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vention to eliminate the aforementioned disadvan- tages and to provide a
multi-axis robot which can op- The present Invention relatesgenerally to a
multi-  tionally alter the working ranges of its arms and axis type robot
which includes at least one arm unit  thereby, its cooperative working
range. have a plurality of pivotal axes. More specifically, the   5
According to the present invention, there is pro- invention relates to a
multi-axis type robot which has  vided a robot comprising: at least one arm
unit comprising a pivotal base or      a stationary base; shoulder member,
a first pivotal arm pivotably sup-      first and second working ends, each
equipped ported on the shoulder member, and a second pivotal  with a tool
for performing predetermined operation at arm pivotably supported on the
first pivotal arm at a   10   a predetermined working position; free end
thereof. US-A-4 637 776 discloses such a        a first arm unit supporting
the first working multi-axis type robot having one arm unit, with a main
end and supported on said stationary base; and pivot bolted to a stationary
pillar.                     a second arm unit supporting the second In
recent years, various industrial robots have  working end and supported on
the first arm unit; been used for processing various materials, such as
15  each of said first and second arm units includ- the manufacturing of
parts, or the assembling of ap-  ing a pivotal base, a first arm member
pivotably sup- paratus. One of such industrial robot is a multi-axis
ported on the pivotal base and a second arm member type robot which
includes an arm unit having a plur-  pivotably supported on a free end of
the first arm ality of pivotal axes. Such a robot is basically com-
member, the working end being supported on a free prised of a stationary
base which is fixed to a mount-  20  end of said second arm memberwhereby
the working ing portion at a predetermined position, a first pivotal
position of said working end may be adjusted within arm which is pivotably
supported on the stationary  a predetermined working range by rotation of
said base, a second pivotal arm which is pivotably sup-  first arm member
relative to said pivotal base and ported on the free end of the first
pivotal arm, a tool  said second arm member relative to said first arm
mounting shaft supported on the free end of the sec-  25   member, the
pivotal base of said first arm unit being ond pivotal arm, a drive
mechanism for driving the  detachably connected to said stationary base,
and tool mounting shaft, and so forth.                 the pivotal base of
said second arm unit being detach- In the assemblyof an apparatus, various
kinds of  ably connected to pivotal base of said first arm unit; operation
are usually performed. Therefore, if opera-    said pivotal bases are
rotatable relative to tions on an assembly line are performed by means of
30  each other and the stationary base to adjust the ori- industrial
robots, the line requires a plurality of ro-  entations of the working
ranges of the respective bots. As a result, the overall length of the line
be-  working ends relative to the stationary base thereby comes very long,
and the installation cost thereof,  changing the cooperative working range
defined by very high.                                         the overlap
of the working ranges of said first and In addition, although a multi-axis
robot can be   35  second arm units and compact, it is difficult to
pre-mount a plurality of tools  either of said first or second arm units
may be on the robot. Therefore, there are disadvantages in  mounted on said
stationary base. that the tool mounted on the robot must be changed     The
angular orientation of the first arm unit with whenever a line operation is
altered, reducing opera-  respect to the axis of the stationary base and of
the tion efficiency.                              40  second arm unit with
respect to the first arm unit Is In order to overcome the aforementioned
disad-  adjustable so that the working ranges of each of the vantages,
there has been proposed an improved,     first and second arm units may be
changed, thereby multi-arm type, multi-axis robot on which a plurality
changing the cooperative working range defined by of tools can be mounted
and which can selectively or  the overlap of the working ranges
ofthefirstand sec- simultaneously drive the tools. This robot generally  45
ond arm units. The first arm members of the first and comprises an
essentially cylindrical stationary base,  second arm units may be
respectively pivotable and two arm units pivotably supported on the
station-  about an essentially vertical first axis extending ary base.
Utilising such a robot, the overall length of  through an axis of the
stationary base, and the sec- an assembly line can be reduced. However,
since the  ond arm members of the first and second arm units respective
arms are mounted on the stationary base  50  are pivotable about
respective, essentially vertical, at predetermined positions, the working
range of   second and third axes. The first arm members of the each arm is
fixed, meaning that the cooperative    first and second arm units are
respectively pivotable working range of the arms is fixed. Therefore, when
in an essentially horizontal direction by a predeter- the working range of
any of the arms or the cooper-  mined angle, and the working position of
each of the ative working range between the arms needs to be   55  first
and second arm units may be changed by adjust- changed in order to
facilitate a change in line opera-  ing the angular orientation of each of
the first and/or tion, another robot must be arranged on the line.  second
arm units about the axis thereof. The station- It is therefore a principal
object of the present in-  ary base has preferably a plurality of engaging
por- 2 



3                   EP 0 380 206 B1                 4 tions located on the
upper surface thereof at regular   bot of figure 1; intervals, and the
pivotal base of the first arm unit has  Figures 8(A), 8(B) and 8(C) are
schematic views preferably a plurality of engaging portions located on
respectively illustrating the relative change of the lower surface thereof
at the same regular inter-   5  the cooperative working range of the arm
units vals as those of the stationary base. The engaging     of the
multi-axis robot, on the basis of changing portions of the lowersurface
ofthe pivotal base ofthe  the angular orientation of one of the arm units
first arm unit may be engaged with corresponding en-   with respect to the
other, gaging portions of the stationary base, so that the    Figure 9 is
an exploded, perspective view of a first arm unit may be connected to the
stationary  10   main portion of a second preferred embodiment base ata
plurality of angularorientations. In addition,  of a multi-axis type robot
according to the present the pivotal base of the first arm unit preferably
also  invention; has a plurality of engaging portions on the upper sur-
Figure 10 is a schematic view illustrating relative face thereof at regular
Intervals, and the pivotal base  change In the cooperative working range of
the of the second arm unit has preferablya pluralityof en-  15  arm units
of the multi-axis type robot of figure 9; gaging portions on the lower
surface thereof at the    Figure 11 is an exploded, perspective view of a
same regular intervals as those of the first arm unit.  main portion of a
third preferred embodiment of The engaging portions ofthe lowersurface of
the piv-   a multi-axis type robot according to the present otal base of
the second arm unit may be engaged with   invention; and corresponding
engaging portions of the upper sur-  20  Figure 12 is a partial side view
of a main portion face of the pivotal base of the first arm unit, so that
of the multi-axis type robot of figure 11. the second arm unit may be
connected to the station-   Figures 1 to 8 show the first preferred embodi-
ary base at a pluralityof angularorlentations. Annular  ment of a
multi-axis type robot according to the pres- spaces extending about the
axis of the stationary   ent invention. base are preferably formed within
the interfaces be-  25  Referring nowtothe drawings, particularlytofig-
tween the pivotal base of the first arm unit and the  ures 1 to 4, a
multi-axis type robot 1 comprises a sta- stationary base, and between the
pivotal bases of the  tionary base 2, a lower arm unit 3 and an upper arm
first and second arm units.                         unit 4. The lower arm
unit 3 has a detachable pivotal The Invention will be further described by
way of  base or lower shoulder member 5, first and second non-limitative
example with reference to the accom-  30  pivotal arms 6 and 7, and a tool
mounting shaft 8. The panying drawings, in which:-
lower shoulder member 5 Is arranged on the upper Figure 1 is an exploded,
perspective view of the  surface of the stationary base 2 and is detachable
first preferred embodiment of a multi-axis type  from the latter. One end
of the first pivotal arm 6 is robotaccording to the present invention,
which il-  pivotably supported on the lower shoulder member5, lustrates a
state in which the two arm units are  35   one end of the second pivotal
arm 7 being in turn piv- detached from a stationary base;
otably supported on the free end of the first pivotal Figure 2 is a
perspective view of the multi-axis  arm 6. The tool mounting shaft 8 is
supported on the type robot of figure 1, which illustrates a state in  free
end of the second pivotal arm 7 so as to be ex- which two arm units are
mounted;                 tendable and retractable along its axis. Figure
3(a) is a perspective view of the multi-axis  40  Similarly, the upper arm
unit 4 has a detachable type robot of figure 1, illustrating a state In
which  pivotal base or upper shoulder member 9, first and the upper arm
unit is mounted on the stationary  second pivotal arms 10 and 11, and a
tool mounting base;                                           shaft 12. The
upper shoulder member 6 is arranged Figure 3(b) is a perspective view of
the multi-axis  on the upper surface of the lower shoulder member type
robot of figure 1; which illustrates a state in  45   5 of the lower arm
unit 3, and Is detachable from the which the lower arm unit is mounted on
the sta-  latter. One end of the first pivotal arm 10 is pivotably tionary
base;                                   supported on the upper shoulder
member 9, and one Figure 4 is a partial sectional side view of the  end of
the second pivotal arm 11 Is, in turn, pivotably multi-axis type robot of
figure 1, which illustrates  supported on the free end of the first pivotal
arm 10. a state In which two arm units are assembled to-  50   The tool
mounting shaft 12 is supported on the free getherwith the stationary base;
end of the second pivotal arm II so as to be extend- Figure 5 is a
perspective view ofa shoulder mem-  able and retractable along its axis.
berof the multi-axis robot of figure 1, viewed ob-  As shown in figure 2,
if the lower shoulder mem- liquely from the bottom;
ber 5 is secured to the stationary base 2 after the Figure 8 is a sectional
view of the multi-axis robot  55  shoulder members 5 and 9 are connected to
each of figure 1, taken along the arrow VI-VI In figure  other, a
double-arm type robot 1A Is assembled. In 4;
addition, as shown in figure 3(A) or 3(B), if one of 



Figure 7 is a schematic plan view illustrating the  shoulder members 5 or 9
is secured to the stationary working ranges of arm units of the multi-axis
ro-  base 2, a single arm type robot I B or IC is assem- 3    5
EP 0 380 206 B1                 6 bled.
connector (not shown) arranged within the inner In addition, the angular
orientation of the upper  space 21, and the other end of the connecting
cable arm unit 4 In relation to the lower arm unit 3 can be  unit 25 is
provided with a connector 26. adjusted with respect to their common axis.
As a re-   5 suit, in a double arm type robot 1A, the working re-
Structure of lower arm unit gions of the two arm units 3 and 4 can differ
from each otherora cooperative working region can be se-  The lower
shoulder member 5 of the lower arm lectively set.
unit 3 Is substantially cylindrical and has a similar Furthermore, the
interfaces between the sta-  10  height and diameter to that of the main
body portion tionary base and the pivotal bases of the arm units  18 of the
stationary base 2. The lowershouldermem- are respectivelydesigned to cause
annularspaces 16  ber 5 has also a lower arm receiving groove 27 which and
17, extending about the axis, be formed - see fig-  has an essentially
D-shaped cross section and which ure 4. Annular space 16 is formed between
arm units  Is arranged ata location near the uppersurface of the 3 and 4,
when arm units 3 and 4 are mounted together  15  lower shoulder member 5.
As can be seen clearly on the stationary base 2, and annular space 17 is
from figure 4, a pair of substantially cylindrical bear- formed between the
lowerarm unit 3 and the station-  ing receiving recesses 28a are formed in
the upper ary base 2, so that wires, cables or such, between va-  and lower
surfaces 28 of the lower arm receiving rious kinds of connecting members
may be arranged  groove 27, and a pair of ball bearings 29 are fixed in
therein.                                     20  the bearing receiving
recesses 28a. In order to facilitate understanding of the prefer-  The
lowershoulder member5 has also avertical- red embodiments of the present
invention, the follow-  ly extending groove 30 which Is formed on the
periph- ing disclosure will be in terms of separate groups of  erythereof
ata location behind the lower arm receiv- components.
ing groove 27. The groove 30 is designed not to reach 25  the upper and
lower surfaces 5a and 5b of the lower Structure of stationary base
shoulder member 5. The groove 30 has a bolt passing opening 31 which
extends between the lower surface The stationary base 2 is integrally
formed and  30a thereof and the lower surface 5b of the lower consists of
(in figure 1) a substantially cylindrical  shoulder member 5. In addition,
the lower shoulder main body portion 18 which has an axis extending   30
member 5 has other three vertically extending substantially vertically, and
a flange-shaped fixture  grooves 32 which areformed in the periphery
thereof. portion 19 which projects outwards from the bottom  The upper ends
of the grooves 32 open to the lower edge of the main body portion 18.
Asubstantially cyl-  surface 28 of the arm receiving groove 27, and the
Indrical inner space 21 is formed within the greater  lower ends thereof do
not reach the lowersurface 5b part of the main body portion 18 exceptforthe
upper  35  ofthe shoulder member 5. Each of the lowersurfaces end portion
thereof.                              32a of the grooves 32 has a through
opening 33 The main body portion 18 has a substantially cyl-  which
provides communication between the lower indrical motor receiving opening
20, the upper end of  surface 32a of the grooves 32 and the lower surface
which opens to the centre of an upper end surface  5b of the lower shoulder
member 5. The four through 18a of the main body portion 18, and the lower
end   40  openings 31(X1) and 33(X3) are respectively ar- of which is
communicated with the cylindrical Inner  ranged at regular intervals. space
of the main body portion 18. The main body     The lower shoulder member 5
has also four tap- portion 18 has also a substantially annulargroove 22
ped holes 34 which open to the upper surface 5a of which is formed in the
upper end surface 18a be-  the lower shoulder member 5 at locations corre-
tween the periphery of the main body portion 18 and   46  sponding to those
of through openings 31 and 33. the motor receiving opening 20.
On the upper surface 5a of the lower shoulder In addition, the main body
portion 18 has four  member 5, an essentially cylindrical recess 35 is
tapped holes 23 which open to the upperend surface  formed at the centre
thereof for causing the axis of 18a at locations near the periphery thereof
at regular  the lower shoulder member 5 to coincide with that of intervals
and are used for mounting the arm   50  the upper shoulder member 9, and an
upper annular unit/units 3 and 4 on the stationary base 2.      recess 36
is formed around the cylindrical recess 35 The main body portion 18 has
also a through    for forming the annular space 16 between the arm opening
24, which provides communication between  units 3 and 4. On the lower
surface 5b of the lower the annular groove 22 and the inner space 21, for
shouldermember5, a lowerannularcylindrical recess 



passing a connecting cable unit 25 through. The con-  55  37 is formed at a
location corresponding to that of the necting cable unit 25 comprises a
plurality of signal  upper annular recess 36, so as to form the annular
cables, actuating cables and so froth. One end of the  space 17 between the
lower arm unit 3 and the sta- connecting cable unit 25 passes through the
through  tionary base 2. Acable passing opening 38 for estab- opening 24 to
be connected to a control plate ortrunk  lishing communication between
annular recesses 36 4    7                   EP 0 380 206 B1
8 and 37 is formed in the lower shoulder member 5.   tool mounting shaft 8
to be moveable vertically in a In addition, a driving motor 39 is mounted
on the  direction along the axis of the shaft 8 by means of a lower surface
5b of the lower shoulder member 5 at  driving mechanism 49 driven by a
motor 48. The tool the centre thereof. As shown in figure 4, an inner   5
mountingshaft 8 is caused to rotate by means of a ro- space 40 is formed
within the lowershoulder member  tating mechanism (not shown) which is
driven by a 5 at a location beneath the arm receiving groove 27.  motor 50
mounted on the lower surface of the second In this innerspace40, an arm
driving mechanism (not  pivotal arm 7. shown) driven by the driving motor
39 is arranged.    A connecting cable 51 is designed to pass 10  through
the cable passing opening 38 formed in the Structure of first arm of lower
arm unit          lowershoulder member 5. Both end portions 51 a and 51b
are respectively drawn out of upper and lower The first pivotal arm 6
extends in a horizontal di-  ends of the cable passing opening 38, and
connec- rection. Both end surfaces 6a of the fist pivotal arm  tors 52 and
53 are respectively connected to the tip 6 are formed so as to be rounded
on the horizontal  15  of the end portions 51a and 51b. plane. A vertically
extending supporting shaft 42 passes through an opening formed in one end
portion  Structure of upper arm unit 41 of the first pivotal arm 6, and is
fixed thereto. Both ends of the supporting shaft42 are pivotably support-
Similar to the lower shoulder member 5 of the ed on ball bearings 29
mounted on the lowershoulder  20  lower arm unit 3, the upper shoulder
member9 of the member 5. The end portion 41 of the first pivotal arm  upper
arm unit 4 is substantially cylindrical and has a 6 is arranged within the
arm receiving groove 27 of  similar height and diameter to that of the main
body the lower shoulder member 5. The first pivotal arm 6,  portion 18 of
the stationary base 2. The upper shoul- is designed to be rotatable in a
horizontal plane about  der member 9 has an upper arm receiving groove 54
[err] between a first position shown by the solid line  25  which has a
substantially D-shaped cross section and in figure 3(B), in which one side
surface 6b of the first  which is arranged ata location nearthe
lowersurface pivotal arm 6 is in contact with a plane wall 43 of the  9a of
the upper shoulder member 9. As can be seen arm receiving groove 27, and a
second position     clearly from figure 4,a pair of substantially
cylindrical shown by the dotted line in figure 3(B), in which the  bearing
receiving recesses 55a are formed in the up- other side surface 6c of the
first pivotal arm 6 is in  30  perand lower surfaces 55 of the upperarm
receiving contact with the plate wall 43. The supporting shaft  groove 54,
and a pair of ball bearings 56 are fixed in 42 is caused to rotate by means
of the arm driving  the bearing receiving recesses 55a. mechanism driven
bythedrivingmotor39, sothatthe       The upper shoulder member 9 also has a
verti- first pivotal arm 6 can rotate.                    cally extending
groove 57 which is formed in the per- A rotating shaft 44 is pivotably
supported on the   35  iphery thereof at a location behind the upper arm
re- free end 45 of the first pivotal arm 6, and extends  ceiving groove 54.
The groove 57 is designed not to downwards from the first pivotal arm 6.
The rotating  reach the upper and lower surfaces 9a and 9b of the shaft 44
is caused to rotate by means of a driving  upper shoulder member 9. The
groove 57 has a bolt mechanism (not shown) which is driven by a driving
passing opening 58 which extends between the lower motor46 fixed to the
upper surface of the first pivotal  40  surface 57a thereof and the lower
surface 9a of the arm 6.                                             upper
shoulder member 9. The upper shoulder mem- ber 9 also has three cutouts 59
which are formed in Structures of second arm, tool mounting shaft and  the
lower surface 55 of the upper arm receiving so forth of lower arm unit
groove 54 at the periphery thereof. Each of the cut- 45  outs 59 has a bolt
passing opening 60 which extends The second pivotal arm 7 also extends In a
hori-  between the bottom surface thereof and the lower zontal direction
but is slightly shorter than the first  surface 9a of the upper shoulder
member 9. The four pivotal arm 6. One end portion 7a of the second piv-
bolt passing openings 58(X1) and 60(X3) are respec- otal arm 7 is fixed to
the rotating shaft 44 projected  tively arranged at regular intervals,
ie,[err] from the first pivotal arm 6, so that the second pivotal  50  In
addition, the upper shoulder member 9 has a arm 7 can rotate in a
horizontal plane through rotation  substantially cylindrical projection 61
which projects 



of the rotating shaft 44. The second pivotal arm 7 is  downwards from the
centre portion of the lower sur- designed to be rotatably, for example,
about [err]     face 9a of the upper shoulder member 9. The projec- around
the axis of the portion connecting the second  tion 61 is engageable with
the recess 35 of the lower pivotal arm 7 to the first pivotal arm 6.    55
shoulder member 5 in order to cause the axis of the The tool mounting shaft
8 is rotatably supported  upper shoulder member 9 to coincide with that of
the on the free end portion 7b of the second pivotal arm
lowershouldermember 5. In ordertoform the annular 7 so as to be moveable
along its own axis. A tool 47  space 16 between the lower and upper arm
units 3 may be detachably mounted on the lower end of the  and 4, an
annular recess 62 is formed in the lower 5    9                  EP 0 380
206 B1                 10 surface 9a of the upper shoulder member 9 around
cables is designed to pass through the cable passing the projection 61. As
shown in figure 4, a space 63 is  opening 64 formed in the upper shoulder
member 9. formed within the upper shoulder member 9 at a lo-  One end
portion of the connecting cable unit 76 cation above the upper arm
receiving groove 54. The   5   branches into a plurality of cables, the end
portions upper shoulder member 9 has a cable passing open-  of which are
respectively connected to; the motor 85 ing 64 which extends between the
inner space 63 and  fixed to the upper surface 9b of the upper shoulder the
annular recess 62. An arm driving motor 65 is  member 9, the motor 71 for
causing the second piv- mounted on the upper surface 9b of the upper shoul-
otal arm 11 to rotate, and the motors 73 and 75 for re- der member 9, and
an arm driving mechanism (not  10  spectively causing the tool mounting
shaft 12 to shown) which is driven by the arm driving motor 65 is   move
and rotate. The other end portion 76a of the arranged within the inner
space 63.               connecting cable unit 76 is drawn out of the cable
passing opening 64, and the end thereof is connected Structure of pivotable
arms, tool mounting shaft  to a connector 77. and so forth of upper arm
unit               15 Assembly of arm unit/units and stationary base
Similar to the first and second pivotal arms 6 and 7 of the lower arm unit
3, the first and second pivotal  With this construction, the connecting of
the up- arms 10 and 11 extend horizontally. The length of  perarm
unit4tothelowerarmunit3, and the amount- each of the first and second
pivotal arms 10 and 11  20  ing of the lower and upper arm units 3 and 4 on
the is substantially the same as the corresponding first  stationary base
2are performed In thefollowing man- and second pivotal arms 6 and 7 of the
lowerarm unit  ner. 3. One end portion 66 of the first arm 10 is arranged
When the upper arm unit 4 is connected to the within the upperarm receiving
groove 54ofthe upper  lowerarm unit 3, the projection 61 which Is formed on
shoulder member 9. As shown in figure 4, a vertically  25  the lower
surface 9a of the upper shoulder member extending supporting shaft 67
passes through an   9 of the upperarm unit 4, is caused to engage the re-
opening formed In the end portion 66 and Is fixed  cess 35which is formed
in the upper surface 5a ofthe thereto. The supporting shaft 67 is pivotably
support-  lower shoulder member 5 of the lower arm unit 3, so ed in a pair
of ball bearings 56 mounted on the upper  that the lowersurface 9aofthe
upper shoulder mem- shoulder member 9. As a result, the first pivotal arm
30  ber 9 comes into contact with the upper surface 5a of 10 is rotatably
on a horizontal plane about [err]  the lower shoulder member 5. Thereafter,
the four around its axis, between a first position shown by the  bolt
passing openings 58 and 60 which are formed in solid line in figure 3(A),
in which one side surface 10a  the upper shoulder member 9 of the upper arm
unit of the first pivotal arm 10 Is in contact with a plane  4, are caused
to coincide with the four tapped holes wall 68 of the upper arm receiving
groove 54, and a   35  34 which are formed in the upper surface 5a of the
second position shown in phantom lines in figure  lower shoulder member 5
of the lower arm unit 3. 3(A), in which the other side surface 1Ob of the
first  Then, four bolts 78 are inserted into the bolt passing pivotal arm
10 is in contact with the plane wall 68.  openings 58 and 60, and caused to
engage the tap- The other end portion 70 of the first pivotal arm  ped
holes 34. 10 is provided with a rotating shaft 69 which is pivot-  40  In
this way, the upper shoulder member 9 is se- ably supported thereon, and an
arm driving motor 71  cured to the lower shoulder member 5, so thatthe up-
which causes the rotating shaft 69 to rotate. One end  per and lower
shoulder members 9 and 5 can be co- portion 10a of thesecond pivotal arm 11
is fixed to a  axiallyarranged. Therefore, the first pivotal arm 10 of
downward projecting portion of the rotating shaft 69,  the upper arm unit4
can rotate around the same axis allowing the second pivotal arm 11 to
rotate, for ex-  45  as that of the first pivotal arm 6 of the lower arm
unit ample, about [err] by means ofthe arm driving motor  3. 71 via the
rotating shaft 69.                        Furthermore, when the lower arm
unit 3 is con- The tool mounting shaft 12 is rotatablysupported  nected to
the upper arm unit 4, the annular space 16 



on the free end portion 11 b of the second pivotal arm  is defined by the
annular recess 36 which is formed 11 so as to be moveable along its own
axis. A tool 72  50  in the uppersurface 5a of the lowershouldermember may
be detachably mounted on the lower end of the  5 of the lower arm unit 3,
and the annular recess 62 tool mounting shaft 12 to be moveable vertically
in a  which is formed in the lower surface 9a of the upper direction along
the axis of the shaft 12 by means of  shouldermember 9 of the upper arm
unit4. In the an- a driving mechanism 74 driven by a motor 73. The tool
nularspace 16, the connector52 of the drawn portion mounting shaft 12 is
caused to rotate by means of a   55   51a of the connecting cable 51 of the
lower arm unit rotating mechanism (not shown) which is driven by a  3 is
connected to the connector 77 of the drawn por- motor75 mounted on the
lowersurface of the second  tion 76a of the connecting cable 76 of the
upper arm pivotal arm 11.                                   unit 4.
Therefore, the upperdrawn portion 51a of the A connecting cable unit 76
having a plurality of  connecting cable 51, the connector 52, the lower 6
11                 EP0380206B1                     12 drawn portion 76a
ofthe connecting cable 76 and the  unit 3, the upper surface of the lower
shoulder 5 Is connector 77 van be housed in the annular space 16.  covered
by a protector cap 80. In a case where the lower arm unit 3 is mounted
Therefore, a robot 1A with double arms, orsingle on the stationary base 2,
the lower surface 5b of the   5   armed robots 1B or 1C can be selected on
demand lowershoulder member 5 of the lowerarm unit 3 faces  for an assembly
line. totheuppersurface 18a of the main body portion 18    After a robot
IA, 1B or 1C is assembled in the of the stationary base 2, and then, the
four bolt pass-  above mentioned manner, the connecting cables be- ing
openings 31 and 33 of the grooves 30 and 32 of  tween the motors 46 and 71
for causing the second the lower shoulder member 5 are so arranged as to
10  pivotal arms 7 and 11 to rotate, the motors 48, 50, 73 coincide with
the four tapped holes 23. Then, four  and 75 for causing the tool mounting
shafts 8 and 12 bolts 79 are inserted into the bolt passing openings  to
rotate and move, and the controller arranged within 31 and 33, and caused
to engage the tapped holes  the stationary base 2, are respectively covered
by re- 23. In his way, the lower shoulder member 5 Is se-  silient
protector pipes 81. cured to the stationary base 2, and the motor 39  15
mounted on the lower surface 5b of the lower shoul-  Setting of cooperative
working range der member 5 is housed within the motor receiving opening 20.
As mentioned above, the first pivotal arms 6 and Furthermore when the lower
arm unit 3 is con-  10, and the second pivotal arms 7 and 11 of the 1ower
nected to the stationary base 2, the annular space 17  20  and upperarm
units 3 and 4 can rotate in theirrespec- is defined by the annularrecess 37
formed in the low-  tive rotating regions. In a case where a double-arm er
surface 5b of the lower shoulder member 5 of the  type robot 1A is
assembled by using the two arm lower arm unit 3, and the annular recess 22
formed  units 3 and 4, the working range of each of the lower In the upper
surface 18a of the main body portion 18  and upper arm units 3 and 4 can be
independently set of the stationary base. In the annular space 17, the   25
by selecting the relationship between the angular or- connector 53 of the
lower drawn portion 51b of the  entations of the lower and upper shoulder
members connecting cable 51 of the lower arm unit 3 is con-  5 and 9with
respectto theircommon axis. In addition, nected to the connector 26 ofthe
upperdrawn portion  it is possible to optionally set a working range, in
25a of the connecting cable 25 of the stationary base  which both tools 47
and 72 of the lowerand upperarm 2. Therefore, the lower drawn portion 51b
of the con-  30  units 3 and 4 respectively, can work cooperatively,
necting cable 51, the connector 53, the upper drawn  which range will be
referred to as a "cooperative portion 25a of the connecting cable 25, and
connec-  working range". As mentioned above, since the four tor 26 can be
housed within the annular space 17.  bolt passing openings 58 and 60 formed
in the upper According to the above mentioned manner, the   shoulder member
9, and the four tapped holes 34 lower and upper arm units 3 and 4 can be
connected   35  formed in the lower shoulder member 5 are respec- to the
stationary base 2, and a robot 1A with double  tively arranged at regular
intervals, ie, of 90 in a di- arms can be assembled as shown in figure 2.
rection around the peripheries thereof, four orienta- On the other hand,
when only the upper arm unit  tions of the upper shoulder member 9 to the
lower 4 is mounted on the stationary base 2, the lowersur-  shoulder member
5 can be selected, so that the co- face 9a of the upper shoulder member 9
of the upper  40  operative working range can be changed as will be arm
unit 4 is caused to face the upper surface 18a of  described hereinafter.
the main body portion 18 of the stationary base 2,   In figure 7, the
curved line 82shows the position- and then the four bolt passing openings
58 and 60  al range of a tool mounting shaft 8 or 12 of an arm unit which
are respectively formed in the groove 57 and  3 or 4 of the single-arm type
robot 1 B or 1C in a hor- the cutouts 59 of the upper shoulder member 9 are
45  izontal direction, in other words, the working range of 



caused to coincide with the corresponding tapped  arm units 3 or4. Figures
8(A), 8(B) and 8(C) show the holes 23 formed in the main body portion 18 of
the  relative change of the working ranges of arm units 3 stationary base
2. Thereafter, the four bolts 78 are in-  and 4 and theircooperative
working range, according serted into the bolt passing openings 58 and 60,
and  to various orientations of the uppershoulder member are caused to
engage the corresponding tapped  50   9 ofthe upperarm unit4relativetothe
lowershoulder holes 23. In this way, a robot 1B with a single arm, In
member 5 of the lower arm unit 3 in a direction of the which only the
upperarm unit 4 is mounted on the sta-  axis thereof. In figures 8(A), 8(B)
and 8(C), the broken tionary base 2, can be assembled as shown in figure
curved line 821 shows the working range of the lower 3(A). Alternatively,
another type of robot IC, with a  arm unit 3, the solid curved line 822
shows the work- single arm, In which only the lower arm unit 3 is  55  ing
range of the upper arm unit 4, and the darkened mounted on the stationary
base 2, can be assembled  areas, le, the areas defined by the overlap of
curved as shown in figure 3(B).                          lines 821 and 822
and shows the cooperative working As shown in figure 3(B), when the robot
1C with  ranges of the arm units 3 and 4. These cooperative a single arm is
assembled using only the lower arm  working ranges are numbered 831, 832
and 833 re- 7    13                 EP 0 380 206 B1                 14
spectively, for figures 8(A), 8(B) and 8(C).      lowershouldermember 5 can
be changed at intervals In a case where the upperarm unit4 of the upper  of
[err] Therefore, figure 9 shows only the main por- shoulder member 9 is
arranged at a first orientation,  tion of the robot. In addition, only
structures which in which the orientation of the plane surface 68 of the
5   are different from the previous embodiment are de- upper arm receiving
groove 54 parallels that of the  scribed below, and the descriptions of
structures plane surface 43 of the lowerarm receiving groove 27  which are
same as that of the first preferred embodi- as shown in figure 1, the
working ranges of one of  ment are omitted. With respect to the first
preferred arm unit exactly coincides with the otheras shown by  embodiment,
the same reference numbering is used the curved line 82 in figure 7, if one
arm unit does not  10  below. obstruct the movement of the other arm unit.
In prac-  A plurality of tapped holes 84 are formed in the tice, one arm
unit may obstruct the movement of the  upper surface 5a of the lower
shoulder member 5 of other arm unit in a predetermined range since the  the
lower arm unit 3. The tapped holes 84 are ar- arm units do not cross each
other. Therefore, the ac-  ranged around the central axis at regular
intervals of tual working ranges of the arm units 3 and 4 are nar-  15  15.
Therefore, when the uppershouldermember 9 of rowed as shown by the curved
lines 821 and 822 in  the upper arm unit 4 Is connected to the lower shoul-
figure 8(A), and the cooperative working range of  der member5 of the
lowerarm unit 3 according to the these arm units is shown by the darkened
area 831  second preferred embodiment of the invention, the in figure 8(A).
angular orientation of the upper shoulder member 9 In a case where the
upper shoulder member 9 of  20  can be changed to a smaller degree than
that of the the upper arm unit 4 is arranged at a second orienta-  first
preferred embodiment. tion, in which the upper shoulder member 9 is rotated
Figure 10 shows the working ranges of the arm [err] clockwise or
counterclockwise from the first ori-  units 3 and 4, and the cooperative
working ranges entation, part of the working range of one arm unit
thereof, in a case where the upper shoulder member does not coincide with
that of the other arm unit  25  9 is rotated with respect to the lower
shoulder mem- Therefore, the total working range of the two arm  ber 5 at
an angle of [perr] In figure 10, the working units is increased as shown by
the curved lines 821  ranges of the arm units 3 and 4 are shown by the and
822 in figure 8(B), and the cooperative working  curved lines 821 and 822,
and the cooperative work- range of the arm units is also increased, as
shown by  ing ranges thereof are shown by the darkened area the darkened
area 832 in figure 8(B).        30  834. In a case where the uppershoulder
member 9 of      Figures 11 and 12 show the third preferred em- the
upperarm unit4 is arranged atathird orientation,  bodiment of a multi-axis
robot according to the pres- in which the upper shoulder member 9 is
rotated [err]  ent invention. The structure of this embodiment is the from
the first orientation,the greater of the working  same as that of the first
preferred embodiment ex- range of one arm unit will not coincide with that
of the   35  cept that the angular orientation of the upper shoul- other
arm unit. Therefore, the total working range of  der member 9 to the lower
shoulder member 5 is con- the two arm unit is increased to a full 360 as
shown  tinuously variable, ie, fine adjustment of the orienta- by the
curved lines 821 and 822 In figure 8(C), and  tion of the upper shoulder
member 9 can be per- two cooperative working ranges are obtained as
formed. shown by the darkened areas 833 in figure 8(C).  40  In this
embodiment, substantially cylindrical con- In this way, in the case of a
multi-arm type robot,  necting portion 85 is integrally formed on the lower
the working range of each of the arm units can be in-  shoulder member 5 of
the lower arm unit 3. The con- 



dependently selected according to a user's needs by  necting portion 85
projects vertically from the upper appropriately selecting the
angularorientations ofthe  surface 5a of the lower shoulder member 5. On
the shoulder members In relation to each other aboutthe   45  periphery of
the connecting portion 85, a spiral common axis thereof.
groove 85a serving as a, for example, right-hand As mentioned above, the
upper drawn portion    thread is formed. The connecting portion 85 has a
51a of the connecting cable 51, and the lower drawn  substantially
cylindrical recess 35 which is arranged portion 76a of the connecting cable
76 are arranged  at the centre of the uppersurface thereof forcausing
within the inner space 16. These drawn portions 51a  50  the axis thereof
to coincide with that of the upper and 76a have enough slack to allow the
orientation of  shoulder member 9, and annular recess 36 which is the upper
shoulder member 9 to that of the lower  arranged around the recess 35. The
connecting por- shoulder member 5 to be changed without hindrance.  tion 85
is engageable with a lock nut 86. Figures 9 and 10 shows the second
preferred       In addition, a substantially cylindrical connecting
embodiment of a multi-axis robot according to the  55   portion 87 is
Integrally formed on the lower surface present invention.
of the uppershouldermember 9 of the upper arm unit The structure of this
embodiment is the same as  4. The connecting portion 87 projects vertically
from that of the first preferred embodiment except thatthe  the lower
surface 9a of the upper shoulder member orientation of the upper shoulder
member 9 to the  9. On the periphery of the connecting portion 87, a 8
15                 EP 0 380 206 B1                16 spiral groove 87a
serving as a, forexample, left-hand  embodiment of the present invention,
the orientation thread is formed. The connecting portion 87 has the  of the
uppershouldermember 9 of the upperarm unit substantially cylindrical
projection 61 which is ar-  4 to the lower shoulder member 5 of the lower
arm ranged at the centre of the lower surface thereof and   5   unit 3 can
be incrementally adjusted, le, fine orienta- which is engageable with
recess 35 for causing the  tion adjustment can be performed.As a result,
the co- axis thereof to oincidewith thatofthe lowershoulder  operative
working range(s) of the upper and lower member 5, and annular recess 62
which is arranged  arm units can be optimally selected. around projection
61 for associating with annular re-  As mentioned above, according to the
present in- cess 36 to define the annular space 16. The connect-  10
vention, a multi-axis robot having a plurality of arms ing portion 87 is
engageable with a lock nut 88 which  can be assembled by connecting a
plurality of arm has a spiral groove serving, in this example, as a left-
units, since the shoulder member of one arm unit is hand thread.
designed to be connectable to and detachable from The connection between
the upper and lower   the should member of another arm unit. In addition,
shoulder members 9 and 5 is performed by means of  15  if necessary, a
single arm type multi-axis robot can a connecting nut 89. On the inner wall
of the connect-  be assembled by detaching all but one arm unit from ing
nut 89, a spiral groove 90 is formed. The spiral  the stationary base.
Therefore, the form of the robot groove 90 has for example, an upper
portion 90a  can be optimally changed in accordance with serving as a
left-hand thread, a lower portion 90b  changes in manufacturing
requirements. serving as a right-hand thread, and a non-spiral an-  20  The
working range of each of a plurality of arm nular groove portion 90c. The
non-spiral annular  units can be optimally set by appropriately selecting
groove portion 90c is arranged between the upper  the angular orientation
between the shoulder mem- and lower portions 90a and 90b. The lower portion
bers of the arm units with respect to their common 90b of the connecting
nut 89 is engageable with the  axis. Therefore, the cooperative working
range(s) of spiral groove 85a of the lower shoulder member 5 of  25  the
arm units can also be selected. the lowerarm unit 3, and the upper portion
90a there-  In addition wiring, lining and so forth can be easi- of is
engageable with the spiral groove 87a of the up-  ly performed when
connections, detachments, orien- per shoulder member 9 of the upper arm
unit 4.  tation adjustments and so forth, of the robot are per- The
connecting of the lower shoulder member 5  formed, since the junctions of
the wires and lines can of the lower arm unit 3 to the uppershoulder member
30  be housed within the annularspace between the arm 9 of the upperarm
unit 4 is performed In the following  units and/or between an arm unit and
the stationary manner.                                          base. First
of all, the connecting portions 85 and 87 of the respective shoulder
members 5 and 9 are respec- tively caused to engage the lock nuts 86 and
88, so  35  Claims that the end portions of the connecting portions 85 and
87 project from the lock nuts 86 and 88.     1. A robot comprising: Next,
the end portions of the connecting portions     a stationary base (2); 85
and 87 are brought into contact with the corre-       first and second
working ends (8, 12), 



sponding end portions of the upper and lower por-  40  each equipped with a
tool for performing prede- tions 90a and d90b of the connecting nut 89.
Then,  termined operation at a predetermined working the connecting nut 89
is caused to rotate clockwise  position; (viewed from the top), so that the
connecting nut 89     a first arm unit (3) supporting the first is
connected to the both shoulder members 5 and 9.  working end and supported
on said stationary In this case, since one of the spiral grooves serves as
45  base; and a left-hand thread and another as right-handed, the      a
second arm unit (4) supporting the sec- connecting nut 89 can be easily
connected to the    ond working end and supported on the first arm both
shoulder members 5 and 9 by rotating only the  unit; connecting nut 89.
each of said first and second arm units in- Thereafter, the shoulder
members 5 and 9 are  50  cluding a pivotal base, a first arm member (6)
piv- caused to rotate so as to adjust the orientation be-  otably supported
on the pivotal base and a sec- tween the shoulder members 5 and 9 In a
direction   ond arm member (7) pivotably supported on 5 a about the axis
thereof. Then, the lock nuts 86 and 88  free end of the first arm member,
the working are caused to rotate counterclockwise (as viewed    end being
supported on a free end of saidsecond from the top). In this way, the
connecting nut 89 is  55  arm member whereby the working position of fixed
to the shoulder members 5 and 9 via lock nuts  said working end may be
adjusted within a pre- 86 and 88, so that the connection between the shoul-
determined working range by rotation of said first der members 5 and 9 is
completed                    arm memberrelative to said pivotal base and
said By using a connecting means according to this     second arm member
relative to said first arm 9    spiral groove 87a serving as a, for
example, left-hand  embodiment of the present invention, the orientation
thread is formed. The connecting portion 87 has the  of the
uppershouldermember9 of the upperarm unit substantially cylindrical
projection 61 which is ar-  4 to the lower shoulder member 5 of the lower
arm ranged at the centre of the lower surface thereof and   5   unit 3 can
be incrementally adjusted, ie, fine orienta- which is engageable with
recess 35 for causing the  tion adjustment can be performed. As a result,
the co- axis thereof to coincide with that of the lowershoulder  operative
working range(s) of the upper and lower member 5, and annular recess 62
which is arranged  arm units can be optimally selected. around projection
61 for associating with annular re-  As mentioned above, according to the
present in- cess 36 to define the annular space 16. The connect-  10
vention, a multi-axis robot having a plurality of arms ing portion 87 is
engageable with a lock nut 88 which  can be assembled by connecting a
plurality of arm has a spiral groove serving, in this example, as a left-
units, since the shoulder member of one arm unit is hand thread.
designed to be connectable to and detachable from The connection between
the upper and  lower    the should member of another arm unit. In addition,
shoulder members 9 and 5 is performed by means of  15  if necessary, a
single arm type multi-axis robot can a connecting nut 89. On the inner wall
of the connect-  be assembled by detaching all but one arm unit from ing
nut 89, a spiral groove 90 is formed. The spiral  the stationary base.
Therefore, the form of the robot groove 90 has for example, an upper
portion 90a   can be optimally changed in accordance with serving as a
left-hand thread, a lower portion 90b  changes in manufacturing
requirements. serving as a right-hand thread, and a non-spiral an-  20  The
working range of each of a plurality of arm nular groove portion 90c. The
non-spiral annular  units can be optimally set by appropriately selecting
groove portion 90c is arranged between the upper  the angular orientation
between the shoulder mem- and lower portions 90a and 90b. The lower portion
bers of the arm units with respect to their common 90b of the connecting
nut 89 is engageable with the  axis. Therefore, the cooperative working
range(s) of spiral groove 85a of the lower shoulder member 5 of  25  the
arm units can also be selected. the lower arm unit 3, and the upper portion
90a there-  In addition wiring, lining and so forth can be easi- of is
engageable with the spiral groove 87a of the up-  ly performed when
connections, detachments, orien- per shoulder member 9 of the upper arm
unit 4.    tation adjustments and so forth, of the robot are per- The
connecting of the lower shoulder member 5  formed, since the junctions of
the wires and lines can of the lower arm unit 3 to the upper shoulder
member  30  be housed within the annular space between the arm 9 of the
upper arm unit4 is performed inthefollowing  units and/or between an arm
unit and the stationary manner.
base. First of all, the connecting portions 85 and 87 of the respective
shoulder members 5 and 9 are respec- tively caused to engage the lock nuts
86 and 88, so   35  Claims that the end portions of the connecting portions
85 and 87 project from the lock nuts 86 and 88.      1. A robot comprising:



Next, the end portions of the connecting portions       a stationary base
(2); 85 and 87 are brought into contact with the corre-         first and
second working ends (8, 12), sponding end portions of the upper and lower
por-  40  each equipped with a tool for performing prede- tions 90a and
d90b of the connecting nut 89.. Then,   termined operation at a
predetermined working the connecting nut 89 is caused to rotate clockwise
position; (viewed from the top), so that the connecting nut 89       a
first arm unit (3) supporting the first is connected to the both shoulder
members 5 and 9.    working end and supported on said stationary In this
case, since one ofthe spiral grooves serves as   45  base; and a left-hand
thread and another as right-handed, the        a second arm unit (4)
supporting the sec- connecting nut 89 can be easily connected to the
ond working end and supported on the first arm both shoulder members 5 and
9 by rotating only the    unit; connecting nut 89.
each of said first and second arm units in- Thereafter, the shoulder
members 5 and 9 are  50  cluding a pivotal base, afirstarm member (6) piv-
caused to rotate so as to adjust the orientation be-  otably supported on
the pivotal base and a sec- tween the shoulder members 5 and 9 in a
direction     ond arm member (7) pivotably supported on 5 a about the axis
thereof. Then, the lock nuts 86 and 88  free end of the first arm member,
the working are caused to rotate counterclockwise (as viewed      end being
supported on a free end of said second from the top). In this way, the
connecting nut 89 is  55  arm member whereby the working position 'of fixed
to the shoulder members 5 and 9 via lock nuts   said working end may be
adjusted within a pre- 88 and 88, so that the connection between the shoul-
determined working range by rotation of said first der members 5 and 9 is
completed.                     arm memberrelative to said pivotal base and
said By using a connecting means according to this     second arm member
relative to said first arm 9    17                 EP 0 380 206B1
18 ing detachably connected to said stationary
S   * base, and the pivotal base of said second arm  1. Roboter mit unit
being detachably connected to pivotal base   5  einem ortsfesten Sockel
(2), of said first arm unit;                            einem ersten
Arbeitsende (8) und einem zweiten said pivotal bases are rotatable relative
to  Arbeitsende (12), die Jeweils mit einem Werk- each other and the
stationary base to adjust the   zeug zur Ausfflhrung einer vorgegebenen
Arbeit orientations of the working ranges of the respec-  an einer
vorgegebenen Arbeiteposition ausge- tive working ends relative to the
stationary base  10  stattet sind, thereby changing the cooperative working
range     einer an dem ortsfesten Sockel (2) angebrachten defined by the
overlap of the working ranges of    ersten Armeinheit (3), an der sich das
erste Ar- said first and second arm units and                beitsende
befindet, und either of said first or second arm units (3,  elner an der
ersten Armeinheit (3) angebrachten 4) may be mounted on said stationary
base.  15    zweiten Armeinheit (4), an dersich daszweite Ar- beitsende
befindet, 2. A robot as set forth in claim 1, wherein said first  wobei die
erste Armeinheit (3) und die zweite Ar- arm members (8,10) of said firstand
second arm     meinheit (4) Jeweils elne Schwenkbasis, ein an units (3, 4)
are respectively pivotable about a   der Schwenkbasis schwenkbar
angebrachtes er- substantially vertical first axis extending through   20
stes Armelement (6) und eln am frelen Ende des an axis of said stationary
base (2), and said sec-  ersten Armelements schwenkbar angebrachtes ond arm
members (7, 11) of said first and second   zweitec Armelement (7) umfassen
und sich das arm units are pivotable about respective, sub-     Arbeitsende
am frelen Ende dieses zweiten Arm- stantially vertical, second and third
axes.        elements befindet, wodurch sich die Arbeitsposi- 25     tlon
dieses Arbeitsendes durch Drehen des er- 3. A robot as set forth In claim 1
or 2, wherein said  stan Armelements in bezug auf die Schwenkba- stationary
base (2) has a plurality of engaging    sis und Drehen des zweiten
Armelements In be- portions (23) on the upper surface thereof at reg-  zug
auf das erste Armelement in einem vorgege- ular Intervals, and the pivotal
base (5) ofsald first  benen Arbeitsbereich einstellen 19t, und wobei arm
unit has a plurality of engaging portions (33)  30  die Schwenkbasis der
ersten Armeinheit mit dem on the lower surface thereof at the same regular
ortsfesten Sockel abnehmbar verbunden ist und Intervals as those of the
stationary base, said en-  die Schwenkbasis derzweiten Armeinheit mitder
gaging portions of the lower surface ofthe pivotal  Schwenkbasis der ersten
Armeinhelt abnehmbar base of the first arm unit being engageable with
verbunden ist, corresponding engaging portions of the station-  35  wobel
die Schwenkbasen in bezug auf elnander 



ary base, so that the first arm unit Is connectable  und den ortsfesten
Sockel drehbar sind, damit to the stationary base at a plurality of
angularori-  die Ausrichtungen der Arbeitsbereiche der Ar- entations, and
wherein said pivotal base (5) of    beitsenden jeweils In bezug auf den
ortsfesten said first arm unit also has a plurality of engaging  Sockel
verstellt werden k8nnen und der gemein- portions (34) on the uppersurface
thereof at reg-  4o  same Arbeitsbereich, In dem sich die Arbeitsbe- ular
intervals, and said pivotal base (9) ofthe sec-  relche der ersatn und
zwelten Armeinheiten ond arm unit has a plurality of engaging portions
Oberschneiden, geandert werden kann, und (59) on the lowersurface thereof
at the same reg-  sowohl die erste Armeinheit (3) als such die zwei- ular
intervals as those of the first arm unit, said  te Armeinheit (4) am
ortsfesten Sockel ange- engaging portions of the lower surface of the piv-
45  bracht werden k6nnen. otal base of said second arm unit being engage-
able with corresponding engaging portions ofthe  2. Roboter nach Anspruch
1, bei dem die ersten uppersurface of the pivotal base of said first arm
Armelemente (6, 10) der ersten Armeinheit (3) unit, so that the second arm
unit is connectable   und der zweiten Armeinhelt (4) jewells um eine to the
pivotal base of said first arm unit at a plur-  50  im wesentlichen
senkrechte erste Achee ge- allty of angular orientation with respect to the
schwenkt werden konnen, die koaxial zur Achse axis of said stationary base.
des ortsfesten Sockeis (2) verlIauft, und die zwei- ten Armelemente (7, 11)
der ersten Armeinhelt 4. A robot as set forth in claim 1, 2 or 3, wherein
an-  (3) und derzweiten Armeinheit(4) um elne im we- nular spaces (22, 36)
extending about the axis of  55  sentlichen senkrechte zwelte bzw. dritte
Achse said stationary base are formed within the Inter-  geschwenkt werden
k8nnen. faces between said pivotal base of the first arm unit and said
stationary base, and between the  3. Robotar nach Anspruch I oder 2, bei
dem der pivotal bases of said first and second arm units.  ortsfestb Sockel
(2) an seiner Oberselte in regel- 10    mASigen Abstinden mehrere
Verbindungsab-           votante surla base pivotante t un second organs
schnitte (23) aufweist, und die Schwenkbasis (5)   de bras (7) supportb de
maniere pivotantb A lex- der ersten Armeinheit (3) an ihrer Unterselte
tremlte libre du premier organs de bras, l'extremi- mehrere
Verbindungsabschnitte (33) aufweist,   s   te de travail etant supportee A
rextr6mit6 libre du die In den gleichen regelmll~igen Abstanden an-
second organ. de bras de maniere quo la posi- geordnet sind wie diejenigen
des ortsfesten        tion de travail deo 'extr6mite de travail puisso tre
Sockels, wobei diese Verbindungsabschnitte an      ajustee dane une plage
pr6d6termin6e de travail der Untorseibt der Schwenkbasis der ersten Ar-
par rotation du premier organs de bras par rap- meinheit mit entsprechenden
Verbindungsab-  to     port A la base pivotantb et du second organs de
schnitten des ortsfessten Sockels verbunden wer-   bras par rapport au
premier organ. de bras, la den konnen, so daB die erste Armeinheit in meh-
base pivotanto du premier ensemble A bras etant reren Ausrichtungen mit dem
ortsfesten Sockel     raccord6e de facon amovible a la base fixe et la
verbunden werden kann, und be! dem  die            base pivotante du second
ensemble A bras 6tant Schwenkbasis (5) dererstonArmeinhelt(3)an ih-  15
raccordee de maniere amovible A la base pivo- rer Oberseite ebenfalls in
regelmaSigen Abstin-   tante du premier ensemble A bras, den mehrere
Verbindungsabschnitte (34) auf-             des bases pivotantes pouvant
tourner weist, und die Schwenkbasis (9) der zweitn Ar-    I'une par rapport
a l'autre et A la base fixe de ma- meinheit auf ihrer Unterseite mehrere
Verbin-      nibre quo les orientations des plages de travail
dungsabschnitte (59) aufweist, die in den glel-  20  des extremit~s
respectives de travail puissent chen Abstanden angeordnet sind wle
diejenigen      etre ajustees par rapport a la base fixe, si bien der
orsten Armeinheit, wobei diese Verbindungs-    quo la plage de travail en
cooperation, d6limithe abschnitte an der Unterseite der Schwenkbasis
parIs recouvrement des plages de travail du pre- der zwelten Armeinhelt mit
entsprechenden Ver-     mier et du second ensemble a bras, pout Atre
bindungsabschnitten  an der Oberseite der  25     changee, et Schwenkbasis
der ersten Armeinheit verbunden            l'un ou I'autre des premier et
second en- werden kannen, so dal die zwelbt Armeinheit in    sembles A bras
(3, 4) pouvant tre monte sur la mehreren Ausrichtungen in bezug auf die
Aches      base fixe. des ortafesten Socke-s (2) mit der ersten
Schwenkbasis der ersten Armeinheit verbunden   30  2. Robot solon la
revendication 1, dans lequel les warden kann.
premiersorganesde bras (6, 10) du premieretdu second ensemble A bras (3, 4)
peuvent pivotbr 4. Roboter nach Anspruch 1, 2 oder 3, be! dem an
respectivement autour d'un premier axe sensi- 



den einander zugewandten Seitn der Schwenk-       blement vertical passant
par un axe de la base basis (5) der ersten Armoinheit (3) und des orts-  35
fixe (2), et les seconds organes de bras (7, 11) du fasten Sockels (2)
sowie der Schwenkbasen der      premier et du second ensemble a bras
peuvent ersten Armeinheit (3) und derzweiten Armeinheit    pivoter autour
d'un second et d'un troisieme axe (4) ringfirmige Vertiefungen (22,36)
ausgebildet   respectif sensiblement vertical. sind, die um die Achse des
ortsfesten Sockels (2) herum verlaufen.                          40  3.
Robot solon la revendication I ou 2, dans lequel la base fixe (2) a
plusieurs parties de coopera- tion (23) A ea surface superieure, A
intervalles r6- RovendIcatlons
guliers, et la base pivotante (5) du premier en- semble A bras a plusiours
parties de cooperation 1. Robot comprenant:                          45
(33) A sa surface inferieure, avec les memes in- une base fixe (2),
tervalles regullers quo cellos de la base fixe, les une premibre et une
seconds extrhmit6 de     parties de cooperation de la surface inferieure de
travail (8, 12) equipees chacune d'un outil desti-  la base pivotante du
premier ensemble A bras ne a executer une operation predcterminee en
pouvant oooperer avec les parties correspon- position predtebrminee de
travail,        so       dantes de cooperation de la base fixe, si blen quo
un premier ensemble A bras (3) supportant    le premier ensemble a bras
pout etre raccorde a la premiere extremite de travail etsupporte surla  la
base fixe A plusieurs orientations angulaires, base f'xe, et
et dans lequel la base pivotante (5) du premier un second ensemble A bras
(4) supportant     ensemble A bras a aussi plusieurs parties de la seconds
extrdmith de travail etsupporth parIe  cs  cooperation (34) A sa surface
superieure, pla- premier ensemble,                                 ceos A
intervalles reguliers, et la base pivotante chacun des premier et second
ensembles       (9) du second ensemble A bras a plusieurs par- a bras
comprenant une base pivotante, un pre-      ties de cooperation (59)
placees A sa surface In- mier organe de bras (6) supporte de maniere pi-
ferieure avec les memes intervalles regullers quo    21                  EP
0 380 206 BI                 22 cellos du premier ensemble & bras, les
parties de            -            .               114 111111 cooperatlon
de la surface inferieure de la base pi- votante du'second ensemble A bras
etant desti- n6es A coopereravec des parties correspondan-   5 tes de
cooperatlon de la surface superieure de la base pivotante du premier
ensemble A bras, si bien quo le second ensemble A bras pout etre raccord6 A
la base pivotante du premier ensem- ble A bras avec plusieurs orientations
angulaires   10 par rapport A l'axe de la base fixe. 4. Robot selon la
revendication 1, 2 ou 3, dans le- quel les espaces annulaires (22,36)
disposis au- tour de I'axe de la base fixe sont form6s aux in-  i5 terfaces
de la base pivotante du premier ensem- ble A bras et de la base fixe, et
des bases pivo- tantes du premier et du second ensemble A bras. 20 25 30 35
40 45 50 55 12    


