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(57) Abregée/Abstract:

The manufacturing plant comprises at least one manufacturing cell provided with at least one processing device, a handling
device associated with the processing device In order to automatically exchange tools and/or workpieces on the processing
device, and a magazine for the objects to be handled arranged in the reach of the handling device. The magazine Is provided
with a rotating rack having a plurality of storing planes mounted upon another on a support. The manufacturing plant comprises
a plurality of such rotating racks. The rotating racks are designed as separate transportable constructional units which are
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(57) Abréege(suite)/Abstract(continued):

exchangeably Inserted In a stationary part of the magazine. The stationary part comprises means for rotating the rotating rack.
The manufacturing plant further comprises a transfer station separate from the manufacturing cell for loading and unloading the
rotating racks. Transporting means, e.g. at least one floor conveying truck, are provided for transporting the rotating racks
between the transfer station and the magazine. The rotating racks can be automatically exchanged and be unloaded and
reloaded outside the magazine station. The exchange of the magazine can be effected without interruption of the manufacturing

process. A plurality of manufacturing cells can be operationally linked by the transporting means which transmit the rotating
racks farther from manufacturing cell to manufacturing cell.
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ABSTRACT OF THE DISCLOSURE

The manufacturing plant comprises at least one manufac-
turing cell provided with at least one processing device, a
handling device associated with the processing device in order
to automatically exchange tools and/or workpieces on the pro-
cessing device, and a magazine for the objects to be handled
arranged in the reach of the handling device. The magazine 1s
provided with a rotating rack having a plurality of storing
planes mounted upon another on a support. The manufacturing
plant comprises a plurality of such rotating racks. The rotat-
‘ing racks are designed as separate transportable constructional
units which are exchangeably inserted in a stationary part of
the magazine. The stationary part comprises means for rotating
the rotating rack. The manﬁfacturing plant further comprises a
transfer station separate from the manufacturing cell for load-
ing and unloading the rotating racks. Transporting means,'e.g.
at least one floor conveying truck, are provided for transport~
ing the rotating racks between the transfer station and the
magazine. The rotating racks can be automaticly exchanged and
be unloaded and reloaded outside the magazine station. The ex-
change of the magazine can be effected without interruption of
the manufacturing process. A plurality of manufacturing cells
can be operationally linked by the transporting means which
transmit the rotating racks farther from manufacturing cell to

manufacturing cell.
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MANUFACTURING PLANT

TECHNICAL FIELD

This invention relates to a manufacturing plant compris-
ing at least one manufacturing cell, which manufacturing cell
comprises at least one proceéSing device, a handling devicé
associated with the processing'device in order ﬁo automatically
exchange tools and/or workpieces on the processing device, and
a magazine for the obijects to be handled arranged in the reach
of the handling device, the magazine being provided with a ro-
tating rack having a plurality df storing planes mounted upon

another on a support.

BACKGROUND OF THE INVENTION

Manufacturing plants of this kind are disclosed e.g. in
the publications EP-Al1-0,132,599 and EP-A2-0,297,034. The maga-
zines mentioned therein are also known under the designation
"multi-level revolving storage machines".

If a manufacturing plant is run non-attended and for a

prolonged period of time, it may be necessary to place at dis-
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posal a considerable number of workpieces and tools, especially
if the machining processes are quickly changing. This means
that relatively large magazine spaces and handling devices co-
vering wide areas are necessary. In this case, according to the
status of the art, for operating one or more processing devic-
es, often a plurality of multi-level revolving storage machines
and, e.g., a portal robot are necessary, such as e.d. described
in the publication "Mdoglichkeiten und Trends bei der automati~-
schen Werkstiickhandhabung mit Industrierobotern® ["Possibili-
+ies and trends in the automatic workpiece handling by indus-
trial robots"], published in "Zeitschrift fiir industrielle Fer-
tigung®" 1286, No. 10, 76 (Springer-Verlag). It is known from
experience that in this case the material expenditure and the
space requirement are important. Furthermore, due to the large-
ness of the magazine spaces, the interruption time for restock-

ing the magazines at their respective positions is long.

OBJECTS OF THE INVENTION

it is a primary object of the present invention to pro-
vide a conception for operating a manufacturing plant which
avoids the abovementioned disadvantages of the prior art.

Further objects of the present invention will become evi-

dent from the following specification.
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SUMMARY OF THE INVENTION

To meet this and other objects, an embodiment of the present invention
provides a manufacturing plant comprising at least one manufacturing cell, each
of them comprising at least one processing device. FUrther, there is provided
a handling device associated with the processing device in order to automatically
exchange tools and/or workpieces on the processing device. A magazine forthe
objects to be handled is arranged in the reach of the said device. The magazine
is provided with a rotating rack having a plu rality of storing planes mounted upon

another on a support.

in an embodiment of the invention there is provided a manufacturing
nlant. The manufacturing plant comprises at least one manufacturing cell, a
plurality of rotating racks, a transfer station, transporting means, and guide
means. The manufacturing cell includes a workpiece processing means and
handling means which is associated with the processing means and is adapted
to automatically exchange tools and/or workpieces on the processing means.
Each manufacturing cell includes magazine means located in the reach of the
handling means and for the workpieces to be handled. The magazine means
includes a stationary part. The plurality of rotating racks is designed as
transportable constructional units exchangeably insertable In the stationary part
of the magazine means. Each rotating rack has a rotating support and a plurality
of storing planes stacked on the rotating support. One of the plurality of rotating
racks is inserted in the stationary part of the magazine means. The stationary
part of the magazine means comprises means for rotating the rotating rack,
which is inserted in the stationary part. The transfer station is separate from the
manufacturing cell and is for loading and unloading rotating racks. The

transporting means is for transporting rotating racks between the transfer station

“and the stationary part of the magazine means. The transfer station comprises

a buffer stock for intermediately stocking rotating racks prepared for use in the

magazine means. Each rotating rack comprises at a lower end of its rotating

support a foot plate forming a base member for transporting the rotating rack in
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an upright position. The transporting means comprises at least one floor
conveying truck. The floor conveying truck and the transfer station comprise
vick-up places for one rotating rack each. The pick-up places comprise holding
means for transporting and for handling the rotating racks in the transfer station.
The stationary part of the magazine means and each of the pick-up places of the
floor conveying truck and of the transfer station comprise one conveyor system
for transferring the rotating racks from the magazine means to the floor
conveying truck and from the atter to the transfer station. Each conveyor
‘system has a horizontal conveyor. The conveyors of all cohveyor systems are
located on an even level. The guide means are mounted along the conveyor of

each conveyor system at the rim of the foot plate, and are for longitudinally

guiding the rotating rack.

In another embodiment of the invention there is provided a manufacturing
plant similar to the forgoing, but optionally differing in the structure of the means
for rotating the rotating rack, the transfer station and the rotating racks. The
manufacturing plant comprises at least one manufacturing cell, a plurality of
rotating racks, a transfer station, and transporting means. The manufacturing
cell includes a workpiece processing means and handling means associated
with the processing means and adapted to automatically exchange tools and/or
workpieces on the processing means. Each manufacturing cell includes
magazine means located in the reach of the handling means and for the
workpieces to be handled. The magazine means include a stationary part. The
plurality of rotating racks is designed as transportable constructional units
exchangeably insertable in the stationary part of the magazine means. Each
rotating rack has a rotating support and a plurality of storing planes stacked on
the rotating support. One of the plurality of rotating racks is inserted in the
stationary part of the magazine means. The stationary part of the magazine
means comprises means for rotating the rotating rack which is inserted in the
‘stationary part. The means for rotating the rotating rack includes first hydraulic
means located at one end of the rotating rack and a second hydraulic means

located at an opposite end of the rotating rack. The first and second hydraulic
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means cooperate with one another to enable the rotating rack to rotate on the
rotating support. The transfer station is separate from the manufacturing cell

and is for loading and unloading rotating racks. The transporting means is for
transporting rotating racks between the transfer station and the stationary part

of the magazine means.

The manufacturing plant preferably includes a plurality of rotating racks
'which are designed as transportable constructional units exchangeably
insertable in a stationary part of the magazine. The stationary part comprises
means for rotating said rotating racks. Further, there are provided a transfer
station separated from the manufacturing cell for loading and unloading the

‘rotating racks and transporting means for transporting the rotating racks from the

transfer station to the magazine station, and vice versa.

In this way, it is possible to provide just a small storage capacity
at the magazine station, and to use a simpler handling device for serving the
processing device. Moreover, the access time to the magazine is reduced.
The exchangeable rotating rack can periodically, or according to the

requirements, be replaced by a rotating rack having new workpieces and




tools, respectively, and be discharged and recharged outside
the magazine station. The exchange can take place without in-
terruption of the manufacturing process.

In a manufacturing plant having a plurality of manufac-
turing cells, the manufacturing cells can be operationally
linked by leading the lane of the transporting means past all
manufacturing cells,'and by forwarding the magazines loaded
with the objects to be handled form manufacturing cell to manu-

facturing cell by means of the transporting means.

Preferably, the transfer station comprises a buffer stock
for intermediately stocking rotating racks prepéred for use in
the magazine stations.

Preferably, the tranSporting'means for the rotating racks
are constituted by at least dne floor conveying truck. In par-
ticular, the floor conveying truck may be automatically operat-
ed and guided on lanes which connect the magazine stations of
the manufaéturing cells with ohe another and with the transfer
station. Such lanes may also be lOCated between the pick4up
places of the transfer station and the buffer stock.

Preferably, the rotating racks are provided at the lower
end of their rotating support with a foot plate forming the
base for transporting them in an upright position.

Preferably, said floor conveying truck and the transfer
station are provided‘with.pick—up places for one rotating rack
each, whereby the pick-up places comprising holding means for

transporting and for handling the rotating racks in the trans-



fer station. The floor conveying truck comprises at least two
pick~-up places for one rotating rack each, so that there are at
least one pick-up place for one rotating rack used in a maga-

zine, and a vacant pick-up place for taking up of a rotating

rack to be replaced.

In order to facilitate the transfer of the rotating racks
form the magazine station to the floor conveying truck, and
vice versa, and to automate this transfer, if desired, the sta-
tionary part of the magazine and each of the pick-up places of
the floor conveying truck and of the transfer station may com-
prise one conveyer system each, having a horizontal conveyer,
the conveyers of all conveyer systems being locéted on the same
level. The conveyer systems may e.g. be roller conveyers com-
prising jointly driven rollers.

Each pick-up place of the transfer station preferably
comprises a bogie and a lifting device for transferring a ro-
tating rack from the conveyer system to the bogie, and vice
versa. The construction may be such that the rotating rack is
freely rotatable when placed with its foot plate on the bogie,
so that it can simply and comfortably be loaded and unloaded.

For this purpose, the bogie may comprise a set of rollers
arranged in a circle, and a pivot adapted to engage a centering
sleeve on the rotating rack foot plate, said set of rollers and
sald pivot being individually movable in vertical direction by
means of a lifting device.

Furthermore, the respective conveyver systems preferably

comprise auxiliary means for ensuring that the rotating racks



reach and maintain, respectively, the desired positions. Thus,
e.g., guide means are mounted along the conveyer of each con-
veyer system at the circumference of the foot plate for longi-
tudinally guiding the rotating rack. Furthermore, the conveyer
of the conveyer systems which are associated with the magazine
station and the transfer station may comprise a stopper for
stopping the incoming rotating rack in the area of action of
the respective holding means.

. Finally, retaining shoulders may be provided along the
conveyver of the conveyer system associated with the floor con-
veying truck, said retaining shoulders overlapping the foot
plates of the rotating rack, in order to prevent the rotating
rack from tipping., ‘

In a practical embodiment of the magazine, its stationary
part comprises a stand provided with disengageable clutch means
for bearing and driving the rotating rack. Preferably, the dis-
engageable clutch means cooperate with both ends of the rotat-
ing support of the rotating rack.

In a preferred embodiment of the magazine, the rotating
support of the rotating rack is provided.at its lower end with
a foot plate having a centering sleeve which is downwardly
open, and at its upper end with a centering cone. The lower
part of the stand comprises a driven rotating stool bearing the
rotating rack, the rotating stool being provided with an up-
wardly extending centering pin engaging the centering sleeve of
the foot plate. The upper part of the stand comprises a shaft

end provided with a downwardly open, freely rotatable conic
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center hole for taking up the centering cone of the rotating
support. The rotating stool, together with a turnable drive
unit for rotating the same, are mounted on a elevating platform
forcing the rotating rack upwardly, 1in order to interlockingly
position and hold the rotating support of the rotating rack
between the rotating stool and the shaft end, and to friction-
ally connect the foot plate with the rotating stool.

Preferably, the rotating rack can be lowered from its
operation position to a point where its foot plate touches the
conveyer and the clutch means, upon disengagement from the ro-
tating rack, release the latter in the conveying direction.

The means for transferring the rotating réck from its
operating position to the conveyer system may e.g. be con-
structed in such a waw that the elevating platform can be
lowered from its operation position to a point where the cen-
tering pin on the rotating stool disengages from the centering
sleeve on the end of the rotating éupport after the rotating
rack was placed onto the conveyer system, and that the shaft
end can upwardly be drawn-off for disengaging the centering
cone on the upper end of the rotating support from the conic
center hole on the shaft end. This allows that the disengage-
nent of the rotating rack from the disengageable clutch means
be effected in two phases, i.e. in the first phase the rotating
rack is placed onto the conveyer systen, while the upper clutch
means are still engaged and the lower clutch means are disen-
gaged, and in the second phase the upper clutch means are dis-

engaged from the rotating rack.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the following, an embodiment of the manufacturing

plant and of its elements will be further described, with re~

ference to the accompanying drawings, in which:

FIG. 1 is a front view of a magazine according to the

'invention'comprising an exchangeable rotating rack;
FIG. 2 is a side elevation of the magazine of FIG. 1;

FIG. 3 is a horizontal projection of the magazine of FIG.

FIG. 4 is a side elevation of the exchangeable rotating

rack designed as a separate constructional unit;

FIG. 5 1s a front'view of the magazine of FIG. 1 showing
the conveyer system in a lowered position and the rotating rack

disengaged from the clutch means;

FIG. 6 is a sectional view, in a larger scale, of the

lower clutch means in working order;

FIG. 7 is a sectional view analogous to FIG. 6, but show-

ing the clutch means in disengaged position;
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FIC. 8 is a sectional view, in a larger scale, of the

upper clutch means in working order;

FIG. 9 is a sectional view analogous to FIG. 8, but show-

ing the clutch means in disengaged position;

FIG., 10 is a front view of a pick-up place at the trans-

fer station:

FIG. 11 is a horizontal projection of the pick-up place

of FIG. 10;

FIG. 12 is a horizontal projection of a floor conveying

truck having two pick-up places for one rotating rack eachj;

FIG. 13 is a side elevation of the floor conveying truck

of PIG. 12;

FIG. 14 is a diagrammic representation of a manufacturing
cell comprising a processing device, a magazine statlion, and a

handling device, as well as of a floor conveying truck ; and

FIG. 15 is a diagrammic representation of a manufacturing
plant comprising a plurality of manufacturing cells, a plurali-
ty of floor conveying trucks, a tranfer station and a buffer

stock.
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DESCRIPTION OF A PREFERRED EMBODIMENT

Now, as an example, a preferred embodinent of the present
invention will be described in more detail with reference to
the drawings.

The magazine, which is shown as an example, comprises a
stand 1 consisting of rectangular tubes and having a square
horizontal projection. This stand 1 is of a height correspond-
ing to the rotating rack 2, which is separately shown in FIG.
4, and comprises the stationary part of the magazine including
the means for revolving operation of said rotating rack 2. The
individual parts of this stand 1 will be.described more in de-
tail below, according to requirements.

As shown in.FIG, 4, the rotating rack, generally marked
by "2", comprises, 1n a manner known per se, a rotating support.
3 supporting a number of bearers 4 for the objects to be handl-
ed (workpieces and/or tools). Said bearers 4 are shaped as cir-
cular plates, and are mounted at equal distances on several
levels on said rotating support 3. For this purpose, each of
the bearers 4 is provided with a hub 5 which is fixed (in a
manner not shown in detail) to said rotating support 3, e.g. by
means of pins. As shown in FIG. 3, each bearer 4 comprises at
its circumference a number of storage places 6, e.g. eight
places. These storage places 6 are all of the same construction
and may e.g. comprise a radial incision 7 and an axial recess 8
for correctly positioning the objects to be handled.

At its lower end, the rotating support 3 of the rotating
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rack 2 is provided with a foot plate 9 which may be fixed to
the rotating support 3 by means of a hub 10, in a manner simi-
lar to that of the bearers 4. The foot plate 9 has a somewhat
larger diameter than the bearers 4, and is provided near its
circumference with a number of locking holes 11, e.g. eight
locking holes, for positioning the rotating rack 2 in various
angular positions. The hub 10 situated at the lower end of the
rotating support 3 also forms an upwardly open centering sleeve
12. At its upper end, the rotating support 3 comprises a cen-
tering cone 13,

Cclutch means are mounted on the stand 1 for bearing and
operating the rotating rack 2. The clutch means cooperate with
the ends of the rotating support 3 which are constructed as
described above. The lower part of the stand 1 comprises a ro-
tating stool 14 which bears the rotating rack 2 in its opera-
tional position, as shown in FIGS. 1 and 2.

Details of this rotating stool 14 are shown in FIGS. 6
and 7. For frictionally connecting the rotating rack 2 and the
rotating stool 14, the latter is provided with a friction lin-
ing 15. The rotating stool 14 is mounted on a shaft 16, these
two elements being rotatably mounted on an elevating platform
17 in the manner shown. The rotating stool 14 is provided at
its circumference with a toothing 18 which engages a pinion'19
of an electric driving motor 20 mounted on the elevating plat-
form 17 for operating the rotating stool 14. The upper end of
the shaft 16 forms an upwardly extending centering pin 21 which

engages the centering sleeve 12 on the foot plate 9 of the in-
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serted rotating rack 2 (FIG. 1l). Four working cylinders 22 are
provided for vertically adjusting the elevating platform 17.

The working cylinders 22 are actuated by a pressurized fluid.
Their piston rods 23 are connected to the elevating platform

17. The working cylinders 22 are mounted to the underside of a
mounting plate 24 which in turn is supported by an upper frame

part 25 of the stand 1.

As shown in FIG. 1, the upper clutch means consist of a
rotatable and vertically displaceable shaft end 26 comprising a
downwardly open conic center hole 27 for taking up the center-
ing cone 13 of the rotating support 3 of the rotating rack 2.
The shaft end 26 is beared by a driving block 28 which in turn
is supported by a platform 29 which is mounted to an upper
frame part 25 of the stand 1 by means of supporting plates 30.
As shown in detail in FIGS. 8 and 9, the driving block 28 is,
as diagrammicly represented, a working cylinder comprising a
pressure piston 32, the shaft end 26 being freely rotatably
beared in the hollow piston rod 33.

When the magazine is in operation, the elevating platform
17 is, under the action of the working cylinder 22, in an upper
end position (FIGS. 1, 2 and 6), and the pressurized working
cylinder 28 pushes the shaft end 26, in the opposite direction
of force, against the upper end 13 of the rotating support 3.
Thereby, the centering pin 21 on the rotating stool 14 engages
the centering sleeve 12 at the lower end of the fotating sup-
port 3, and the centering cone 13 at the upper end of the ro-

tating support 3 engages the conic center hole 27 of the shaft

sssss
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end 26. In this manner, the rotating support 3 is interlocking-
1y positioned and held between the rotating stool 14 and the
shaft end 26, and the foot plate 14 is frictionally connected
with the rotating stool 14.

A vertically movable locking pin 34 cooperating with the
locking holes 11 of the foot plate 9 is provided, 1in a manner
known per se, for fixing the rotating rack 2 in those angular
positions which are planned for removing the objects to be
handled 78 by means of a handling device 76. Said locking pin
34 is displaced by a working cylinder 36, mounted on the stand
1, by means of an intermediate supporting arm 35 (FIG. 1). Fur-
thermore, an electronic'storage device 37 1is moﬁnted at the rim
of the foot plate 9. This electronic storage device 37 contains
information for identifying the inserted rotating rack which
information can be read by a reading device 38 mounted on the
stand 1 (FIG. 2)

For exchanging the rotating rack 2, the stationary part

of the magazine comprises a conveyer system 39 having a hori-
zontal conveyer onto which the rotating rack 2 can be lowered.
This conveyer system 39 is a roller conveyer mounted on the

mounting plate 24. The rollers of the roller conveyer are bear-
ed in plane~parallel supporting plates 41 and are driven by
means of chains 42 by a common driving motor (not shown). Guide

rails 43 are provided at the circumference of the foot plate 9
along the conveyer on a frame part 44 of the stand 1, for lon-
gitudinally guiding the rotating rack 2 (FIGS. 1 and 3). A

stopper 45 is mounted on the same frame part 44 (FIGS. 2 and
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3). The foot plate 9 knocks against this stopper 45 when a ro-
tating rack 2 on the conveyer system 39 is moved into the stand
1. In this way, the rotating rack 2 is stopped in the cenering
area, so that the centering pin 21 can engage the centering
sleeve 12, and the centering cone 13 can engage the conic cen-
ter hole 27.

Removal of a rotating rack 2 is effected as follows:
First, the rotating rack 2 is moved from the operating position
shown in FIGS. 1 to 3 into the transporting position shown in
FIG. 5, i.e. placed onto the conveyer system 39. For this pur-
pose, the elevating platform 17 can be lowered from its opera-
tion position to a point where the centering piﬁ 21 on the ro-
tating stool 14 disengages from the centering sleeve 12 on the
lower end of the rotating support 3 after the foot plate 9 was
pu£ onto the rollers 40. Thereby, the working cylinder 28 re-
mains pressurized, thus maintaihing the guiding effect at the
upper end of the rotating support 3 during the downward move-
ment. Thereafter, the shaft end 26 is upwardly drawn-off by
counterpressurizing the working cylinder'zs for disengaging‘the
centering cone 13 at the upper end of the rotating support 3.
from the.conic.center hole 27 in the shaft end 26. By this, the
rotating rack 2 is disengaged form the lower and upper clutch
means, the final positions of which are shown in FIGS. 7 and 9.
The rotating rack 2 can now be moved by the conveyer system 39
out from the stand 1 at its front side, as shown in FIG. 1, as
soon as the locking pin 34 was downwardly withdrawn from the so

far occupied locking hole 11 in the foot plate 9.
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The construction of the pick-up place of the transfer
station shown in FIGS. 10 and 11 again uses a stand 46 consist-
ing e.g. of rectangular tubes and having a square horizontal
projection. The height of this stand 46 approximately corre-
sponds to the lower part of the magazine stand 1 which is li-
mited by the frame part 44 (FIG. 1). A mounting plate 48 is
supported by the middle frame part 47 of sald stand 46. Said
mounting plate 48 supports a conveyer system 49 having a hori-
zontal conveying plane formed by two set of rollers 50. The
conveyer system 49 is of essentially the same construction as
the convever system 39 of the magazine, and its horizontal con-
veyer has the same level as that of the conveyer system 39. In
the present application, the driving mechanism of the conveyer
system 49 is also shown. It comprises a driving motor 51 mount-
ed on a lower frame part 52 of the stand 46, and drives a com-
mon primary shaft 54 of the two set of rollers 50 by means of a
chaln drive 53.

The pick-up place of the transfer station, as shown, also
comprises a boglie and a lifting device fér transferring a ro-
tating rack from the conveyer 49 to the bogie, and vice versa,
allowing the rotating rack to be rotated during its transfer.
Said bogie comprises a set of four rollers 55 arranged in a
circle which support the foot plate 56 (shown 1in dot-dash li-
nes) of the bogie. Each roller 55 is freely rotatably beared in
a bearing block 57. Two lifting cylinders 58 supported by the
mounting plate 48 act upon said bearing block 57. They are ac-

tuated together for lifting the rollers 55 from the conveying
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plane and to lower them to the conveying plane, respectively.
The bogie also comprises a pivot 60 destined for engaging the
centering sleeve 59 of the foot plate 56. The pivot 60 is guid-
ed in a bearing bush 61 provided above the mounting plate 48
and can be actuated by a lifting cylinder 62 provided below the

mounting plate 48.

The lifting cylinder 58 and the lifting cylinder 62 are
separately controllable in order to make the rollers 55 and the
pivot 60 vertically move at different times. This possibility
is used above all for transferring a rotating rack from the
conveyer system 49 to the bogie. Thereby, first the pivot 60 is
lifted for centering the rotating rack, and onlf then the ro-
tating rack is lifted away from the sets of rollers 50 of the
conveyer system 49 by the rollers 55 of the bogie. In a similar
manner as for the magazine station, the deposited rotating rack
is brought to the centering area by guide rails 63 arranged
along the conveyer of the conveyer system 49 at the rim of the
foot plate 55 and by a stopper 64 arranged at the end of the
conveyer. '

FIGS. 12 and 13 show, mostly in a diagrammic representa-
tion, a floor conveying truck as used in particular in automa-
ticly operated conveyer systems. The means for the remote con-
trol of such floor conveying trucks are known per se, and are
not explained here in detail. The whole understructure of the
vehicle, inclusive of the undercarriage, 1s marked by "e65%,
Bumpers 66 are arranged at both ends of the vehicle understruc-

ture 65 in a manner Kknown per se.

-----
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The superstructure of the vehicle comprises two pick-up
places for one rotating rack each, the foot plate 67 of which
is shown in dot~dash lines. Each pick-up place is in turn pro-
vided with a conveyver system 68 having a horizontal conveyor of
the kind described above. Here too, the conveyers have the same
level as that of the magazine station and of the transfer sta-
tion. Details of these conveyer devices may be taken from the
description referring to FIGS. 10 and 11. The pick-up places
are arranged in such a manner that the vehicle can be loaded
and unloaded from both sides. For this purpose, the guide rails
acting on the rim of the foot plate 67 extend over the whole
length of the conveyer and the whole width of the vehicle, re-
spectively. For fixing the rotating racks put down on the ve-
hicle during transport, the construction comprises, on the one
hand, pivots 70, arranged in the center of the pick~up places,
which are vertically movable in the same way as the pivots 60
in FIGS. 10 and 11, and, on the other hand, retaining shoulders
71 overgripping the foot plate 67. The pivots 60 are destined
for engaging the centering sleeve of the rotating rack put on
thereby securing the rotating rack against lateral displace-
ment, whereas the retaining shoulders 71 prevent the rotating
rack from tipping.

FIG. 14 diagrammicly represents, as an example, the lay-
out of a simple manufacturing plant, comprising a processing
device 75, a handling device 76, and a magazine 77, said maga-
zine 77 comprising an exchangeable rotating rack 2 of the con-

struction shown in FIGS. 1 to 9 bearing symbolically traced
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tools and workpieces 78, respectively. The handling device 76
comprises three controlled axles and a grip arm 79 which is
mounted in a longitudinally movable manner in a bearing part
80. The bearing part 80 is mounted on a carriage 81 and is ro-
tatable around the axis 82 which in turn is mounted on a sta-
tionary support 83 in a vertically movable manner. The various
phases of movement‘of the grip arm 79 durinq the exchange of
tools and workpieces, respectively, are traced in dot-dash
lines.

FIG. 14 clearly shows that the auxiliary devices take
only relatively limited spacé of the station, and that the
handling device 76 needs only limited moving spéce. This advan-
tage is due to the fact that even in a prolonged operation of
the manufacturing plant,sone.sole-magazine 77 of the kind de-
scribed above is sufficient, and that thus, for the exchange of
the objects to be handled, the action of the grip arm 79 is
1imited to this sole magazine 77.

FIG. 14 also shows a floor conveying truck 84, designed
e.g. as shown‘in FIGS. 12 and 13, which is moved, in a maﬁnér.
known per se, by means df an induction loop 85 along the course
of the latter near to the magazine station 77. In FIG. 14, the
truck 84 is in a first stop position in which its wvacant pick-
up place 86 is exactly opposite to the magazine station 77.
Thus, the rotating rack 2 to be exchanged can be transferred
from the magazine station 77 to the truck 84 with the aid of
the conveyer systems 87 and 88. The rotating rack 90 containing

the tools and workpieces 921, respectively, which are necessary
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for continuing the manufacturing, and destined for replacing

the rotating rack 2, is meanwhile waiting at the second pick-up
place 89. By advancing the truck 84, the occupied pick-up place
is aligned to the magazine station 77, for transferring the new
rotating rack 20 to the pick-up place of the magazine station
which now is vacant. In this manner, the exchange of the rotat-
ing racks 2 and 90 can be effected fully automated by means of
appropriate control systems.
FIG. 14 diagrammicly represents a manufacturing plant,
comprising
- a plurality of manufacturing cells 100, e.g. three cells,
comprising two processing devices 101 each; ﬁwo handling
devices 102 individually associated with the processing de-

vices 101; and a common magazine 103 for the objects to be

handled;:; and

~ a transfer station 104 comprising a plurality of pick-up

places 105, e.g. four places, and a buffer stock 106 having

a plurality of pick-up places 107 for the exchangeable ro-

tating racks.

Automaticly operated and guided floor conveying trucks
108, of the kind described above, having two pick-up places 109
each, serve for transporting the rotating racks between the
transfer station 104, the buffer stock 106 and the manufactur-
ing cells. However, floor conveying trucks comprising more than

two pick-up places may be used as well. In the present example,
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the lane defined by the induction loops 110 runs along the ma-
nufacturing cells 100. Thus, said manufacturing cells are com-—
municationwise directly linked to one another, and the rotating
racks with the tools and workpieces, respectively, stored
therein can be directly transmitted farther from one manufac-
turing cell to the next manufacturing cell, in accordance with
the required sequence. Of course, in other applications, the
manufacturing cells may by radially linked to the transfer sta-

tion 104 and the buffer stock 106, respectively.
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WE CLAIM:
1. A manufacturing plant comprising:

at least one manufacturing cell 1including a workplece
processing means and handling means assoclated with the

processing means and adapted to automatlically exchange tools

and/or workpieces on the processing means;
each manufacturing cell including magazine means located 1in
the reach of the handling means and for the workpieces to be

handled, the magazine means including a stationary part;

a plurality of rotating racks designed as transportable

constructional units exchangeably insertable in the stationary
part of the magazine means, each rotating rack having a rotating

support and a plurality of storing planes stacked on the rotating
support, one of the plurality of rotating rack being inserted 1n

the stationary part of the magazine means;

the stationary part of the magazine means comprising means

for rotating the rotating rack which 1s 1inserted 1in the

stationary part;

a transfer station separate from the manufacturing cell for

loading and unloading rotating racks;

transporting means for transporting rotating racks between
the transfer station and the stationary part of the magazilne

means,

the transfer station comprising a buffer stock Tfor
intermediately stocking rotating racks prepared for use 1n the

magazlne means;

each rotating rack comprising at a lower end of its rotating
support a foot plate forming a base member for transporting the

rotating rack in an upright position;

- Page 1 of Claims -
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the transporting means comprising at least one floor
conveylng truck, the floor conveyling truck and the transfer
station comprising pick-up places for one rotating rack each, the
pick-up places comprising holding means for transporting and for

handling the rotating racks 1n the transfer station;

the stationary part of the magazine means and each of the
pick-up places of the floor conveying truck and of the transfer
station comprise one conveyor system for transferring the
rotating racks from the magazine means to the floor conveying
truck and from the latter to the transfer station, each conveyor
system having a horizontal conveyor, the conveyors of all

conveyor systems being located on an even level; and

guide means mounted along the conveyor of each conveyor
system at the rim of the foot plate for longitudinally guiding
the rotating rack.
2 . A manufacturing plant comprising:

at least one manufacturing cell 1including a workpiliece
processing means and handling means associated with the
processing means and adapted to automatically exchange tools

and/or workpieces on the processing means;

each manufacturing cell including magazine means located 1in
the reach of the handling means and for the workpieces to be

handled, the magazine means including a statlonary part;

a plurality of rotating racks designed as transportable
constructional units exchangeably insertable in the stationary
part of the magazine means, each rotating rack having a rotating
support and a plurality of storing planes stacked on the rotating
support, one of the plurality of rotating rack being inserted 1n

the stationary part of the magazine means;

the stationary part of the magazine means comprlsing means

for rotating the rotating rack which 1s 1inserted 1in the

- Page 2 of Claims -
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stationary part;

a transfer station separate from the manufacturing cell and

for loading and unloading rotating racks;

transporting means for transporting rotating racks between

the transfer station and the stationary part of the magazine

means,

the transfer station comprising a buffer stock for
intermediately stocking rotating racks prepared for use 1n the

magazlne means;

each rotating rack comprising at a lower end of its rotating
support a foot plate forming a base member for transporting the

rotating rack in an upright position;

the transporting means comprising at least one floor
conveyving truck, the floor conveying truck and the transfer
station comprising pick-up places for one rotating rack each, the
pick-up places comprising holding means for transporting and for

handling the rotating racks in the transfer station;

the stationary part of the magazine means and each of the
pick-up places of the floor conveying truck and of the transfer
station comprise one conveyor system for transferring the
rotating racks from the magazine means to the floor conveyling
truck and from the latter to the transfer station, each conveyor
system having a horizontal conveyor, the conveyors of all

conveyor systems being located on an even level; and

the conveyor of the conveyor systems which are associated
with the magazine means and the transfer station comprises a
stopper for stopping the incoming rotating rack in the area of
action of the respective holding means.

3. A manufacturing plant comprising:

- Page 3 of Claims -
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2t least one manufacturing cell including a workpiece
processing means and handling means associated with the

processing means and adapted to automatically exchange tools

and/or workpieces on the processing means;

each manufacturing cell including magazine means located in

rhe reach of the handling means and for the workpieces to Dbe

handled, the magazine means including a astationary part;

a plurality of rotating racks designed as transportable

constructional units exchangeably insertable 1n the stationary

part of the magazine means, each rotating rack having a rotating
support and a plurality of storing planes stacked on the rotating
support, one of the plurality of rotating rack being inserted 1n

the stationary part of the magazine means;

the stationary part of the magazine means comprising means

for rotating the rotating rack which 1is inserted in the

stationary part, the means Ifor rotating the rotating rack

including first hydraulic means located at one end of the

rotating rack and second hydraulic means located at an opposite

end of the rotating rack, the first and second hydraulic means

cooperating with each other to enable the rotating rack to rotate

on the rotating support;

a transfer station separate from the manufacturing cell and

for loading and unloading rotating racks; and

transporting means for transporting rotating racks between

rhe transfer station and the stationary part of the magazine
means. ' '

4. A manufacturing plant according to claim 3, wherein the
rransfer station comprises a buffer stock for intermediately
stocking rotating racks prepared for use in the magazine means.

5. A manufacturing plant according to claim 3, wherein the

transporting means for the rotating racks comprises at least omne

- Page 4 of Claims -
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floor conveying truck.

o . A manufacturing plane according to claim 5, further
comprising another manufacturing cell and means for automatically
operating and guiding the at least one floor conveying truck on
lanes connecting the magazine means of the manufacturing cells
with one another and with the transfer station.

7. A manufacturing plant according to claim 4, whereilin the
transfer station comprises pick-up places and lanes between the
pick-up places of the transfer station and the buffer stock.

8 . A manufacturing plant according to claim 4, wherein each

rotating rack comprises at a lower end of i1ts rotating support

a foot plate forming a base member for transporting the rotating
rack in an upright position.

9. A manufacturing plant according to claim 8, wherein the
floor conveying truck and the transfer station comprise pick-up
places for one rotating rack each, the pick-up places comprising
holding means for transporting and for handling the rotating
racks 1in the transfer station.

10. A manufacturing plant according to claim 9, wherein the

floor conveying truck comprises at least two pick-up places for

one rotating rack each.

11. A manufacturing plant according to claim 9, whereln the
transfer station comprises at least one pick-up place for one
rotating rack.

12. A manufacturing plant according to claim 9, whereln the
stationary part of the magazine means and each of the pick-up

places of the floor conveying truck and of the transfer station

comprise one conveyor system each, for transferring the rotating
racks from the magazine means to the floor conveying truck and
from the latter to the transfer station, each conveyor system
having a horizontal conveyor, the conveyers of all conveyor
systems being located on an even level.

13. A manufacturing plant according to claim 12, whereiln the
conveyor systems include roller conveyors comprising Jjointly
driven rollers.

14. A manufacturing plant comprising:

- Page 5 of Claims -
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at least one manufacturing cell 1ncludling a workpilece
processing means and handling means assoclated with the

processing means and adapted to automatically exchange tools

and/or workpieces on the processing means;

each manufacturing cell including magazine means located 1n
the reach of the handling means and for the workpieces to be

handled, the magazine means including a stationary part;

a plurality or rotating racks designed as transportable
constructional units exchangeably insertable in the stationary
part of the magazine means, each rotating rack having a rotating

support and a plurality of storing planes stacked on the rotating
support, one of the plurality of rotating rack being inserted 1in

the stationary part of the magazine means;

the stationary part of the magazine means comprising means
for rotating the rotating rack which 1s 1nserted 1n the

statlonary part;

a transfer station separate from the manufacturing cell and

for loading and unloading rotating racks;

transporting means for transporting rotating racks between
the transfer station and the stationary part of the magaziline

mearns,

the transfer station comprising a buffer stock for

intermediately stocking rotating racks prepared for use 1n the

magazlilne means;

each rotating rack comprising at a lower end of 1ts rotating
support a foot plate forming a base member for transporting the

rotating rack in an upright position;

the transporting means comprising at least one floor

- Page © of Claims -
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conveylng truck, the floor conveying truck and the transfer
station comprising pick-up places for one rotating rack each, the
pick-up places comprising holding means for transporting and for

handling the rotating racks in the transfer station;

the stationary part of the magazine means and each of the
pick-up places of the floor conveying truck and of the transfer
station comprise one conveyor system for transferring the
rotating racks from the magazine means to the floor conveying
truck and from the latter to the transfer station, each conveyor
system having a horizontal conveyor, the conveyors of all

conveyor systems being located on an even level; and

each pick-up place of the transfer station comprising a
bogie and a lifting device for transferring a rotating rack
between the conveyor system and the bogile.

15. A manufacturing plant according to claim 14, wherein the
rotating rack inserted in the stationary part of the magazine
means 1s freely rotatable when placed with 1ts foot plate on the
bogile.

16. A manufacturing plant according to claim 14, whereln the
bogie comprises a set of rollers arranged 1n a clrcle, and a
pivot adapted to engage a centering sleeve on the foot plate of
the rotating rack, the set of rollers and the pivot beilng
individually movable in vertical direction by means of a lifting
device.

17. A manufacturing plant comprising:

at least one manufacturing cell 1ncluding a workplece
processing means and handling means assoclated with the
processing means and adapted to automatically exchange tTools

and/or workpieces on the processing means;

each manufacturing cell including magazine means located 1in
the reach of the handling means and for the workpleces to be

handled, the magazine means including a stationary part;

- Page 7 of Claims -
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a plurality of rotating racks designed as transportable
constructional units exchangeably insertable 1n the stationary
part of the magazine means, each rotating rack having a rotating
support and a plurality of storing planes stacked on the rotating

support, one of the plurality of rotating rack being inserted 1in

the stationary part of the magazine means;

the stationary part of the magazline means comprilisling means

for rotating the rotating rack which 1s 1nserted 1n the

stationary part;

a transfer station separate from the manufacturing cell and

for loading and unloading rotating racks;

transporting means for transporting rotating racks between
the transfer station and the stationary part of the magazine

means,

the transfer station comprising a buffer stock for
intermediately stocking rotating racks prepared for use 1n the

magazline means;

each rotating rack comprising at a lower end of its rotating
support a foot plate forming a base member for transporting the

rotating rack in an upright position;

the transporting means comprising at least one floor
conveying truck, the floor conveying truck and the transfer
station comprising pick-up places for one rotating rack each, the
pick~up places comprising holding means for transporting and for

handling the rotating racks 1in the transfer station;

the stationary part of the magazine means and each of the

pick-up places of the floor conveying truck and of the transfer
station comprise one conveyor system for transferring the

rotating racks from the magazine means to the floor conveying

- Page 8 of Claims -
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truck and from the latter to the transfer station, each conveyor

system having a horizontal conveyor, the conveyors of all

conveyor systems beling located on an even level; and

retaining shoulders arranged along the conveyor of the
conveyor system assoclated with the floor conveying truck, the

retaining shoulders overlapping the foot plate of the rotating
rack.
18. A manufacturing plant comprising:

at least one manufacturing cell 1ncluding a workpilece
processing means and handling means assoclated with the
processing means and adapted to automatically exchange tools

and/or workpieces on the processing means;

each manufacturing cell including magazine means located 1in
the reach of the handling means and for the workpieces to be

handled, the magazine means including a stationary part;

a plurality of rotating racks designed as transportable
constructional units exchangeably insertable 1n the stationary
part of the magazine means, each rotating rack having a rotating

support and a plurality of storing planes stacked on the rotating

support, one of the plurality of rotating rack being inserted 1n

the stationary part of the magazine means;

the stationary part of the magazine means comprising means
for rotating the rotating rack which 1s 1inserted 1n the

stationary part;

a transfer station separate from the manufacturing cell for

loading and unloading rotating racks;

transporting means for transporting rotating racks between

the transfer station and the stationary part of the magazine

means; and

- Page 9 of Claims -
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the stationary part of the magazine means comprilises a stand
provided wlth disengageable clutch means for bearing and driving
the rotating rack.
19. A manufacturing plant according to claim 18, wherein the
disengageable clutch means cooperates wilith both ends of the
rotating support of the rotating rack.
20. A manufacturing plant according to claim 19, wherein:

the rotating support of the rotating rack 1s provided at 1its
lower end with a foot plate having a centering sleeve which 1s

downwardly open, and at its upper end with a centering cone;

the lower part of the stand comprises a driven rotating
stool bearing the rotating rack, the rotating stool belng
provided with an upwardly extending centering pin engaging into

the centering sleeve of the foot plate;

the upper part of the stand comprises a shaft end provided

with a downwardly open, freely rotatable conic center hole for

taking up the centering cone of the rotating support; and

the rotating stool together with a turnable drive unit for
rotating the same are mounted on an elevating platform, the
elevating platform pushing the rotating rack upwardly, 1n order
to interlockingly position and hold the rotating support of the
rotating rack between the rotating stool and the shaft end, and
to frictionally connect the foot plate with the rotating stool.
21. A manufacturing plant according to claim 20, whereiln:

the rotating rack can be lowered from its operation position

to a point where its foot plate touches the conveyor; and

the clutch means upon disengagement from the rotating rack
releases the latter in the conveying direction.
22. A manufacturing plant according to claim 21, whereiln:

the elevating platform can be lowered from its operation
position to a point where the centering pin on the rotating stool

disengages the centering sleeve on the lower end of the rotating

- Page 10 of Claims -
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support after the rotating rack was put down onto the conveyor

system; and

the shaft end can upwardly be drawn-off for disengaging the
centering cone on the upper end of the rotating support form of
the conic center hole on the shaft end, thereby allowing that the
disengagement of the rotating rack from the disengageable clutch
means must be effected 1n two phases, whereby (i) in the first
prhase the rotating rack 1is moved down onto the conveyer system
while the upper clutch means 1s still engaged and the lower
clutch means 1s disengaged, and (1i1) 1n the second phase the

upper clutch means 1s disengaged from the rotating rack.

Barrigar & Moss

81 Metcalfe St., 7th Floor
Ottawa, Ontario

K1P 6K

Agents for the Applicant

- Page 11 of Claims -
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