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assembling unit. A specific parts assembling device according The present
invention relates to a parts assem-  to the present invention comprises a
parts carrying bling device.                                      unit
including pallet carrying belts and an elec- In recent years, automatic
parts assembling   5   tricity-supplying means for feeding parts to a parts
devices employing robots have been widely utilized  assembling unit having
one side connected to the from the point of view of labor reduction and/or
parts assembling unit, a parts assembling unit mov- quality control.
ably formed so as to be connected to the one side These devices are formed
so that a line of      of the parts carrying unit and having a pallet posi-
robots is arranged in the order of working pro-  10  tioning means capable
of being placed at an imme- cesses at the side of a parts-carrying line,
and the  diately lower portion of the pallet carrying belts parts are
assembled on workpieces mounted on       under a state in which the parts
assembling unit is pallets.
connected to the parts carrying unit, and assem- However, in the case where
a problem arises in  bling means for assembling parts on workpieces one of
the parts assembling robots in a line of such   15   mounted on pallets.
assembling devices, the influence on other portions    The parts assembling
device constructed as of the assembly line is much larger than in a
described above makes it possible for the pallet conventional parts
assembly line. Further, there   positioning mechanism of the parts
assembling unit have been problems in that every time there is a   side to
be located just below the pallet carrying change in the type of workpiece,
the parts assem-   20  belts or means provided at the side of the parts
bling robots must be changed to new parts assem-   carrying unit so as to
assemble the parts on the bling robots suitable therefore, and much time
and  workpieces during the connection of the parts as- labor are required
for the change in the arrange-  sembling unit and the parts carrying unit
and such ment of the parts assembling robots in accordance  that the
respective parts assembling units are, with the increase or decrease of the
number of  25  when the type of workpiece is changed, readily working
processes and the change of the assem-     rearranged in a short time in
accordance with the bling sequence or the like, so that the rate of    type
of parts and assembly sequence. operation is seriously deteriorated and the
overall   Fig. 1 is a side view of a parts assembling costs required as the
number of changes are in-       device constructed in accordance with a
pre- creased.                                      30    ferred embodiment
of the present invention Document US-A-4 971 189 discloses a multi-
shown in a detached state; station assembly apparatus for automatically as-
Fig. 2 is a side view of the device of Fig. 1 in a sembling multiple
component devices. The appara-      connected state; tus includes a central
support table having upper     Fig. 3 is a perspective view showing a main
part and lower reference rails for mounting assembly  35   of the device;
and fixtures, air pressure manifolds built into the table,  Fig. 4 is an
explanatory view showing plural and a conveyor for continuously moving
support        devices of the invention forming a parts assem- pallets
along the table. Multiple independent work    bling line. stations are
provided with pallet stop and support     A preferred embodiment of the
present inven- fixtures that stop and/or support workpieces in re-  40
tion will now be described with reference to the sponse to indicators
located on the pallets. How-  accompanying drawings. ever, this apparatus
does not allow part assembling    Fig. 1 illustrates an embodiment of the
present units to be readily changed and rearranged. Rather,  invention
constructed as an assembling device for this apparatus is concerned with
positioning pallets  small parts such as a printing head for an impact on
and off of a conveyor belt to allow assembly  45  dot printer. The device
is generally divided into a operations to proceed on a pallet by pallet
basis.  pallet carrying unit 10 and a parts assembling unit The present
invention was made in view of the   30 constructed so as to be detachably
connected above problems. A specific object of the invention  to the pallet
carrying unit 10. is the provision of a parts assembling device in
The pallet carrying unit 10 is constructed, as which parts assembling
units can be readily  so  shown in Fig. 4, as one of a plurality of
individual changed and rearranged in a short period of time.  units
constituting a pallet carrying line. In other This object is solved by the
parts assembling   words, the pallet carrying unit 10 is constructed as
device of independent claim 1. Further advanta-    a module including all
elements required for the geous features, aspects and details of the
invention  carrying of parts, such as pallet carrying means 15 are evident
from the dependent claims, the de-  55  especially belts and their driving
mechanism, a 



scription and the drawings.                        power cable 26, air
pressure and air suction ducts The invention provides a parts assembling
unit  27 and 28, a pallet position detecting sensor, etc. or device
including a parts carrying unit and a parts 2    3                 EP 0 496
995 B1                    4 The pallet carrying unit 10 is constituted as a
attached to a connecting side to be connected to frame 11 having a constant
length by longitudinal  the pallet carrying unit 10. On the upper face of
the frames 12 at both ends and horizontal frames with  base, there is
provided an articulated robot 35 an upper step 13 and middle step 14
extending      which receives the parts from a feeder (not shown)
therebetween. On the upper step 13 and the mid-   5   disposed at a side
opposite to the connecting side dle step 14 of the frame 11 are
respectively sus-  portion and assembles them  on the workpiece pended and
mounted pairs of right and left pallet  mounted on a carrying pallet P.
carrying means which are exemplified as being          On the base 33, the
pallet positioning mecha- pallet carrying belts 15, 15 and pallet recovery
nism 37 is attached through a bracket 38 so as to belts 16, 16 through
pairs of right and left drive   10  protrude toward a side of its
connecting face. The means which are exemplified as being pulleys at-
positioning mechanism 37 is adapted to be located tached to both ends of
the frame 11.               between the upper step 13 and the middle step
14, Fig. 3 illustrates the driving arrangement of   while the parts
assembling unit 30, which is con- these belts. At both ends of the frame
11, pulley  nected to the one side of the pallet carrying unit support
shafts 18 are attached on the respective   15  10, elevates the pallet P
carried by the carrying belt suspension portions of the upper step 13 and
belt 15, and positions and maintains it at a pre- the middle step 14. On
each shaft 18, larger diam-  scribed position of the parts assembling unit
30. eter pulleys 19 on which the belt 15a (16a) of a       This pallet
positioning mechanism  37, the pallet carrying side is entrained and
smaller diam-  structure of which is itself well known, includes a eter
pulleys 20 on which the belt 15b (16b) of a   20  positioning and holding
plate 39 having engage- pallet return side is entrained are mounted so as
to  ment pins 48 protruding from its upper face which be freely rotatable.
engage with engagement holes of the pallet P, and At a portion below the
shaft 18 there is pro-   an elevation cylinder 40 for upwardly and downwar-
vided a driving shaft 23 connected to a driving    dly moving the
positioning and holding plate 39. motor 22 through a speed reduction
mechanism   25   Further, on a part of the positioning and holding 21. The
belt 15b (16b) of the pallet returning side  plate 39 there is provided an
IC card reader (not from the smaller diameter pulleys 20 is entrained
shown) which is brought into contact with an IC around driving pulleys 24
secured to the driving   card attached to the lower face of the pallet P to
shaft 23. Then, the belt 15b (16b) passes over the  read information
recorded on the IC card so that, larger diameter pulleys 19 so that the
belt 15a   30  based on the information read from the card, such (16a) of
the pallet carrying side is made to travel  as the type of workpiece
carried by the pallet P or on the upper step 13 and the middle step 14.
its tolerance, the correct type of parts to be assem- According to such a
construction of the present  bled on the workpiece or parts meeting the
toler- invention, both the belts 15a, 15b (16a, 16b) turn  ance can be
selected and attached thereto. with a small difference in height between
the belt  35  Reference numeral 41 in the drawing desig- 15a (16a) on the
carrying side and the belt 15b    nates a casing for housing a circuit
substrate which (16b) on the return side. Even when a pallet posi-  is
detachably secured to the base 33. tioning mechanism 37 is inserted and
positioned        The assembling device for parts described between these
belts, as mentioned below, a space   above is formed, as shown in Fig. 4,
in such a way required for carrying and recovering a pallet P can   40
that the individual pallet carrying units 10 con- be maintained.
structed as modules are first connected to one Reference numeral 25 in the
drawing desig-      another with a length necessary for assembling nates a
cover plate for covering the belt 15b (16b)  parts, elevators 50 for
elevating pallets are dis- on the return side.
posed at both terminals, and the respective power In a space of a lower
step of the pallet carrying   45  cables 26 and the pipes 27, 28 for air
pressure and unit 10, the respective air pressure and air suction  air
suction of the pallet carrying units 10 are con- ducts 27, 28 as well as
the feeding cable 26 for   nected with one another. feeding power to the
parts assembling unit 30 are      Then, as shown in Fig. 2, each of the
parts 



disposed in such a manner that they can be con-    assembling units 30 is
connected to the one side nected to the corresponding cable 26 and ducts
50  of each of the pallet carrying units 10, in accor- 27, 28 of an
adjacent pallet carrying unit 10. In  dance with a parts assembling
process. Each of addition, a sensor (not shown) for detecting the   the
pallet positioning units 37 protruding from the pallet is disposed at a
suitable position on the   side of each of the parts assembling units is
in- surface for carrying the pallet.                   serted and
positioned between the upper step 13 On the other hand, the parts
assembling unit  55  and the middle step 14 of each of the pallet carry- 30
is constructed as a portable unit by the provi-  ing units 10. Then, the
pallet positioning unit is sion of casters 31 and anchoring legs 32. On a
connected to the power cable 26 and the pipes 27, base 33 thereof, a
suitable connector fitting is   28 for air pressure and air suction of the
pallet 3    5                 EP 0 496 995 B1                      6
carrying unit 10.                                       being capable of
being placed at an imme- Consequently, each of the pallet carrying units
diately lower portion of said pallet carrying 10 is united with each of the
parts assembling units    means (15,16) while said parts assembling unit
30. The pallet P carried by the pallet carrying belt    (30) is connected
to said parts carrying unit 15 of the pallet carrying unit 10 side is
positioned    5  (10), and assembling means for assembling and held by the
pallet positioning mechanism 37         parts on a workpiece mounted on a
pallet (P) on the side of the parts assembling unit 30, and        carried
on said pallet carrying means (15,16). required parts are sequentially
assembled on a workpiece mounted thereon.                           2. The
assembling device of claim 1 wherein the In the case where the type of the
workpiece is  10   pallet carrying means (15,16) comprises pallet changed,
the parts assembling unit 30, which can-       carrying belts. not be
adapted to the type of the workpiece, is removed from a carrying line and a
parts assem-     3. The assembling device of claim 2 further com- bling
unit 30 prepared for the new type of work-        prising means for guiding
and driving said piece is moved and connected to the pallet carry-   15
belts (15,16) such that a height of said belt ing unit 10 requiring it.
Moreover, in the case         (15a,16a) in a pallet feeding direction is
greater where the assembling  sequence of parts is              than a
height of said belt (15b,16b) in a return changed because of a change in
the type of work-        direction. piece, an objective parts assembling
unit 30 is rearranged, as shown in Fig. 4, in order to deal with  20  4.
The assembling device of claim 3 wherein said such circumstances.
guiding and driving means comprises at least As described above, according
to the present         one pair of pulleys (19,20) of different diam-
invention, since the pallet positioning device can be   eters. connected to
a required parts assembling position of the parts carrying unit
constituting a part of a   25  5. The assembling device of one of the
preceding parts assembling line by positioning the pallet posi-   claims,
wherein a plurality of said parts carry- tioning device at an immediately
lower portion of       ing units (10) are provided connected end to the
pallet carrying belts, the formation of the as-     end with one another.
sembly line can be easily changed in accordance with the type of workpiece.
Furthermore, the re-  30  6. The assembling device of one of the preceding
placement of a parts assembling unit by another         claims, wherein
said pallet carrying unit (10) unit in accordance with the type of
workpiece or        comprises a pair of longitudinal frames (12) the
rearrangement of the parts assembling units         disposed at respective
opposite ends of said meeting the change of the assembling sequence,
parts carrying unit, and horizontal frames ex- etc., can be readily carried
out in short time.  35     tending between said longitudinal frames (12),
Therefore, the operation rate of the device can be      said horizontal
frames comprising an upper improved and expenses required for the change
step (13) and a middle step (14). can be greatly reduced. PatentansprUche
Claims                                         40 1. Montagevorrichtung fur
Teile in einem Palet- 



1. An assembling device for parts in a pallet           tenforderband mit:
conveying line comprising:                              mindestens einer
Teiletransporteinheit (10) at least one parts carrying unit (10) com-
mit einer Palettentragereinrichtung (15, 16) prising pallet carrying means
(15,16) for con-   46  zum Transport von Paletten entlang eines Ban- veying
pallets along a line and means (26) for      des und einer Einrichtung (26)
zur Versorgung supplying an electrical power to at least one
mindestens einer Teilemontageeinheit (30) mit parts assembling unit (30),
said parts carrying     elektrischer Energie, wobei eine Seite der Tei-
unit (10) having one side formed to be con-         letrigereinheit (10) zu
deren Verbindung mit nected to said parts assembling unit (30);  50
der Teilemontageeinheit (30) ausgebildet ist; said parts assembling unit
(30) being mov-          wobei die Teilemontageeinheit (30) beweg- ably
formed so as to be connectable to said         bar ausgebildet ist, um so
mit der einen Seite one side of said parts carrying unit (10), said     der
Teiletrigereinheit (10) verbindbar zu sein, parts assembling unit (30)
comprising pallet        wobei die Teilemontageeinheit (30) eine Palet-
positioning means (37), comprising pallet en-   55
tenpositioniereinrichtung (37) mit einer Palet- gaging means (48) and
pallet lifting means          teneingriffseinrichtung (48) und einer
Paletten- (40), said pallet positioning means protruding
hebeeinrichtung (40) aufweist, wobei die Palet- from a side of said parts
assembling unit and       tenpositioniereinrichtung von einer Seite der 4
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being capable of being placed at an imme- Consequently, each of the pallet
carrying units     diately lower portion of said pallet carrying 10 is
united with each of the parts assembling units   means (15,16) while said
parts assembling unit 30. The pallet P carried by the pallet carrying belt
(30) is connected to said parts carrying unit 15 of the pallet carrying
unit 10 side is positioned   5  (10), and assembling means for assembling
and held by the pallet positioning mechanism 37        parts on a workpiece
mounted on a pallet (P) on the side of the parts assembling unit 30, and
carried on said pallet carrying means (15,16). required parts are
sequentially assembled on a workpiece mounted thereon.
2. The assembling device of claim 1 wherein the In the case where the type
of the workpiece is  10  pallet carrying means (15,16) comprises pallet
changed, the parts assembling unit 30, which can-      carrying belts. not
be adapted to the type of the workpiece, is removed from a carrying line
and a parts assem-     3. The assembling device of claim 2 further com-
bling unit 30 prepared for the new type of work-       prising means for
guiding and driving said piece is moved and connected to the pallet carry-
15  belts (15,16) such that a height of said belt ing unit 10 requiring it.
Moreover, in the case        (15a,16a) in a pallet feeding direction is
greater where the assembling  sequence of parts is             than a
height of said belt (15b,16b) in a return changed because of a change in
the type of work-       direction. piece, an objective parts assembling
unit 30 is rearranged, as shown in Fig. 4, in order to deal with  20  4.
The assembling device of claim 3 wherein said such circumstances.
guiding and driving means comprises at least As described above, according
to the present        one pair of pulleys (19,20) of different diam-
invention, since the pallet positioning device can be  eters. connected to
a required parts assembling position of the parts carrying unit
constituting a part of a   25  5. The assembling device of one of the
preceding parts assembling line by positioning the pallet posi-  claims,
wherein a plurality of said parts carry- tioning device at an immediately
lower portion of      ing units (10) are provided connected end to the
pallet carrying belts, the formation of the as-    end with one another.
sembly line can be easily changed in accordance with the type of workpiece.
Furthermore, the re-  30  6. The assembling device of one of the preceding
placement of a parts assembling unit by another        claims, wherein said
pallet carrying unit (10) unit in accordance with the type of workpiece or
comprises a pair of longitudinal frames (12) the rearrangement of the parts
assembling units        disposed at respective opposite ends of said
meeting the change of the assembling sequence,         parts carrying unit,
and horizontal frames ex- 



etc., can be readily carried out in short time.  35    tending between said
longitudinal frames (12), Therefore, the operation rate of the device can
be     said horizontal frames comprising an upper improved and expenses
required for the change          step (13) and a middle step (14). can be
greatly reduced. PatentansprUche Claims
40 1. Montagevorrichtung fur Teile in einem Palet- 1. An assembling device
for parts in a pallet          tenf6rderband mit: conveying line
comprising:                             mindestens elner
Teiletransporteinheit (10) at least one parts carrying unit (10) com-
mit elner Palettentrlgereinrichtung (15, 16) prising pallet carrying means
(15,16) for con-  45  zum Transport von Paletten entlang eines Ban- veying
pallets along a line and means (26) for      des und einer Einrichtung (26)
zur Versorgung supplying an electrical power to at least one
mindestens einer Teilemontageeinheit (30) mit parts assembling unit (30),
said parts carrying     elektrischer Energie, wobei eine Seite der Tei-
unit (10) having one side formed to be con-         letrAgereinheit (10) zu
deren Verbindung mit nected to said parts assembling unit (30);  50
der Teilemontageeinheit (30) ausgebildet ist; said parts assembling unit
(30) being mov-          wobei die Teilemontageeinheit (30) beweg- ably
formed so as to be connectable to said         bar ausgebildet ist, um so
mit der einen Seite one side of said parts carrying unit (10), said     der
TeiletrAgereinheit (10) verbindbar zu sein, parts assembling unit (30)
comprising pallet        wobei die Teilemontageeinheit (30) eine Palet-
positioning means (37), comprising pallet en-  ss
tenpositioniereinrichtung (37) mit einer Palet- gaging means (48) and
pallet lifting means          teneingriffseinrichtung (48) und einer
Paletten- (40), said pallet positioning means protruding
hebeeinrichtung (40) aufweist, wobei die Palet- from a side of said parts
assembling unit and      tenpositioniereinrichtung von einer Seite der 4
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||||| ||||| |    |||| * C   L   M   S * Teilemontageeinheit vorsteht und an
einem           semblage d'el6ments constitutifs; Bereich unmittelbar unter
der Palettentrager-       ladite unite (30) d'assemblage d'elements
einrichtung (15, 16) plazierbar ist, wahrond die    constitutifs 6tant
concue mobile, de maniore a Teilemontageeinheit (30) mit der Teiletrage-
pouvoir etre reliee au c3t6 precite de ladite reinheit (10) verbunden ist,
sowie eine Monta-   5  unit6 (10) de support d'6l6ments constitutifs,
geeinrichtung zur Montage von Teilen auf ei-        ladite unite (30)
d'assemblage d'el6ments nem  Werkstlck, welches auf einer auf der
constitutifs etant munie d'un moyen (37) de Palettentragereinrichtung (15,
16) gOetragenen      positionnement des palettes, comprenant des Palette
(P) angebracht ist.                         moyens (48) d'interaction avec
les palettes et 10      un moyen (40) de levage des palettes, ledit 2.
Montagevorrichtung gemraB Anspruch 1, bei            moyen de
positionnement des palettes faisant der die Palettentrlgereinrichtung (15,
16) Pa-      saillie au-del& d'un c8te de ladite unite d'as-
lettentragerriemen aufweist.                        semblage d'6l6ments
constitutifs, et pouvant Otre plac6 dans une r6gion directement inf6- 3.
Montagevorrichtung gemaIB Anspruch 2, die  15        rieure desdits moyens
(15, 16) de support de des weiteren eine Einrichtung zum FUhren und
palettes alors que ladite unite (30) d'assembla- zum Antrieb der Riemen
(15, 16) aufweist, so        ge d'6l6ments constitutifs est reli6e a ladite
daB eine HWho des Riemens (15a, 16a) in             unit6 (10) de support
d'el6ments constitutifs, et einer PalettenzufUhrrichtung groeer als eine
des moyens d'assemblage pour assembler HWho des Riemens (15b, 16b) in einer
RUck-  20      des elements constitutifs sur une pibce depo- K....-'
wartsrichtung ist.                                  s6e sur une palette (P)
support6e par lesdits moyens (15, 16) de support de palettes. 4.
Montagevorrichtung gemaB Anspruch 3, bei der die FUhrungs- und
Antriebseinrichtung        2. Dispositif d'assemblage selon la
revendication mindestens ein Paar Riemenscheiben (19, 20)  25     1, dans
loquel les moyens (15, 16) de support unterschiedlicher Durchmesser
aufweist.             de palettes comprennent des courroies de 



support de palettes. 5. Montagevorrichtung gemaB einem der vorher- gehenden
AnsprUche, bei der eine Mehrzahl        3. Dispositif d'assemblage selon la
revendication der Toiletrigereinheiten (10) so zur VerfOgung   30  2,
comprenant en outre des moyens pour gui- gestellft ist, daB deren Enden
miteinander ver-     der et entrainer lesdites courroies (15, 16) de bunden
sind.                                        tolle sorte qu'une hauteur de
ladite courroie (15a, 16a) soit superieure, dans une direction 6.
Montagovorrichtung gemaB einem der vorher-           d'alimentation en
palettes, a une hauteur de gehenden AnsprUche, bei der die Palettentra-
35   ladite courroie (15b, 16b) dans une direction gereinheit (10) ein Paar
Langsrahmen (12),          de retour. welche an jeweiligen
gegenUborliegenden En- den der Teiletragereinheit angeordnet sind, so-  4.
Dispositif d'assemblage selon la revendication wie horizontale Rahmen,
welche sich zwischen        3, dans loquel lesdits moyens de guidage et
f.-"    den LAngsrahmen (12) erstrecken, aufweist,  40       d'entralnement
comprennent au moins une wobel die horizontalen Rahmen eine obere
paire de poulies (19, 20) de diambtres diff- Stufo (13) und elne mittlere
Stufe (14) aufwei-     rents. son. 5. Dispositif d'assemblage selon l'une
des reven- Reovndications                                 45
dications prec6dentes, dans lequel est prevue une pluralit6 desdites unit6s
(10) de support 1. Dispositif d'assemblage d'el6ments constitutifs
d'6l6ments constitutifs, reliees bout a bout les sur une chaine de
convoyage de palettes,            unes aux autres. comprenant: au moins une
unit6 (10) de support d'6lements  5o  6. Dispositif d'assemblage selon
l'une des reven- constitutifs, comprenant des moyens (15, 16)
dications precddentes, dans lequel ladite unit6 de support de palettes pour
convoyer des pa-        (10) de support de palettes comprend une lettes le
long d'une chaene, et un moyen (26)       paire de cadres longitudinaux
(12) situ6s a des d'alimentation en puissance electrique d'au
extr6mites oppos6es respectives de ladite uni- moins une unit6 (30)
d'assemblage d'6l6ments  55    te de support d'6l6ments constitutifs, et
des constitutifs, I'un des cot6s de ladite unite (10)   cadres horizontaux
s6teondant entre lesdits ca- de support d'6lements constitutifs etant
confi-     dres longitudinaux (12), lesdits cadres horizon- gure pour etre
reli6 a ladite unit6 (30) d'as-      taux comprenant un gradin supnrieur
(13) et un 5    9                     E P 0 4 9 8 9 95  61
10                            I   I " *   ll1111111 Hiiiii gradin central
(14). 5 10 15 20 25 30 35 40 45 50 55 6    


