MANUFACTURI NG PLANT TECHNI CAL FIELD This invention relates to a  geraa g
manuf act uri-ng plant c¢onpris- ing at |east one nmanufacturing cell, which
manufacturing cell conprises at |east one processing device, a handling
deyi ce associated:with the processing e&etiee in order to automatically
exchange tool s’ and/or wor kpi eces on the processing device, and a nagazi ne
for t'‘he objects t'o be handl ed” arrangedin the .reach” QT‘Fﬁe!handllng devi ce,
t he magazi ne being provi ded m«)h a ro-. tatln@mnach“hawlag plurality of
storing pl anes nounted upon anpther on a: suppart. BACKGBCUND OF THE

| NVENTI ON Manuf act'uring plants of this kind are di scl'osed e.g. in the
publ i cati ons EP-Al -0, 132,599 ‘and EP- A2-0, 297, Q34 The rragaL zi nes nenti oned
therein are al so known under ﬂﬁe de5|gnat|on P !

MANUFACTURING PLANT

TECHNICAL FIELD

| This invention relates to 2 manufacturing plant compris-~
'ing at least one manufécﬁuring cell, which manufacturing cell.
comprises at least one'pr&cessiﬁé device} a handling device
associated with the proéésSing device in order to automatically
exchange téols.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 being provided with a ro-
_tatirg rack having a plurality of 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-A1-0,132,5§9 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 foﬁ 2

prolonged period of time, it may be necessary tc place at dis-



"mdl ti-level revolving storage machines". If a manufacturing plant is run
non-attended and for a prolonged period of tine, it my be necessary to

pl ace at dis- -2- posal. a considerable nunber of workpieces and tools,
especially if the machining processes are quickly changing. This-nmeans that
rel atively | arge magazi ne spaces and handling devices co- vering w de areas
are necessary. In this case, according=t® the status of the art, for
operating one or nore processing devic- es, often a plurality of

multi-Ilevel revolving storage machi nes and, e.g., a portal robot are
necessary, such as e.g. described in the publication "Mglichkeiten und
Trends beiposa:. autcomtiderable 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 tha art, for operating one or more processing devic-
es, often a plufality of multi-level revolving storage machines
and, e.g., a portal robot are necessary, such as e.g. described
in the publication "MSglichkeiten und Trends beli der automati-
scher: Werkstilckhandhabung mit Industriercbotern® ["Possibili-.
‘ties and trends in the automatic workpiece handling by indus~-
trial robots"], published in "geitschrift fir industrielle Fer-
tigung" 1986, No. 10, 76-(Springer-Verlag). It is known from
experience tha£ 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 respgctive positions is-loﬁg.

OBJECTS OF THE INVENTION

It is 2 primary object cf 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 pfesent invention will become evi-

dent from the following'specification.



schen Werkstuckhandhabung mt |ndustrierobotern” ["Possibili- ties and
trends in the automati c workpiece handling by indus- trial robots"],
published in "Zeitschrift fur industrille Fer- tigung" 1986, . No. 10, 76
(Springer-Verlag). It is known from experience that in this case the
materi al expenditure and the space requi gegent are inportant. Furthernore,
due to the large- ness of the magazine spaces, the interruption tine for
restock- ing the magazines at their respective positions is |ong. OBJECTS
OF THE INVENTION It is a primary object of the present invention to pro-

tboverent | oncd ai saqvant ages. SRR SRR TARRLBRL 017 L 7o b
present invention will becone evi- dent fromthe follow ng specification.
To meet this and other objects, the present invention

provides a manufacturing plant comprising at least one manufac-
turing cell, each of them comprising at least one processing
device. Further, there is provided a handling device associated
with the processing deviée in order to automatically exchange
tools and/or workpleces on the processing device. A magazine
for the objects to be handled is arranged in the reach of said
‘the clevice. The magazxne is provided with a rotating rack hav-
ing & plurality of storing planes mounted upon another on a
support. -

‘The manufacturing plant includes a plurality of rotating -
racks which are designed as transportable constructional units
exchangeably insertable in a stationary part of the magazine.
Thé statiohary part comprises means for rotating said rotating
racks, Further, there are provided a transfer station~separated'
forn the manufacturing cell for loading and unloading the ro-
tating racks and transporting means for transporting the rotat-
ing racks form the transfer station to the magaéine station,
and vice versa. | |

In this way, it is possible to provide just a small stor-
age capacity at the magazine station, and to use a simplier
handling device for serving the processing device. Moreover,
the access time to the magazine'is reduced. The exchangeable
rotating rack can pericdically, or according to the require-

ments, be replaced by a rotating rack having new workpieces énd
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SUVWARY COF THE | NVENTION To neet this and other objects, the present

I nvention provides a manufacturing plant conprising at | east one manufac-
turing cell, each of themconprising at |east one processing device.
Fucther, there is provided a handling device associated with the processing
device in order to automatically exchange tool s and/or workpieces on the
processi ng device. A magazine for the deeCts to be handled is arranged in
the reach of the said device. The nagazine is provided with a rotating rack
hav- ing a plurality of storing planes nounted upon another on a support.
The manufacturing plant includes a plurality of rotating racks which are

desi gned atdolanspespabtivaDystdnd W lschBby8d and recharged outside ’

the nagazine 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 éan be operationally
linked by leading the lane of the tranqufting means past all
wanufacturing 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 ﬁraﬁéfer station cémprises 2 buffer stock
for intermediately stocﬁing-rotating racks prepared for use in
the magaziné sﬁations.

Preferably, the transporting means for the rotating racks
are constituted by at least one floor conveying truck. In par-
ticular, the rloof conveying truck may bé automatically operat-
ed and guided on lanes which connect the magazine stations of
the manufacturing cells with one another and with the transfer
station. Such lanes may also ke located betwaen the pick-up
places of the transfer.station and the buffer stock.

Preferably, the rotating racks are provided at the iower
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-
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exchangeably insertable in a stationary part of the nagazine. The
stationary part conprises nmeans for rotating said rotating racks. Further,
there are provided a transfer station separated fromthe manufacturing cel
for |loading and unloading the ro- tating racks and transporting neans for
transporting the rotat- ing racks from.tge~-transfer station to the nmagazi ne
station, and vice versa. In this way, it is possible to provide just a
smal | stor- age capacity at the nagazine station, and to use a sinplier
handl i ng device for serving the processing device. Mreover, the access

time to t hg.(}ga.g@ﬂf& i gh%g?;gsghczneeggggaw&ab'@om@%gfeenqtr gagseaewo

peri odi cal accor € req ment s | ace rotating
rack having; sew Wk ¥or?Bile 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
fbrm the magazine station to the floor conveying truck, and
vice versa, and to automate this transfer, if desired, the sta-
tionary part cf the magazine and each of the pick-up places of
‘the floor conveying truck and of the transfer statzon may com-
'prise one conveyer systém'gach, ﬁaving a horizontal conveyer,
the conveyers of éll convéyer systems being located on the same
level. The conéeyerﬁsystems may e.g. be roller conveyers com-
prising jointly driven rollers.

Eéch pick-up place of the transfer station preferably
comprisés a bogie and .2 lifting device for transferriﬁg 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 1t can simply and comfortably be loaded and unlcaded.:

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

Furthermore, the respective conveyer systems preferably

comprise auxiliary means for ensuring that the rotating racks
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-4- tools, respectively, and be discharged and recharged outside the
magazi ne station. The exchange can take place without in- terruption of the
manuf acturi ng process. In a manufacturing plant having a plurality of
manufac- turing cells, the manufacturing cells can be operationally Iinked
by | eading the | ane of the transporting neans past all manufacturing cells,
and by forwarding the nagazi nes | oaded"wht i t he objects to be handled from
manuf acturing cell to manu- facturing cell by nmeans of the transporting
means. Preferably, the transfer station conprises a buffer stock for
internediately stocking rotating racks prepared for use in the magazine
stations. Rreafchr ablypathbainamgapedtiyedyantheé otesired @omiitignsacfius,

e.g., guide means are mounted along the conveyer of each con-
veye:r system at the circumfersnce of the foot plate for longi-
tudinally guiding the rotating rack. Furthermore, the conveyer
of the conveyer systems which aﬁe associated with the magazine
station and the transfer staticn may comprise a stopper for
stopping the incoming rotating.rack in the area of action of
the respéctive holding means.

Finaily, retaining shoulders may be provided along the _
'con#ayer of the conveyer system assoclated with thé floor con-
veying truck, said retéin;hg shoulders 6§erlapping the foot
piates of the rotating rack, in order to prevent the rotating
rack from tipping.

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

In a préferred 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 uppér end with a centering cone. The lower
part of the stand comprises a driven-rotating stool bearing the
rotating rack, the rotatinglstool being provided with an up-
wardly extending centering pin engaging the centering sleeve of
the faot plate. The upper part of the stand comprises a shaft

end provided with a downwardly open, freely rotatable conic



are constituted by at |east one floor conveying truck. In par- ticular, the

fl oor conveying truck may be automatically operat-

whi ch connect the magazi ne stations of the manufacturing cells with one

anot her

and with the transfer station. Such | anes may al so be | ocated

bet ween the pick-up places of the transfer station and the buffer stock.
Preferably, the rotating racks are proviuedd=at the |ower end of their

rotating support with a foot plate form ng 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, whereleente hotk- gprptakéngcupptlicicentbelidgngoneass tRe FowdtsiRy ting .

and for

handling the rotating racks in the trans-

supp<rt. The rotating stool, together with a turnable drive
unit for rotating the same, are mounted on a elevating platform
forcing the rotating rack upwardly, in crder 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 rotatin§ 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 1?tter.in the cénveying direction.
The means for transferring the rotating rack from its
operating posiiion 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 thé céntering
sleeve on the end of the rotating support 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-
ment of the rotating rack from the disengageable clutch means
be effected in two phases, i.e. in the first phase the rbtatiﬁg
rack is placed onto the conveyer system, while the upper clutch

means are still engaged and the lower clutch means are disen-

gaged, and in the seccnd phase the upper clutch means are dis-

engaged from the rotating rack.
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for station. The floor conveying truck conprises at |east two pick-up

pl aces for one rotating rack each, so that there are at |east one pick-up
pl ace for one rotating rack used .in a naga- zine, and a vacant pick-up

pl ace for taking up of a rotating rack to be replaced. In order to
facilitate the transfer of the rotating racks fromfromthe magazi ne
station to the floor conveying truck, amdl «vice versa, and to automate this
transfer, if desired, the sta- tiona.ry part of the nagazine and each of

t he 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 conveyergp@gst gEBcREPIEON R yrRAWINGSane | evel . The
conveyer systems nmay e.g. be roller conveyers com

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

invertion comprising an exchangeable rotating rack;
FIG. 2 is a sids elevation of the magazine of FIG. 1:;
FIG. 3 is a horizoﬁfal projeétion of the mégazine of FIG.
FIG. 4 is a side elevation of the exchangeable rotating
rack designed as a separafe constructional_unit:
FIG. 5 is a front view of the magazine of FIG. 1 showing
the conveyer system in a lowered position and the rotating rack

disengagad 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 te FIG. 6, but show-

ing the clutch means .in disengaged position;



prising jointly driven rollers. Each pick-up place of the transfer station
preferably conprises a bogie and a lifting device for transferring a ro-
tating rack fromthe conveyer systemto the bogie, and vice versa. The
copstruction may be such that the rotating rack is freely rotatable when
placed with its foot plate on the bogie, so that it can sinply and
confortably be Toaded and unl oaded. For Bhies purpose, the bogi e nmay
conprise 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 said pivot being individually novable in vertical direction by

means of @ lllliPl Aoyl £2 o HULORIIY Y1eie1heaPEfiee SOMEY Ye TRL O

preferably conpri’se ry mean efdsuri ng i the rotating racks
uppelrr 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 each;

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

of FIG. 12;

FIG. 14 is a diagrammic representation of a nanufacturing
cell comprising a processing device, a magazine station, and a

handling devica, 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, a2 tranfer station and a buffer

stock.
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reach and mai ntain, respectively, the desired positions. Thus, e.g., guide
means are nounted al ong the conveyer of each con- veyer systemat the '
circunference of the foot plate for longi- tudinally guiding the rotating
rack. Furthernore, the conveyer of the <@weyer systens which are
associated wth the magazi ne station and the transfer station nmay conprise
a stopper for. stopping the incomng rotating rack in the area of action of
the respective holding nmeans. Finally, retaining shoulders nmay be provi ded
al ong the conveyer of t S eﬁhﬁféﬁﬁi e floor con-
veying truck, said retaining shouldgrshover appi ng the foot plates of the
rotating rack, in order to prevent the rotating rack fromti pping.

Now, as an example, a preferred embodiment of the present
invertion will be described in more detail with réference 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'revolviné operation of said rotating rack 2. The
individual parts of this/;tand 1 will be described more in de-
tail below, according toc requirements.

As shown in FIG. 4, the rotating.rack, generally marked
by "2", comprises, in a manner known per se, a rotating support
3 sup@brting a nunber of bearers i for the objects to be handl-~
ed (workpieces and/or tools). Said bearers 4 are shaped as cir-
cular plates, and are mounteé aﬁ equal distances on several
levels on said rotating support 5. For this purpose, each of
the bearers 4 is provided with a hub 5 which is fixed (in a
manneir 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 clrcumference a number of storage places &, e.g. eight
places. These storage places 6 are all of the same construction
and.mny e.g. comprise 2 radial incision-7 and an axial recess 8

- for correéﬁly positioning the objects to be handled.

At its lower end, the rotating support 3 of the rotating



In.a practical enbodi ment of the nmagazine, its stationary part conprises a
stand provided with di sengageable clutch neans for bearing and driving the
rotating rack. Preferably, the dis- engageable clutch nmeans cooperate with
both ends of the rotat- ing support of the rotating rack. In a preferred
enbodi nent of the magazine, the rotating support of the rotating rack is
provided at its lower end with a foot phite havi ng a centering sl eeve which

i s downwardly open, and at its upper &n@*with a.centering cone. The |ower

part-of the stand conprises 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 theack ahdsyrpvided withartITesl BHaRA G ¥BiFRNRAY dBdntdred yEpen,

freely rotatable cqgnic
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
largar diameter than the bearers 4, and is §rovided near its
circumference with a number of locking holes 11, e.g. eight
locking holés, for positioning the rotating rack 2 in variocus
angular positions. The hub 10 situated at the lower end of the
rotating sﬁpport 3 also forms an upwardly,open_centering sleeve
12. At ité upper end, the rotating support 3 compriées a cen-
“tering cone 13. '

Clutch m@ans are nogﬁted oﬁ the sténd 1 for bearing and

operating the rotating rack 2. The clutch means cooperate with

- the ends of'thé rotating suppoft 5 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 shéwn in FIGS. 1 and 2. '

Details of this rotating stool 14 are shown in FIGS. 6
and 7. For frictionally connécting the rotating rack 2 and the
rotating stool 14, the latter is provided with a friction lin-
ing is. Th§ 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 engageé a pinion 13
of an electric driving notor 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 cantering pin 21 which

engages the centering sleeve 12 on the foot piate 9 of the in-



-7-. center hole for taking up the centering cone of the rotating support.
The rotating stool, together with a turnable drive unit for rotating the
sane, are nounted on a elevating platformforcing the rotating rack
upwardly, in 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 wi fl® the rotating stool. Preferably,
the rotating rack can be lowered fromits operation position to a point
where its foot plate touches the conveyer and the clutch neans, upon

di sengagenent fromthe ro- tating rack, release the latter in the conveyi ng
direction. déetadarstdtding raekf er (Frg. troe et vagkingkehLongéts 22 are

provided for vertically adjusting the elevating platform 17.
The working cylinders 22 are actuatea by a pressurized fluid.
Their piston reods 23 are connecﬁed 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 tﬁe center-
ing cone 13 of the rotating support 3 of the rotating rack 2.
The shaft end 26 is bearéa by a ériving block 28 which in turn
is supported b} 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 diagfaﬁmicly represented, a working cyiinder 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 cylinderlzz, in an upper
end position (FIGS. 1, 2 and 6), and the pressurized working
cylinder 28 pusheé 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 stodl 14 engages
the centering sleeve 12 at the IOWér end of the rotating sup~
port'z, and-the centering cone 13 at the upper end of the ro-

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



operating position to the conveyer systemmay e.g. be con- structed in such
a way that the elevating platform can be lowered fromits operation
position to a point where the cen- tering pin on the rotating stool

di sengages fromthe centering sleeve on the end of the rotating support
after the rotating rack was placed onto _the conveyer system and that the
shaft end can upwardly be drawn-off for |sengag|ng the centering cone on

t he upper end of the rotating support fromthe conic center hole on the
shaft end. This allows that the di sengage- nent of the rotating rack from

t he di sengageabl e clutch means be effected in two phases, . In the first
phase the epda2éngs éi»i‘klﬂ anneTad thst §°Fh%ifl§)rﬁ}mrts§sf-én’i-nw1%c]f#fé9npper

clutch means are_ sfill ed and the | ower clutch ans are d
gaged, . anaY|H°¥hﬁ4%R§§) %b peEveppeth ?HFR?Q?H%Ean§°8ielﬁl§F ged

fromthe rgﬁg L”Ené?§¥, and the foot plate 14 is frictionally connected

with the rotating stool 14.
| A Qertically movable locking pin 34 cooperating with the
locking holes 11 of the foot plate 9 is provided, in a manner
known per se, for t;x;ng the rotating rack 2 in those angular
pos;tlons whxch 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 cyl;nder 36, mounted on ﬁhe stand
1, by means of an intermediate supporting arm 35 (FIG. 1). Fur-
therzore, an electronic é%orage device 37 is mounted at the rim
of the foot pléte 9. This electronic storage device 37 contains
. information tor.identifying the 1;5erted'rotating rack which
_information can be read by a reading device 38 mounted on the -
stand 1 (FIG. 2) o _

For exchanging the rotating rack 2, the stationary part
of the magazine comprises a éonveyer system 3% having a hori-
zontal conveyer onto which the rotating rack 2 can be lowered.
This conveyer systeﬁ 39 is a roller conveyer mounted on the
nounting plate 24. The rollers of the roller conveyer are bear-
ed in plane-parallel supporting plates 41 and are drivén by
means of chains 42 by-a common driving moter (not shown). Guide

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

stoppar 45 is mounted on the same frame part 44 (FIGS. 2 and



BRI.EF DESCRI PTI ON OF THE DRAWNGS I n the follow ng, an enbodi nent of the
manuf acturing plant and of its elenents will be further described, with re-
ference to the acconpanying drawings, in which: FIG 1 is a front view of a
magazi ne according to the invention conprising an exchangeabl e rotating
rack; FIG 2 is a side elevation of the magazine of FIG 1; FIG 3 is a
hori zontal projection of the nmagazine ofi&I-G FIG 4 is a S|de el evati on of
t he exchangeabl e rotating rack designed as a separate constructional unit;
FIG 5 is a front view of the magazine of FIG 1 show ng the conveyer
systemin a |lowered position and the rotating rack

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. |

Renroval of a rbtating_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. élaced onto the conveyer system 39. For this pur~
pose, the eleﬁ;ting platfo?m.17 éan be léwered from its opera-
tion position to a point“@here the centering pin 21 on-the ro-
-tating stool 1; disengages from the centering sleeve 12 on the
lower end of the rotating support 3 after the foot plate 9 was
put onto the rollers 40. Thereby, the working gylinder 28 re-
mains preéssurized, thus maintaining the guiding effect at the
upper end of the rotating support 3 during the downward move-
ment. Thereafter, the shaft énd 26 is upwardly drawn-off by
countarprassurizing the working cylinder 28 for disengaging the
centering cone 13 at the upper end of the rotating support 3
from ‘che 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 firom 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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di sengaged. fromthe clutch neans; FIG 6 is a sectional view, in a |arger
scale, of the lower clutch neans in working order; FIG 7 is a sectional
vi ew anal ogous to FIG 6, but show ing the clutch nmeans in disengaged
posi tion; FIG 8 is a sectional view, in a |arger scale, of the upper
clutch means in working order; FIG 9 is a sectional view anal ogous to FIG
8, but show ing the clutch nmeans in di sengaged position; FIG 10 is a
front view of a pick-up place at the tTakd-“fer station; FIG 11 is a
hori zontal projection of the pick-up place

The construction of the piék-up place of the transfer
station shown in FIGS. 10 and 11 again uses a stand 46 consist-
ing €.g. of rectangular tubes and having a square horizontal
projection. The haight of this stand 46 approximately corre-
sponds to the lower part of the magazine stand 1 which is li-
mited by the frame.pﬁit 44 (FIG. 1). A mounting plate 48 is
suppcrted by the middle frame part 47 of said stand 48. saiad
mounting plate 48 supports a cénveyer 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 conveyer system 39 of the magaziné, and its horizontal con-
veyer has the sane levelf;s that of the conveyer system 3. In
the present application, the driving mechanism of the conveyer
system 49 is also shown. It comprises a driving motor 51 moﬁnt;
ed 6n a lower frame part 52 of the stand 46, and drives a conm-
mon primary shaft 54 of the two set of rollers 50 by means of a
chain drive 53.

The pick-up place of tﬁe transfer station, és shown, also
comprises a bogie and a lifting device for transferring a ro-
tating :ack 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 6: four rollers 55 arranged in a
circle which support the foot plate 56 (shown in dot-dash 1li-
nes) of the bogie. Each roller 55 is freely rotatably beared in
a bearing biock 57. Two lifting cylinders 58 supported by the
moﬁnting plate 48 act upon said bearing biock 57. They are ac-

tuated together for lifting the rollers 55 froa the conveying



of FIG 10; FIG 12 is a horizontal projection of a floor conveying truck
haV|ng two pick-up places for one rotating rack each; FIG 13 is a side
el evation of the floor conveying truck of FIG 12; FIG 14 is a diagrammc
representation of a manufacturing cell conprising a processing device, a
magazi ne station, and a handling device, as well as of a floor conveying
truck ; and FIG 15 is a diagramm c representati on of a manufacturing
pl ant conprising a plurality of manufacturing cells, a plurali- ty of floor
conveying trucks, a transfer station and a buffer stock.
plane and to lower them to the conveying plane, respectively.
The kogie 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 pos#ibility"
‘is used above all for transferring a rotating rack from the

- conveyer system 49 to the]ﬁogie.-Thercby; first the pivot 60 is
l1ifted for centering the’%otating rack, and only then the ro-
tating rack i;.litted awvay from the sets of rollers 50 of the
conveyer system 45 by the rollers 55 of the bogie. In a similar
manner as for the magazine station, the deposited rotating rack
is brbugﬁt to the centering area Ey Quide ralls 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 diag#ammic representa-l
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, is marked by %es",
Bumpers 66 are arranged at both ends of the vehicle understruc-

ture 65 in a manner known per se.
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DESCRI PTI ON OF A PREFERRED EMBODI MENT Now, as an exanple, a preferred
enbodi nent of the present invention will be described in nore detail *with
reference to the drawi ngs. The nagazi ne, which is shown as an exanpl e,
copprises a stand 1 consisting of rectangul ar tubes and having a square
hori zontal projection. This stand 1 is of a height correspond- ing to the
rotating rack 2, which is separately sh@wn.in FIG 4, and conprises the
stationary part of the nagazine including the means for revol ving operation
of said rotating rack 2. The individual parts of this stand 1 will be
described nore in de- tail bel ow, according to requirenents. As shown in

nown per se. o T8 AR <eAoRFS a0k FRe Fehiile SmpERiBE FESimidkhror the
objects t oL A¥llyr one rotating rack each, the foot plate 67 of which
is shown in dot-dash lines. Bach pick-up place is in turn pro-.
vided with 2 conveyer system 68 having a horizontal conveyor of
the kind described abovae. Here too, tha conveyers have the same
level as that of the magazine station and of the transfer sta-
tion. Details of thesa conveyer devices may be taken from the
description referring to FI&S. 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
lengtih of the conveyer aﬂé the whole width of the vehicle, re--
spectively. Fof 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 bivots 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 <rom tipping. B
FIG. 14 diagrammicly represents, as an example, the lay-
. out ol a simple manﬁfecturing 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 § bearing symbolically traced
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ed. (wor kpi eces and/or tools). Said bearers 4 are shaped as cir- cul ar
pl ates, and are nounted at equal distances on several |evels 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 nmeans of pins. As shown in FIG 3, each bearer
4 conprises at its circunference a nunberg of storage places 6, e.g.- eight
pl aces. These storage places 6 are all of the same construction and may
e.g. conprise a radial incision 7 and an axial recess 8 for correctly
positioning the objects to be handled. At its |Iower end, the rotating
support 3 of the rotating rack 2 is provided with a foot plate 9 which
may be fixetioeks and workpieces 78, respectively. The handling device 78
comprises three controllaed 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-
tatakle around the axis 82 which in turn is mounted on a sta-
tionary support 83 in 2 vertically movable manner. The various
phases of ﬁovement of the grip arm 79 during the exchange of
tools and workpleces, respectively, are traced in dot-dash
lines. |
FIG. 14 clearly shows that the auxiliary devices take
only relatively limited space of the station, and that the
handling device 76 needs oﬁiy limited moving space. This advan-
tage is due to the fact that even in a prolonged cperation of
the manufacturing plant, one sole magazine 77 of the kind de-
scribed above is sufficient, and that thus, for the exchange of
the ojects to be hﬁnﬁled, the action of the grip arm 79 is
limited to this sole magazine 77.
FIG. 14 also shows a floor conveying truck 84, designed
.9, as shown in FIGS. 12 and 13, which is moved, in a manner
known per se, by means of 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 vacant 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 91, respectively, which are necessary



the rotating support 3 by neans of a hub 10, in a manner sim- lar to that
of the bearers 4. The foot plate 9 has a sonewhat |arger dianeter than the
bearers 4, and is provided near its circunference with a nunmber of | ocking
holes 11, e.g. eight |locking holes, for positioning the rotating rack 2 in
various angul ar positions. The hub 10 situated at the |lower end of the
rotating support 3 also forms an upwardld® open centering sleeve 12. At its
upper end, the rotating support 3 conprises a cen- tering cone 13. Cutch
means are nounted on the stand 1 for bearing and operating the rotating
rack 2. The clutch nmeans cooperate with the ends of the rotating support 3
whi ch are ggpsteneiding €los Giderhaduring, Thrd| Qusriped tfaf ddrdactiand 1

conprises a ro- tating stool 14 which bears the rotating rack 2 inits
opera- tiogak posatimg,rask shpws imeanwBGilalvadtifly at the sscond pick-up
place 89%. By advancing the truck 84, the occupied pick-up place
is aligned to the magazine station 77, for transferrirg the new
rotating rack 90 to the pick-ur place of the ragazine 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 systens.
FIG. 14 diagrammicly represents a manufacturing plant,
‘comprising |
- a plurality of manufactgring cells 106, e.qg. three cells,
comprising two processing devices 101 each; two handling
devices 1cz.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
piacas 105, e.¢. four places, and a buffer stock 106 having
a plurality of pick-up places 107 for the exchangeable ro-

tat:ing racks.

Automaticly operated and guided floar conveying trucks
108, of the kind described above, having twe pick-up places 10
each, serve for transperting the rotating racks between the
transtfer station 104, the buffer stock 10§ and the manufactuxz-
ing cells. However, floor conveying trucks conpri#ing more than

two pick~tp places may be used 2s well. In the present example,
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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
| atter is provided with a friction lin- ing 15. The rotating stoel 14 is
mounted on a shaft 16, these two el enents being rotatably nounted on an
el evating platform17 in the manner shown. The rotating stool 14 is
provided at its circunference with a toothing 18 which engages a pinion 19
of an electric driving motor 20 rmount €t &h the elevating plat- form17 for
operating the rotating stool 14. The upper end of the shaft 16 forns an
upwar dly extendi ng centering pin 21 which engages the centering sleeve 12
on the foot plate 9 of the in- - 12 -

the lane defined by the induction loops 110 runs along the ma-

nufacturing cells 104. Thus, said manutacturing cells are conm-
municationwise directly linked Lo ‘one another, and the rotating
rac_ks with the tocols and workpieces, raspectively, st tored
thaerain can be directly tzransmitted farther from one manufac-
turing cell to the next manufacturing ceil,.in accordance with
the required sequence. 0f course, in other applications, the
manufiacturing cells may by radially linked to the transfer sta-

tion 104 and the buffer stock 106, respectivaly.

T
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serted rotating rack 2 (FIG 1). Four working cylinders 22 are provided for
vertically adjusting the elevating platform17. The working cylinders 22
are actuated by a pressurized fluid. Their piston rods 23 are connected to
the elevating platform17. The working cylinders 22 are nounted to the
underside of a nounting plate 24 which in turn |s|mm1:ﬂ l“"mmmn pper
frame part 25 of the stand 1. As shown_ip FIG 1, means
consist of a rotatable and vertically diSpl aceabl e *shdft“en 2% conpri sing
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 nounted to an upper frame part 25 of ‘the stand 1 by neans of

supporting plate : ip.detail in FIGS. 8 and 9, the driving
b| ock 28 iS, Mg IQ‘SCEQ% PS. . .

1. A manufacturing plant comprising:
- at least one manufacturing cell, each of them comprising:
- at least one workpiece processing means;

- a handling means associated with said processing means in
adapted to automatiéally exchange tools and/or workpiecss

on said processing means; and

~ a magazine means for the objects to be handled located in
the reach of said handling means, said'magazine means
being provided with a rotating rack having a plurality of

storing planes mouﬁted upon anot&er on a support;

- a plurality of said rotating racks which are designed as
transportable constructional units exchangeably insertable
in a stationary part of said magazine means, said stationary

part comprising means for rotating said rotating racks;

- a transfer station separated form said manufacturing cell

for loading and unleoading said rotating racks; and

. -
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as diagrammicly represented, a working cylinder conprising a pressure

pi ston 32, the shaft end 26 being freely rotatably Pbeared in the holl ow
pi-ston rod 33. Wien the nmagazine is in operation, orn117
I's, under the action of the working cylinder 22, |n mmm‘m“mﬂmum tion
(FIGS 1, 2 and 6), and the pressurized working cylinder 28 pfishes ™ he
shaft end 26, in the opposite directi on 8 “.orce, agai nst 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 rotating
sup- port 3, and the centering cone 13 at the upper end of the ro- tating
support 3 engagenspaetiag fesfdt fir tlanspértfinghsatdafdtating racks form

said transfer station to said magazine means, and vice versa,

2. A manufacturing plant according to claim 1, wherein
said transfer station comprises a buiffer stock for intermedia-
tely stocking rotating racks prepared for use in said magazine

means.

3. A manufacturing ﬁlant according to claim 1, wherein
said trﬁnsporting means for said rotating racks comprises at

least one floor conveying truck.

4. A manufaéturing plant according to claim 3, wherein
said at least one floor conveyznq truck is automatically oper-
ated and guided on lanes connecting sa;d magazine means of said
manufacturing cells with one another and with said transfer

station.

5. A wmanufacturing plant according to claims 2 and 4,
wherein said transfer station comprises lanes between the pick;
up places of the transfer station and said buffer stock.
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- 13 - end 26. In this manner, the rotating support 3 is interlocking- |y
positioned and hel d between t-he rotating stool 14 and the shaft end 26, and
the foot plate 14 is frictionally connected with th i stool 14.

A
vertically nmovabl e | ocking pin 34 cooperating with th ' “‘gﬂl 11 of
the foot plate 9 is provided, in a manner known peré@\‘mum e
rotating rack 2 in those angul ar posit~o@3 which art @d PorSrehovi ng

t he objects to be handled 78 by nmeans of a handling device 76. Said | ocking

pin 34 is displaced by a working cylinder 36, nounted on the stand 1, by
means of an intermedi ate supporting arm35 (FIG 1). Fur- thernore, an

el ectroni c storage dgviefufdctiriRgbrehladdizding €5 £D8ih0P] Wet&ind

This el ectronic storage device 37 contains information for identifying the

inserted rajnu pdgatdnly YACRE comprise at the lower end of their rotating
suppart a foot plate the base member for transporting said ro-

tating racks in an upright position.

7. A wmanufacturing plant accoraing to clainm 6, wherein
sald floor conveying truck and said transfer station comprise
pick-up places for one rotating rack each, said pick-up places
'copprising holding means for transporting and for handling said

rotating racks in said'tr;gsfer station.

’
.l/

8. A manufacturing plant according to claim 7, wherein
said floor conveying truck comprises at least two pick-up

. places for one rotating'rack each.

9. A manufacturing plant according te claim 7, wherein
said transfer station comprises at least one pick-up place for

one rctating rack.

10. A manufacturing plant according to claim 7, wherein,
for transferring the rotating racks from said'magazine means to
said floor conveying truck and from the latter to said transfer

station, said stationary part of said magazine means and each
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I nformati on can be read by a readi ng device 38 nounted on the stand 1 (FI G
2) For exchanging the rotating rack 2, the stationary part of the magazi ne
conprises a conveyer system 39 having a hori- zontal conveyer onto which
the rotating rack 2 can be | owered. This conveyer s | er
conveyer nmounted on the nounting plate 24. The rollimlnnmﬂ)mmlmnﬂ"
conveyer are bear- ed in plane-parallel. §gonrting;pFatés %41 ind ar'e driven
by neans of chains 42 by a conmon driving notor (not shown). Guide rails 43
are provided at the circunference 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 (7 Gy @ badle-up 5188887 of Ssdfa "ML Lallel I BBEck" 208 HF" 1 44

(FIGS. 2 a

said transfer station comprise one conveyer system, each having
a herizontal conveyer, the conveyers of all conveyer systens

being located on an even level.

11. A manufacturing plant according to claim 10, wherein
the conveyer systems include rollex conveyers comprising joint-

ly driven rollers.

12. A manuracturing;plant according to claim 10, wherein
each pick-up place of said transfer station comprises a bogie
and a lifting device for transferring a rotating rack from said

conveyer system to said bogie and vice versa.

13. A manufacturing plant according to c¢claim 12, wherein
said rotating rack is freely rotatable when placed with its

foot plate on said bogie.

14. A manufacturing plant according to claims 12 and 13,
wherein said bogie comprises a set of rollers arranged in a
circle, and a pivet adapted to engage a centering sleeve on
said rotating rack foot plate, said set of rollers and said

pivot being individually movable in vertical direction by means
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-14- 3). The foot plate 9 knocks against this stopper 45 when a ro- tating.
rack 2 on the conveyer system 39 is noved into the stand 1. In this way,
the rotating rack 2 is stopped in the centering 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. Renoval of a rotﬁ““mlu mmlll "
as follows: First, the rotating rack 2«i gsmoved fro

shown in FIGS. 1 to 3 into the transporting position $hoin tn.*
i.e. placed onto the conveyer system 39. For this pur- pose,

the centeri o- tating stool 14 disengages fromthe
A L i iebs

centeri ng Sq

f ect ed
sition

Pl G* 5,
t he el evati ng
platform 17 can be lowered fromits opera- tion position to a point where

15. A manufacturing plant according to claim 10, further

comprising guide means mounted along the conveyer of each con-

veyer system at the rim of said foot plate for longitudinally

guiding said rotating rack.

"16. A manufacturing'plant according to claims 10 and 14,

wherein the conveyer of thé conveyer sysiems which are associ-

ated with said magazine means and the transfer station com-

prises a stopper for stopping the incoming rotating rack in the

‘area Of action of the respective holding means.

17. A manufacturing plant according to claim 10, further

comprising retaining shoulders arranged along the convayar of

said conveyer system associated with said floor conveying

truck, said retaining shoulders overlapping said foot plates of

said rotating rack.

18. A manufacturing plant according to claim 1, wherein

. said stationary part of said magazine means comprises a stand.

provided with disengageable clutch means for bearing and driv-

ing said rotating rack.
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| ower end of the rotating support 3 after the foot plate 9 was put onto t he
rollers 40. Thereby, the working cylinder 28 re- '

mai nt ai ni ng the guiding effect at the upper end of 1 rt 3
during the downward nove- nent. Thereafter, the shaf jMﬂ‘]@g'lﬁ Emmy
drawn-of f by counterpressurizing the morklng cyl i nde I ng
the centering cone 13 at the upper end of,4he rotating support 3 from:he
conic center hole 27 in the shaft end 26. y this, the fromrotating rack 2
i s di sengaged fromthe | ower and upper. clutch means, the final positions of
which are shown in FIGS. 7 and 9. The rotating rack 2 can now be noved by

t he conveyer system 39 out mthe stand 1 at its-front side, as shown in
FIG 1, as soon &< ‘tﬁe Wifﬁ‘?&“ﬁéﬁ%n 1apk 2RRERAING Fonicladmad, fwherefw so

far_occuplega{émﬁggghéggé%ba Rukhf nggngé%peéLte with both ends of

said rotating support of said rotating rack.

20. A manufacturing plant according to claims 6 and 19,

wherein:
- said rotating support of said rotating rack ié provided

- at its lower end'witﬁ,a foot pléte.having & centering

sleeve which is downwardly open, and
~ at its upper end with a centering cone;:

- the lower part of said stand comprises a driven rotating

stool bearing said rotating rack,

-~ said rotating stool being provided with an upwardly ex-
tending centering pin engaging into said centering sleeve

of sald foot plate;

= the upper part of said stand comprises a shaft end provided
with 2 downwardly open, freely rotatable conic center hole
for taking up said centering cone of said rotating support;

andé.
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- 15 - The construction of the pick-up place of the transfer station shown
in FIGS. 10 and 11 again uses a stand 46 consist-T%Egﬁg;g;,oL—Feetaﬁgular
tubes and having a square horizontal projection. € height o @ St and
46- approxi mately corre- sponds to the lower part o m‘ﬁmg‘\gﬁ‘“ﬂand 1
which is li- mted by the frame part 44 (FIG 1)..%“”!“ h & 48 is
supported by the mddle frame part 47 of said stand %6.° Sdi d nounting plate
48 supports a conveyer system 49 having &7hori- zontal conveying pl ane
formed by two set of rollers 50. The conveyer system 49 is of essentially
t he sanme construction as the conveyer system 39 of the nagazine, and its
hori zontal con-

- said rotating stool together with a turnable drive unit for

rotating the same are mounted on a elevating platform, said
elevating platform pushing said rotating rack upwardly, in
cxrder to interlockingly position and hold said rotating sup-
" port of said rotating rack between said rotating stool and
sald shaft end, and to trictionaily connect said fo&t plate

with said rotating stool.

[}
21, A manufacturing plant according to claims 10 and 20,
vherein '
- sald rotating rack can be lowered from its operation posi~-
tion to a point where its foot plate touches said conveyer;

anct

- said clutch means .upon disengagement from said rotating rack

release the latter in the conveying direction.

22. A manufacturing plant according to claim 21, wherein

- said alevating'platform can be lowered from its operation
position to a point where sa2id centering pin on said rotat-
ing stool disengages said centering sleeve on the lower end

of said rotating support after said rotating rack was put

down onto said conveyer system; and
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veyer has the sanme | evel as that of the conveyer system 39. In the present
application, the driving nmechani smof the conveyer system49 is al so shown.
It comprises a driving notor 51 nount- ed on a lower franme part 52 of the

st.-and 46, and drives a com non primary shaft 54 of the two set of rollers

- 50 by neans of a chain drive 53. The pick-up pl acemlllmmllnmmntn"station,
as shown, also conprises a bogie and a |lifting dev ing a

ro- tating rack fromthe conveyer 49 t© Q%é‘bogie and®vi ce Versa, al I owi ng
the rotating rack to be rotated during its transfer. Said bogie conprises a
set of four rollers 55 arranged in a circle which support the foot plate 56
(shown in dot-dash li- nes) of the bogie. Each roller 55 is freely

rot at ably beasetd ishafbeand reprblupnarsiiy Peodravnt+off cfan diaengagingpport ed

by the nounting glate 48 act upon said bearing block 57. They are ac-
sald centering cone on the upper end of said rotating sup-

port form said conic center hole on said shaft end,

- thereby allowing that the disengagement of said rotating
rack from said disengageable clutch means be effected in

two phases, whereby

- in the first phase said rotating rack is moved gdown
onto sald conveyer system while the upper clutch means
are still engaged and the lower clutch means are dis-

engaged; and

~ in the second phase the upper clutch means are disen-

gaged from said rotating rack.

—_—
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tuated together for lifting the rollers 55 fromthe conveying - 16 -

pl ane and to lower themto the conveying plane, respectively. The bogie

al so conprises 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 nounting plate 48 and can be actuated by a lifting cylinder 62
provi ded bel ow t he nounting plate 48.'32?Iifting cylinder 58 and the
lifting cylinder 62 are separately cont | able in order to nake the
rollers 55 and the pivot 60 vertically nove at different tinmes. This
possibility is used above all for transferring a rotating rack fromthe
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conveyer system 49 to the bogie. Thereby, first the pivot 60 is lifted for
centering the rotating rack, and only then the ro- tating rack is lifted
away fromthe sets of rollers 50 of the conveyer system 49 by the rollers
55 of the bogie. In a simlar manner as for the nagazine station, the
deposited rotating rack is brought to the centering area by guide rails 63
arranged al ong the conveyer of the cony9er system49 at the rimof the
foot plate 55 and by a stopper 64 arranged at the end of the conveyer.

FIGS. 12 and 13 show, nostly in a diagrammatic representa- tion, a floor
conveying truck as used in particular in autonmatically-operated systens.
The nmeans for the re OT- tT Ol Of Such 11 0pr CONvey trucks are known

per se, and are not e b in detail. ffre~whotetedderstructure of
the vehicle, inclusiv t he undgrcarri age, i§ mar ked by {"65".
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Buppers 66 are arranged at both ends of the vehicle understruc- ture 65 in
a manner known per se. -17- The superstructure of the vehicle conprises
two pick-up places for one rotating rack each, the foot plate 67 of which

i s~shown in dot-dash lines. Each pick-up place is in turn pro- vided with a
conveyer system 68 having a horizontal conveyor of the kind described
above. Here too, the conveyers have theézsme | evel as that of the nmgazi ne
stat.ion and of the transfer sta- tion: ails of these conveyer devices

may be taken fromthe ¢escriptiomrreferrnmg—to—++cS5—3%6—and 11. The pi ck-up
pl aces are arranged injsuch a mapner that/The verrcte—cartre—+é5ded
fomi O
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and unl oaded from both sides. For this purpose, the guide rails acting on
the rimof 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
conprises, on the one hand, pivots 70, arranged in the center of the

pi ck-up places, which are vertically no le in the sane 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 agai nst |ateral displace- nent, whereas the retaining shoulders 71
prevent the rotating rack fromtipping. FIG 14 diagrammatically
represents, as an exanple, the lay- out of a sinple manufacturing plant,
conprising a processing
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device 75, a handling device 76, and a nmgazine 77, said nega- zine 77
conpri siRg an exchangeabl e rotating rack 2 of the con- struction shown in
FIGS. 1 to 9 bearing synbolically traced tool s and wor kpi eces 78,
respectively. The handling device 76 conprises three controlled axles and a
grip arm79 which is nounted in a |ongitudinally novable manner in a
bearing part 80. The bearing part 80 i sgmunted on a carriage 81 and is ro-
tatable around the axis 82 which in turn is nmounted on a sta- tionary
support 83 in a vertically novabl e manner. The various phases of novenent

of the grip arm79 during the exchange of tools and morkpleces

respectively, are traced in dot-dash |i
63 55 56 54 59 60 49 55 63
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FIG 14 clearly shows that the auxiliary devices take only relatively

| Tmited space of the station, "and that the handling device 76 needs only

- limted noving space. This advan- tage is due to the fact that even in a
ptol onged operation of the manufacturing plant, one sole nagazine 77 of the
ki nd de- scribed above is sufficient, and that thus, for the exchange of
the objects to be handled, the action o ghe griparm79 is limted to this
sol e magazine 77. FIG 14 also shows a fl10or conveying truck 84; designed
e.g. as shown in FIGS. 12 and 13, which is aned i n a manner known per se,
by neans of an inductiag f the latter near to the
magazi ne station 77. An FIG 14, the truck 84 |s in a fixst stop position
in which its vacant /pick- up place 86 is exactly opposite\o the magazi ne
station 77. Thus, the rotating rack 2 to be exchanged can ' E?nsferred

FIG.12

66




fromthe magazine station 77 to the truck 84 with the aid of the conveyer
systens 87 and 88. The rotating rack 90 containing the tools and workpi eces
91, respectively, whicch are necessary - 19 - for continuing the

manuf acturing, and destined for replacing the rotating rack 2, is neanwhile
waiting at the second pick-up place 89. By advancing the truck 84, the
occupi ed pick-up place is aligned to the7@ﬁgazine station 77, for
transferring the newrotating rack 90 to e pick-up place of the magazine
station which nowis vacant. In this manner, the exchange of the rotat- ing
racks 2 and 90 can be effected fully automated by nmeans of appropriate

control systens.
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FIG 15 diagrammatically represents a manufacturing plant, conprising - a
pltrality of manufacturing cells 100, e.g. three cells, conprising two
processi ng devices 101 each; two handling devices 102 individually
associated wth the processing de- vices 101; and a common nmagazi ne 103 for
the objects to be handled; and - a transfer station 104 conprising a .
plurality of pick-up places 105, e.g. fog%glﬂ aces, and a buffer stock 106
having a plurality .of pick-up places 107 T0or the exchangeable ro- tating
racks. Automatical |l y-operated and guided floor conveying trucks 1.08, of

t he ki nd descri bed above, having two pick-up places 109 each, serve for
transporting the rotating racks between the transfer station 104, the

buffer stogk-tOb—and-t-Re—mpnufact ur- <3
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ing cells. However, floor conveying trucks conprising nore than two pick-up
plTaces may be used as well. In the present exanple, - 20 - the |l ane
defined by the induction | oops 110 runs along the ma- nufacturing cells
100. -Thus, said manufacturing cells are com municationw se directly |inked
to one another, and the rotating racks with the tools and workpi eces,
respectively, stored therein can be dir ly transmitted farther from one
manufac- turing cell to the next manufacturing cell, in accordance with the
requi red sequence. O course, in other applications, the manufacturing

cells may be radially linked to the transfer sta- tion 104 and the buffer
stock 106, respectively. o
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21 What is clainmed is: 1. A manufacturing plant conprising: at |east one
manuf acturing cell including a workpi ece processi ng neans and handl i ng
nmeans associated with the processing neans and adapted to autonmatically
exehange tool s and/or workpi eces on the processing neans; each

manuf acturing cell including nmagazine gg §@§A$ pcated in the reach of the
handl i ng neans and for the workpieces to andl ed, the nagazine nmeans
including a stationary part; a plurality of rotating racks féﬁnedlgf
transportabl e constructional units exchangeably insertable I'h

stationary part of the nagazi ne MAAWFACTERINGOPAANTy rack having a rotating
support and a plurality of storing planes stacked

The manufécturing plant comprises at least one manufac-
turing cell provided with at least one processihg device, a
handling device associated with the proc;ssing device in order
to automatically exchange tools and/or workpieces on the pro-
cessirg device, and a magazine for the objects to be handled
arranced in the reach of the handling device. The magazine i;
provided with a rotating rack having a plﬁrality of storing
‘pPlanes mounted upon anéther on a support. The manufacturing =
plant comp;iseg a plurilitxgof sich rotating racks. The rotat-
ing racks are designed as’éeparate tranéportable constructional
units which are exchangeably inserted in a stationary part of
the magazine. The stationary part compfises means for rotating
the rctating rack. The manufacturing plant further comprises a
transfer station separate'from the manufacturing cell for load-
ing and unloading the'rotating racks. Transpbrting means, e.gq.
at least one floor conveying_tfuck, are provided for transport-
ing the rotating rﬁcks between the transfer station and the
magazine. The rotating racks can be automaticly exchéﬁgad aﬁd
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 thch |
transmit the rotating racks farther from ranufacturing cell to

manufasturing cell.

Sheet Has Been Replaced
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on the rotating support, one of the plurality of rotating rack be#ﬁﬁ*ﬁq?
inserted in the stationary part of the nagazi ne neans; the stationary part
of the mmgazirne neans conprising neans for rotating the rotating rack which

is inserted in the stationary part; a transfer station se ra gegron1the

manuf acturing cell for |oading and unl oadi ng rot < gorting
. . moe .

means for transporting rotating racks between th nd the

stationary part of the nagaziassTrRmansost st DAASE@FURE At i on conprising a

buffer stockakBFachbRiNedpBARTY Stocking rotating racks prepared for use in
t he magazi ng—Treans '

rotating sd of“tanéf,ff‘gggpiﬂggigfﬁl‘ggré‘?gﬁfo (raaltrsr:e]'rr%es‘?:t foglré _%s%ﬁ%t“?ﬁé‘% f]e
rotating raekli pranidpdi whthpatileast aie pregeyomd s Z43Hdldndg at
least one i4eQQleeCARYBYLRUY WEKn LHE 1 Qs SOy VI, Lnid andhddu imeanst er
ol aces conds G AOPAERY. FBaRE RoRdednapis (Rgpie s FRVIADE RGP
rotating rack having several storing planes. The manufacturing
plant comprises several racks which are designed as seperate
transportable constuctional units exchangeably inserted in a
statianary part of the magazine. The stationary part comprises
means for rotating the rack. The manufacturing plant further
comprises a transfer station for loading and unloading the
racxs. Tranaporting means are provided for transporting the
racks between a transfer station and the magazine. The 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,

Figure 14 2




and for handling the rotatlng racks -t he transfer statlon t he @s@at1omar y
_part of the naga2|ne means and each.of; the. pPﬁ%Lﬂﬁ@&F&ees of the 22
: and of Vhe transfen-sta{u ' Qﬂp#lée one conveyor
ks..from, pagazi ne neans to the
hnd fron1the IatLeg”Lo the .transfer station, each
gl a hoti zontal conveyor, “the” conveyagrs of aII conveyor
pn an. even | evel ; ~and gU| e means rounted al ong the

dyor system at.. t he ti'm. of™ he_inQL”QIate for

2/
' tudinally guiding the r tﬁhkiﬁ@.’ ufacturing pl ant
conpri sing: one rranﬂ# acturing ?#Iwgﬁagaﬁg a wor kpi ece

processi ng nmeans and

To meet this and other objects, the present invention
provides a manufacturing plant comprising at least one manufac-
turing cell, each of them conprisiﬁg 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
fo;.the objects to be handled is arranged in the reach o:-é%gs
'éggygevice. The magazine is provided with a rotating rack hav;
'ing & plurality of storing planeé mounted upon another on a
support.

The manufhcturing plant includes a plurality of rotating
racks which are designed as transportable constructional units
exchanqeably insertable in a stationary part of the magazine.
The stationary part compriQes means for rotating said rotating
racks, Further, there are provided a transfer station separated
-ézggPthe manufacturing cell for lcading and unlocading the ro-
tating racgfnaad transporting means for transporting the rotat-
ing racks fes=m the transfer station to the magazine station,
and vice versa.

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

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

Sl
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t-ransportabl e constructi onal

handl i ng neans associated with the processi ng neans and
.automatically exchange tool s and/or workpi eces]
each manufacturing cell including nagazi ne neafs:
t.he handl i ng neans and for the workpieces to b¢ handl ed tQ@
I ncluding a stationary part; 9

a plurali
units ext

stationary part of the nagazi ne neans,

support and a plurality of storing planes stacKed on.the-—-6t:

ghzine means
es| ghed as

ty of rofafi rgomdi

ngeabl  iinsertable indh
each rotlati ng rack havingla rotating
1 support,

one of the plurality of rotating rack being inserted in the stationary part

«of the magazldle rsspaceivetyst 2haoper ¥isfdtadrgeld kHe PBEREFIE RANPI AL TPr i Sing

means for rotating the rotating rack which'is inserted in the stationary

part; a ttisndfaerazimet istatieparghe éxciarde cannthretplicyg witlownd for
| oadi ng and unl oadi ng rotating racks;

transporting neans for transporting

rot at i ng temRiptionuesh theeranufiacturingiprncess.

In a manufacturing plant having a plurality of manufac-

turing cells, the manufacturing cells can be operatiocnally

linked by lesading the lane of the transporting means past all

manufacturing cells, and by forwarding the magazines loaded

from
with the objects tc be handled -F658 manufacturing cell to manu-

facturing cell by means of the transporting means.

Preferably, the iransfer station comprises a buffer stock

for intermediately stocking rotating rﬁcks-prepared for use in

the magazine stations.

Preferably, the transporting means for the rotating racks

are constituted by at least one floor caonveying truck. In par-

ticular, the floor conveying truck may bé automatically operat-

ed and guided on lanes which connect the magazine stations of

the manufacturing cells with one another and with the transfer

station. Such lanes may also ke located between the pick-up

places of the transfer station and the buffer stock.

Preferably, the rotating racks ares provided at the lower

end cf their rotating support with a foot plate forming the

base for transporting them in an upright pasition.

Preferably, sald floor conveying truck and the transfar

station are provided with pick-up places for one rotating rack

each, whareby the pick-up places comprising holding means fo:r

transporting and for handling the rotating racks in the trans-



and the stationary part of the magazi ne neans; EX I on
,conprising a buffer stock for internediately s ~ ;
prepared for use in the nmagazi ne neans; each rpt t&gg rising at a
| ower end of its rotating support a foot plate se nenber
for transporting the rotating rack in-ag «pri ght \positi ansporting
nmeans conprising at | east one floor conveying tlruck, nveyi ng
truck and the transfer station conprising pick- “fOr one rotating
rack each, the pick-up places conprising holding neans for transporting and

for handldgig gtheibal athR0r186%ScbAvePng renedelconpiin@d; akheasiatLppary
part of the magazi ne neans and each of the pick-up places of the floor-

conveyi ngiidiialp @ldcek £62 bheNpoEatEAGITark EHBN, £0 CRALCERYLY Oirs Vst em

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

from
<$oym 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 aihorizontal conveyer,
the conveyers of all conveyer systems being located on the same
level. The conéeyer-systens may e.g. be roller conveyers com-
prising jointly driven rollers.

Each pick-up place of the transfer station preferadbly
comprisés a bogie and a lifting device for transferring a ro-
tating rack from the conveyer systen to the bogie, and vice
versa. The construction may be such that the rotating rack is
freely rotatable when placad 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 toc engage a centering
sleeve on the rotating rack foot plate, said set of rollers and
said pivot being individually movable in vertical direction by
reans of a lifting device.

Furtherrmore, the respective convever systems preferably

comprise auxiliary means for ensuring that the rotating racks



conveyi ng truck and fromthe latter to the trag ch conveyor
system having a horizontal conveyor, the convwd A\ yor systens
bhei ng | ocated on an even |l evel; and the conveyor systens
whi ch are associated with the magazi ne nmeans @ AR sfation

conpri ses a stopper for stopping the incbrtnglr
action of the respective hol ding nmeans. 3. A s j
conprising: at least one manufacturing cell including a workpece
processi ng neans and handl i ng neans associ at ed“wtT e processi ng neans
~and adapt ezt hioden tfiora tayk inge kanghe t oei e mindf @onsoridpithecrotatl
processing neans; each manufacturing cell including magazine neans [ ocated
in the re@MPRSTh. h@ﬁ@amﬂﬁiﬁéﬂ%&ﬁgogndtmth% Witk 8 darnabdebdrbveed| ed,

ok dos TN SR FORREIOH D 285 LR IGIASA G & elevabing platfors
forecing the rotating rack upwardly, in order to interlockingly
position and hold the rotating support of the rotating rack
between the rotating stool and the shaft end, and to griction-
2lly connect the foot plate with the rotating stool.
Preteraﬁly, 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 cénveying directiﬁn.
The means for transferring the rotating rack from its
operating posiﬁioh toc the conveyer system may e.g. be con-
structed in such a—gé% that the elevating platform can be
lowered from its operation position to a point where the cen-
tering pin on the rotatiné stool disengages from the céntering
sleeve on the end of the rotating support 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 rotatihg support from the conic
center hole on the shaft end. This allows that the disengage-
ment of the rotating rack from the disengageable cluich means
be effected in two phases, i.e. in the first phase the rctating
rack is placed onto the conveyer system, while the upper clutch
means are still gngaged and the lower clutch means are disen-
gaged, and in the seccnd phase the upper clutch means are dis-

engaged from the rotating rack.



exchangeably insertable in the stationary part of the nmagazi ne nmeans, each

rot.ating

"stacked on the rotating support, one of the p
being inserted in the stationary part of the
part of the magazi ne neans conprising neans for

which is
rotating
rotating
rotating
other to
transfer

rack having a rotating support and a

R ACEIENL, SUEET 0, o e

Zl ne neans; igf stationary

-

Dt at6gg(;t1999r tdting rack
ahs for rotating It he 24
chtec—at—one end

inserted in the stationary par®, =t he
rack including first hydraulic neans

rack and second hydraulic neans |ocated at an o
rack, the first and second hydraulic cooperating w th each

enabl eptdie § Osptd Nbadtadna10 vigkat €nog wigqér nd&flg,oﬁ%g{(ﬁ :ngaan g

station separate fromthe nanufacturlng
upper clutch means in working order;

FIG. 9 is a sectional view analsgous 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 prajection of a floor conveying

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

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

of FI&. 12;

FIG. 14 is a diagrammic representation of 2 manufacturing
cell zomprising a processing device, a magazine station, 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-
fer
£ty of floor conveying trucks, a g%%%ﬁ%irbtation and a buffer

stock.



unl oadi ng rotating racks; and transporting neans for franspaortiing

racks between the transfer station and the stati

nmeans. 4. A manufacturing plant according to clpl g
transfer station conprises a buffer stock for int rTediat
rotating racks prepared for use in the magazine aps
plrant according to claim 3, wherein tfel4dransportin

NI‘ SHH*JT

&Rl

maanq f.ar

racks conprises at |east one floor conveying truck. 6.
pl ant according to claim5, further conprising ané
and means for automatically operating and guiding the at

A nanufapt

otating
agazi ne
itng -
uffact uri ng
rotating
uri ng

g cell

| east one fl oor

conveyi ng 3)r.ugiseofobtnprate M aeiddits @y iNBEAERTE W@Mﬂ defBRUERCL UM NG
: A manuf acturi ng

pl ant accwatiing racnlzlm&hmrweydﬂwey&taﬂsjerwtﬁuw inEPkhaestRhak- up

cells with one another and with the transfer station.

pl aces and | anes between the pick-up places of the transfer st

buf fer stdckIn this way, the rotating rack 2 is stopped in the caenexring

area, so that the centering pin 21 can engage the centering

&é h Pér f@@ t he

sleeve 12, and the centering cone 13 can engage the conic cen-

ter hole 27.

Rermoval 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 intec 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 léwered from its opera-

tion position to a point ‘where the centering pin 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

put onto the rollers 40. Thereby, the working cylinder 28 re-

mains pressurized, thus maintaining 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

countarpressurizing the working cylinder 28 for disengaging the

centering cone 13 at the'upper end of the retating support 3

fron the conie cen.er hole 27 in the shaft end 26. By this, the

Jrom

rotating rack 2 is disengaged £e=m the lower and upper clutch

means, the final pesitions of which are shown in FIGS. 7 and 9.

The rotating rack 2 can now be moved by the conveyer system 3%

out fiom 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 i1 in the foot plate 9.



8.. A manufacturing plant according to claim4, wh L e —Ating rack
conprises at a |lower end of its rotating support ﬂgﬁﬂﬂﬁﬁﬂTdﬁﬂ i ng a
"base nenber for transporting the rotating rack ipi aa—aprrght posj t§ on.

9.- A manufacturing plant according to claim 8§, ereiﬁbkg | opr '
conveying truck and the transfer station conpris [ I es\f)r one
rotating rack each, the pick-up places ﬁgﬁpr|5|n ol
transporting and for handling the rotatThg rackslin the transfer station.

10. A nmenufacturing plant according to claim?9, Toor
conveylng truck conprises at |east two pick-up places for one rotating rack
each. A nan ctusing plant accordlng to claim9, wherein the transfer
statlon cBﬁﬁFF O | £2HAT Srhem it the §P§€GYF69 Bh%ﬂ?(ﬂ%ﬁﬂﬂﬂfﬁt%ﬁ&y 12. A
f I h tat t
manufact urrhngl:gqfe a sCoC Ocrodultp steos S %ir\];c% regtlz éd etosr aenlg%r&al;;)é Ft):.?;;

centering sleeve 59 of the foot plate 56. The pivot 60 is guid-
ed in a2 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 82 are
separately controllable in order to make the rollers 55 and the
pivet 60 vertically move at different times. This possibility"
‘'is used above all for transferring a fotatinq rack from the

- conveyer system 45 to the bogie. Therlby; first the pivot 60 is
lifted for centering the rotating rack, and only then the ro-
tating rack is lifted away from the sets of rollers 50 of the
conveyer systen 45 by the rollers 55 of the bogie. In a similar
manner as for the magazine station, the deposited rctating.rack
is hrﬁugﬁt to the centering area Ey 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 Weprese nta-
tion, a floor conveying truck as used in particular in eutema-~
ggiggatica11¥-ogerated

= conveyer systems. The means for the remote con-
trol of such floor conveying trucks are known per se, and are
not explained hers in detail. The whole understructure of the
vehicle, inclusive of the undercarriage, is marked by "&sv,
Bumpers 66 are arranged at bdth ends of the vehicle understruc-

ture 65 in a manner known per se.



of the magazi ne neans and each of the plck up places of the floor conveying

truck and of the transfer station conprise one gof ; memch, for
‘transferring the rotating racks fromthe nmagazi dlkY \hor
conveying truck and fromthe latter to the tran$f h{ conveyor

system having a horizontal conveyor, the convey
being located on an even level. 13. A qmnufactygring plant accofding to
claim 12, wherein the conveyor systens include bnpri si ng
jointly driven rollers. 14. A manufacturing pl4nt conprising:_ atlleast one
manuf acturing cell including a workpiece processTng neans and handl i ng

exchange t 82?2%%7%%%%%@%?19 tﬁ‘éa‘}?sﬁgs.%%&é e fT-gg

Tanuf act ug Bgeg Chbr | Gk UM IHB0QAIAC oIRANS chC ALY ;Jlt’ﬁ]eh%'lrS@CQh?%%tagg

handl i ng ans and for pi eces to be magazi ne
includingig ghedmOfRIdoPiddsh lines. Each pick-up place is in turn pro-

e E;[UG gvelol systens

vided with a conveyer system 63 having a horizontal conveyor of
the kind described above. Hare 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 theif.c_;-ot plate 67 extend over the whole
lengty of the conveyer ané the whole width of the vehicle, re--
spectively. Foé 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 FI58. 10 and 11, and, on the other hand, retainin§ shoulders
71 ovargripping 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-
xent, whereas the retaining shoulders 71 prevent the rotating
rack “rom tipping.

dvagrammat1ca11y
FIG. 14 diagrammicly represents, as an example, the lay-

out ol a sinple 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-

structicn shown in FIGS. 1 to 9 bearing symbolically traced



26 a plurality or rotating racks designed as transportable constructional
units exchangeably insertable in the stationary pavr ' r
‘means, each rotating rack having a rotating support &¢EMEﬁgﬁﬁh~ f
storing pl anes stacked on the rotating support, one] of the pluralitly jof
rotating rack being inserted in the stationary part Ol6eAUE 999 Nnd rTeans;
the stationary part of the nmagazi ne nmeal8 €onprising neans for rotatiing the
rotating rack which is inserted in the stationary gart; a transter sfation
separate fromthe manufacturing cell and for | oadi ding rétating
racks; transporting neans for transporting rotating racks between the

transfer oM contandihgetRbahanidavtPirg,OlandneeaRaACENEcICRABSIacing

the rotaﬁing rack 2, is meanwhile waiting at the sacend pick-up

place 89. By advancing the truck 84, the occupied pick-up place
is aligned to the magazine station 77, for fransferring the new
rotating rack 90 to the pick-u? place of the magazine station

which now is vacant. In this mannezr, the exchange of the rotat-
ing zacks 2 and S0 can be effectad fully automated by means of
approgriate cantrol systenms.

15 diagrammatiéally -
FIG. -;&-é*agraxa&e&y represents a manufacturing plant,

‘comprising

- 2 plurality of manufactgring cells 106, e.g. three cells,
comprising twa processing davices 102 each; two hanrdling
devices lcz.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 103, @.¢. four places, and a buffer stock 106 having
a plurality of pick-up places 107 for the exchangeable ro-

tat:ing racks.

Automatically-openate . ,
3 ges and guided floor conveying trucks

102, of the kind descrided above, having two pick-up places 105
each, serve for transperting the rctating racks between the

transfer station 194, the buffer stock 10§ and the manufactur-
ing cells. However, floor conveying trucks coxprising rcre than

two pick~up places may be used 2s well. In the present example,



the transfer station conprising a buffer stock for internediately stocking
~ratating racks prepared for use in the nmagazi ne neans; each rotating rack
conprising at a lower end of its rotating support a foot plate .-formng a
"base nenber for transporting the rotating rack in an upright position; the
transporting neans conprising at |east one floor conveying truck, the floor
‘¢conveying truck and the transfer station conprising pick-up places for one
rotating rack each, the pick-up places&onprising hol di ng neans for
transporting and for handling the rotating racks in the transfer station;
the stationary part of the magazi ne neans and each of the pick-up places of
wthe floor conveying truck and of the transfer station conprise one conveyor
system f ehet Lansfdefimer tthe Wi dlndugtisnkSabpom it erurgadiony HRaNkalo the
floor conveying truck and fromthe latter to the transfer station, each
conveyor nufaceuringi oells Hd.zdMus, sabdepanufadelrimy ealls aksalkbgconveyor
'systens being |ocated on an even |evel; and each pick-up place of the
‘transf er nicprihondhsr ATt wddinkedntioache fanerhaityiass! the rotating

racks with tha tools and workpiaces, respectively, stored
therein can be directly transmitted farther from one manufac~
turing cell to t.'.'u next manufacturing cell, .in accordance with
the raquired sequence. 0f course, in other applications, the
zanufiacturing cells may Ebfradially linked to the transfer sta-

tion 104 and the buffer stock 106, respectivaly.
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for transferring a rotating rack between the conveyor sytem and the bogie.
27 15. ~ A manufacturing plant according to claim14, wherein the rotating
rack'nserted in the stationary part of the magazine means is freely
rotatable when placed with its foot plate on the bogie. 16. A

- manuf acturing plant according to claim 1421 wherein

~set of rollers arranged in a circle, and a pivot ada

. centering sleeve on the foot plate of the rotating h ‘!W Wﬂrollers

~and the pi ei ng_. ndj w dual |y novable in vertlcal I on rmeans of
tring JBhede Geints

alifting Svanuf act ur i ng plant conprising: at |east one
. manufacturiing cell including a workpiece processing means and handling

means assog¢i ated with the processing nmeans and adapted to
A manufactunng plant comprising:

at 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 hagazine means located in 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 in the
stationary part of the magazine means;

the stationary part of the magazine means comprising means for rotating the
rotating rack which is inserted in the stationary part; |

a transfer station separate from the manufacturing cell for loading and unloading
rotating racks;

transporting means for transportin_g 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 in the magazine 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 rbtating racks in the transfer station;

the stationary part of the magazine means and each of the pick-up places of the
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automati cal | y exchange tools and/or workpi eces on the processing neans;
eacklt manufacturing cell including nagazi ne neans | ' each of

- the handling neans and for the workpieces to be ha jipe neans
_including a stationary part; a plurality of rotati q&mmmmgﬂﬂmmras

- transportabl e constructional units exchag@ably insertable i 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,

f th | | ity .of ti bej ' ted in th tati t
ot he. mmgdDPHEEnnaRe s Bt R Yanier St o irged o oAyl Buptard: ng
- means for rpjratig@féming Bhélriotatin@Glackli B8m $hé NRGESRel ddhe $6 afHeoTRYaY

- part; a trgnsfer station se(farate fromthe manufacturing cell and for
| oadi ng andcenyedbgnguekiand fepr sldeslattarates fhe tiransfee statiens eachregurayaig

rotating r gﬁ%ema%%ﬁ{b S PR %n%fotri, e %%gwteogrssB?tailoé@{ye%?rs\(s%mghe

magazi ne

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 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 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 in the
stationary part of the magazine means;

the stationary part of the magazine means comprising means for rotating the
rotating rack which is inserted in 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 in the magazine means;

each rotating rack comprising at a lower end of its rotating support a foot plate
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the transfer station conprising a buffer stock for internediately stocking
~rotating racks prepared for use in the magazine ting
" rack conprising at a lower end of its rotating sup form ng
. a base menber for transporting the rotating rack |amlﬂwﬂm ““m“llon

- the transporting means conprising at |eas3one floor*conveyi ng trutk

~ floor conveying truck and the transfer station conprising pick-up places

. for one rotati ng rack each, the pick up pl aces conprising hol ding neans for
’transportirgq fo handl i .n rotatlng racks.in the.transfer station;

the stati on ""'B&ﬁ Bte e FPé‘SRBE'i'n'% BrRIrUZLRY SACK i aRUPKIShS POSHANY of

the floor denyedan3pofting kneting dﬁmﬁﬂiﬁné N84S orrd AbSPBoRPETRY TUCK) hE FIBHRY OF
system for |transferring the rotating racks fromthe nagazi ne neans to the

fl oor 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 magzine 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

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:

at least one manufacturing cell in_cluding 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 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 in the
stationary part of the magazine means;

the stationary part of the magazine means comprising means for rotating the

rotating rack which is inserted in the stationary part, the means for rotating the
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conveying truck and fromthe latter to the transfer station,
system having a horizontal conveyor, the conveyors of all conveyor systens

being located on an even level; and retaining shouleﬁmnuﬂmmﬁﬂﬂi"mrng t he

conveyor of the conveyor system associated with th

- the retaining shoul ders overlapping the fapt plate. ot the'rot'atfng* rack.
18. A manufacturing plant conprising: at |east one manufacturing cell

. including a workpiece processing means and handl i ng neans associated with

. the proces
- wor kpi eces
magazi ne

- wor kpi eces{to be handl ed,
the ﬁrsitancbsemhw@@tgnmew coeprrpting kit eachathecta enabledthet s

YotaBRg aBR'8 rolateSh thé tofiiRlysifdr O the magazine means, each

plurality
exchangeabl

(e PR ABC AN Mk br Ul Mraer aE e FLoneercl Sicsardigtng
Pdtk arf8é&shd ﬁyaﬂaﬁhé ﬂ«?é?dhs%céié%l ﬂ%ﬂ)[ﬂ%l%ﬂsom roR4ting Pack,

azi ne neans including a stationary part;

a transfer station separate from the manufacturing cell and for loading and
unloading rotating racks; and
transporting means for transporting rotating racks between the transfer station

and the stationary part of the magazine means.

4, A manufacturing plant according to claim 3, wherein the transfer 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 one floor conveying truck.

6. A manufacturing plant 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, wherein 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 its rotating support a foot plate forming a base

member for transporting the rotating rack in an upright position.
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rotating rack having a rotating support and a pl urallty of storing planes
stacked on the rotating support, one of the pluralit

. being inserted in the stationary part of the magazine maa |onary
part of the magazi ne neans conprising neans for rot \ \@ i ng
- rack which is inserted in the stationary 3&rt; a tra § separate

. fromthe manufacturing cell for |oading and unl oadi ng rot ati ng racks;
. transporting neans for transporting rotating racks between the transfer

: station ang the tationa t he ma azi.ne ans: ang the stationary
Part of ¢ hpOnmgal MEnREEHUABE Rk e ol & ltereit TheiGen ahusnne

cl ut ch neahgrucRandehieitPehsiedstatiovidetnprisd piekalp plecé$Fdf-one rotating rack each,

the pick-up places comprising holding means for transporting and for handling

the rotating racks in 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, wherein the transfer station

comprises at least one pick-up place for one rotating rack.

12. A manufacturing plant according to claim 9, wherein 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 conveyors of all conveyor systems being located on

an even level.

13. A manufacturing plant according to claim .1 2, wherein the conveyor

systems include roller conveyors comprising jointly driven rollers.

14. A manufacturing plant comprising:

at 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 the reach of the
handling means and for the workpieces to be handled, the magazine means

including a stationary part;
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30 19. A manufacturing plant according to claim 18, wherein said
di sengageabl e cl utch neans cooperate with both ends of saird rotating

support of said rotating rack. 20. A manufacturing pl clal m
19, wherein: - said rotating support of said rotati n mwmﬂﬂ“ lnlmumj '
its lower end with a foot plate having a2ntering sleevé whic

. downwardly open, and - at its upper end with a centering cone; - the | ower

. part of said st and corrprises a driven rotating stool bearing said rotating
» rack, - sajd EI%E'alltyngr ?atmg 208 Re sngnedd ol %rQnS‘SoHBI‘é‘Fér db¥sflctional units

exchangeably insertable in the stationary part of the magazines 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 in the
stationary part of the magazine means;

the stationary part of the magazine means comprising means for rotating the
rotating rack which is inserted in 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 in the magazine 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 in the transfer station;

the stationafy 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 hagazine 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 sytem and the bogie.
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tending centering pin engaging into said centering sleeve of said foot
plate; - the upper part of said stand conprises a shaft end provided with a

downwardly open, freely rotatable conic center hole f ' id -
centering cone of said rotating support; and - ‘ itmﬂ !@mwﬂﬂrng
stool together with a turnable drive uni 27 or rotath c s nount ed

on a elevating platform said elevating platformpushing said rotating rack
upwardly, in order to interlockingly position and hold said rotating sup-

port of sai ? 5! Otﬁthgﬁu{éa%%rirqgtp ar?tnaggérgir{go{an: am T &,OWhea}gig\ the rotating rack

inserted in the stationary part of the magazine means is freely rotatable when

placed with its foot plate on the bogie.

16. A manufacturing plant according to claim 14, wherein the bogie comprises
a set of rollers arranged in a circle, and a pivot adapted to engage a centering
Isieeve on the foot plate of the rotating rack, the set of rollers and the pivot

being individually movable in vertical direction by means of a lifting device.

17. A manufacturing plant comprising:

at 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 the reach of the

handling means and for the workpieces to be handled, the magazine means
‘lincluding 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 in the
stationary part of the magazine means;

the stationary part of the magazine means comprising means for rotating the
rotating rack which is inserted in 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 in the magazine means;
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said shaft end, and to frictionally connect said foot plate with said
rotating stool. 21. A manufacturing plant accordi ng—to—ctarm20, werein -
said rotating rack can be lowered fromits operati poi nt
where its foot plate touches said conveyer; and - ﬂlmﬂllmnﬂﬂmﬂ upon
di sengagenment fromsaid rotating rack reR8se the |atter itn thesconveying
direction. 22. A manufacturing plant according to Caim?21, wherein - said

. elevating platformcan be lowered fromits operation position to a point
. where said cerhterlfﬁ pin on said ro
FE Wiapng

Sl ceve on e Bouiirng AL 81y oL ApRet s, (B RRg PP Et afoRPiRt "
was put doyforfiihg atdsé membryY gor Sankpatting 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 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 cohveyors of all conveyor systems
being located on an even level; and

retaining shoulders arranged along the conveyor of the conveyor system
associated 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 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 the reach of the
handling means and for the workpieces to be handled, the magazine means
including a stationary part;

a plu!'ality 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 in the
stationary part of the magazine means;

the stationary part of the magazine means compns
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- 32 , - - said shaft end can upwar dl'y be drawn-off for disengaging said

- centering cone on the upper end of said rotating sup- port formsaid coni c

center hole on said shaft end, - thereby allow ng tha
said rotating rack fromsaid d| sengageabl e cl utch rreaE m

~ phases, whereby - in the first phase sai ®@9otating ra m, " @ onto

- sai d conveyer systemwhile the upper clutch neans are $tifl lengaged and the

. lower clutch neans are dis- engaged; and - in the second phase the upper
. clutch neaps

rotatlng racE which is inserted in the stationary part;

| a transfer station separate from the manufacturing cell for loading and unloading
1rotating racks;

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

the stationary part of the magazine means comprises a stand provided with

disengageable clutch means for bearing and driving the rotating rack.
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géged fromsaid rotating rack.

I

a .
N \

e R O

15. A manufacturing plant according to claim 18, wherein
said disengageable clutch means cooperate with both ends of

said rotating support of said rotating rack.

20. A manufacturing plant according to clainme-6- and-13,

wherein:
- said rotating support of said rotating rack is provided

~ at its lower end with a foot plate having a centering

sleeve wh;ch is downwardly open, and
- at its upper end with a centering cone:

- the lower part of said stand comprises a driven rotating

stocl bearing said rotating rack,

- said rotating stool being provided with an upwardly ex-
tending centering pin engaging into said centering sleeve

‘of said foot plate;

- the upper part of said stand coxprises a shaft end provided
with a2 downwardly open, freely rotatable conic center hole

for taking up said centering cone of said rotating suppert;

anc.
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- sald rotating stool together with a turnable drive unit for
rotating the same are mounted on a elevating platform, said
elavating platform pushing said rotating rack upwardly, in
orider to interlockingly position and hold said rotating sup-
porrt of said rotating rack between said rotating stool and
said shaft end, and to frictionally cennect said foot plate

with said rotating stool.

21. A manufacturing plant according to claims- ¥6—and 20,

wherein

- sald rotating rack can be lowered from its operation posi-
tion to a point whers its foot plate touches said conveyer;

anct

- sgaid clutch means upon disengagement from said rotating rack

release the latter in the conveying direction.

22. A manufacturing plant according to claim 21, wherein

- said alevating platform can be lowered from iis operation
position to a point where said centering pin on said rotat-
ing stool disengages said centering sleeve on the lower end
of said rotating support after sald rotating rack was put

down onto said conveyer system; and



Y]

cwe- IR

said shaft end can upwardly be drawn-off for disengaging
sald centering cone on the upper end of said rotating sup-

port form said conic center hole on said shait end,

-~ thereby allowing that the disengagement of said rotating
rack from said disengageable clutch means be effacted in

two phases, whereby

- in the first phase said rotating rack is moved down
onto said conveyer system while the upper clutch means
are still engaged and the lower clutch means are dis-

engaged; and

- in the second phase the upper clutch means are disen-

gaged from said rotating rack.
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