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This invention relates to a manufacturinq plant compris-

· 1n9 clt least one manufacturing cell, which manufacturing cell. 

comp1~ises at least one· pr9cessi:r.q device, a handling device 
... / 

associated with the processing device in order to automatically 

excha~ng• tools and/or workpieces on the processing device, and 

a mai;;azine for the objects to l:>e handled arranqed in the reach 

of the handlinq device, the magazine being provided with a ro-

. tatir..q rack having a plurality of storing planes mounted upon 

.anotl'!.er . on a support. 

BACKGROUND OF TH! INVENTION 

Manufacturing plants of this kind are disclosed e.g. in 

tb.e publications EP-Al-0,132,599 and Ei'-A2-0,297,034. The maqa­

zines mentioned therein are also k..~own under the desiqnation 

"multi-level revolving storage machines". 

If a :ir.anufacturinq plant is run non-attended and for a 

prolonged period of time, it may be necessary to place at dis-
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posa:~ a considerable number of workpieces and tools, especially 

if tbe 111achininq processes are quickly chanc;in9. This means 

that relatively large magazine spaces and handling devices co­

veri11q wide areas are necessary. In this case, according to-the 

statl.ts of the art, for operating one or more processing devic­

es, C•ften a plurality of multi-level revolvinq storage machines 

and, e.q., a portal robot are necessary, such as e.g. described 

in tt:-.e publication "Moglichkeiten und Trends bei der automati­

scher.t Werlcstuckhandhabung mit Industrierobotern" ["Possil::lili• __ 

'ties and trends in th• automatic workpiece handlin9 by indus­

trial rol:>ots"J, publ:islied .. :in "Zeitschri:ft tur industrielle Fer­

tigur .. 911 11i.§., No. 10, 76·..i(sprinqer-Verlag) • It is known from 

expe?:·ience that in this case the material eX;ienditure and the 

space re~irement are important. Furthermore, due to the ·larc;e­

ness of the magazine spaces, the interruption time for restock­

inq-the magazines at.their respective positions is-long. 

OBJECTS OF THE INVENTION 

It is a primary object cf the present invention to pro­

vide a conception tor operating a ma.nufactU:ri-n9 pla.nt which 

avoids the abovementioned disadvantages ot the prior art. 

!'Urther objects of the present invention will become evi­

dent from the following specification. 
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SlJMM.ARY OF THE INVENTION 

To meet this and other object~, the present invention 

prov:Ldes a manufacturing plant comprising at least one :manutac­

turinq cell 1 each cf them comprising at least one processing 

devic:e. Further, there is provided a handling device associated 

with the processing device in order to automatically exchange 

toolu and/or workpieces on the processinq de~ice. A magazine 

for t~e objects to be handled is arranged in the reach o:! said 

'the ctevice. The magazine 'is provided with a rotatinq rack hav­

ing~ plurality ot storin91planes mounted upon another on a 

The manufacturinq plant includes a plurality of rotating 

racks. which are designed as transportable constructional units 

e~cha.nqeably insertable in a stationary part of the magazine. 

The stationary part comprises means for rotating said rotating 

racks. FUrther, there are provided a transfer station separated 

form the manutacturinq cell tor loading and unloading the ro­

tatinq racks and transporting means for transporting the rotat­

ing racks form the transfer station to the magazine station, 

and vice versa. 

In this way, it is possible to provide just a small stor­

age cap_acity at the magazine station, and to use a simplier 

handling device tor serving the processinq device. Moreover, 

the a:oess time to the magazine is reduced. The exchangeable 

rotating rack can periodically, or according to the require­

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

T 
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toola, respectively, and be discharged and recharged outside 

the naqazine station. The exchanc;e can take place without in­

terruption of the manufacturin9 process. 

In a manufacturinq plant having a plurality of manufac­

turing cells, the manufacturinq cells can be operationally 

linkEtd by leadinq the 11'.'ne of the transporting means past all 

manufacturing cells,_ and by forw-ardinq the magazines loaded 

with the objects to be handled form manufacturinq cell to manu­

factt~inq cell by means of the transporting means. 

Preferably, the tra~sfer station comprises a buffer stock 

for intermediately stockinq·rotatin9 racks prepared for use in 

the l:agazine stations. 

Preferably, the tr~nsporting means for the rotating racks 

are c:onstituted by at least one floor conveying truck. In par­

ticular, the rloor conveying truck may be automatically operat­

ed and guided on lanes which connect the magazine stations of 

the nanufacturinq cells with one another and with the transfer 

station. such lanes may also be located between the pick-up 

places of the transfer station a.nd the buffer stock. 

Preferably, the rotating racks are provided at the lower 

end of their rotating support with a foot plate forming the 

base for transporting them in an upright position. 

Preferably, said floor conveying truck and the transter 

· station are provided ~ith pick-up places for one rotating rack 

each, whereby the pick-up places comprisins holding means for 

transportinq and tor handlinq the rotatin~ racks in the trans-

T 
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fer 1sta.ti.on. The tloor ·conveying truck comprises at least two 

pick··up places for one rotating rack each, so that there are at 

least~ one pick-up place for one rotatinq rack used in a maga­

zine, and a vacant.pick-up place for ta.kine; up of a rotating 

rack to be replaced. 

In order to facilitate the transfer of the rotating racks 

form the magazine station to the floor conveying truck, and 

vice versa, and to automate this transfer, if desired, the sta­

tiona.ry part of the magazine and each of the pick-up places of 

·the f"loor conveying truck. and of the transfer station may com­

prise one conveyer system '.~ach, having a horizontal conveyer, 

the· conveyers of all conv'eyer systems being located on the same 

level. ~he conveyer systems may e.g. be roller conveyers com­

prising jointly driven rollers. 

Each pick-up place of the transfer station preferably 

comprises a boqie and.a lifting device. for transferring a ro­

tatinq rack from the conveyer system to the bo9ie, and vice 

versa. The construction may be such that the rotating rack is 

freely rotatable when placed with its foot plate on the boqie, 

so that it can simply and comfortably be loaded and unloaded. 

For this purpose, the boqie may comprise a set of rollers 

arran;ed in a circle, and a pivot adapted to engage a centering · 

sleeve on the rotatinq rack ~oot plate, said set of rollers and 

said :~ivot· being individually movable in vertical direction by 

means ot a lifting device. 

Furthermore, the respective conveyer systems preferably 

compr.ise auxiliary means for ensuring that the rotating racks 

1 
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reacll and maintain, respectively, th.e desired positions. Thus, 

e.g •. • guide means a.re mounted along the conveyer of each con­

veye:: systelft at the circumfaranee ·of the foot plate for longi­

tudinally quiding the :rotating rac::k. Furtherlllore, the conveyer 

of the conveyer systems which are associated with the magazine 

stati~on and the transfer station may comprise a stopper for 

stop1>inq the incominq rotating- rack in the area ot action of 

the i~espective holding means. 

Finally, retaining shoulders may be provided along the-· 

·conve=yer cf the conveyer system associated with the floor con­

veyirlg truck, said retaini.nq shoulders overla.ppin9 the foot 

plata1s of the rotating rilck, in order to prevent the rotating 

rack from tippinq. 

In a practical embodiment of the magazine, its stationary 

part comprises a stand provided with disengageable clutch means 

for k·earing and driving the rotating rack. Preferably1 the dis­

enqageable clutch means cooperate with both ends of the rotat­

ing support of the rotating rack. 

%n a preferred embodiment of the magazine, the rotating 

support of the rotating rack is provided at its lower end with 

a foot plate having a centering sleeve which is downwardly 

open, and at its upper end with a centering cone. The lower 

part-of the stand comprises a driven rotating stool bearing the 

rotating rack, the rotating stool being provided with an up­

wardly extencHnq centering pin engaging the centering sleeve of 

the f~ot plate. The upper part of the stand comprises a shaft 

end p.rovided vith a do'N-nwardly open, freely rotata!>le conic 
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centeir hole for taking up the centerinq cone of the rotatinq 

suppc•rt. 'l'he rotatinq stool, together with a turnable drive 

unit for rotating the same, are mounted on a elevating platfo%'1%1 

torcing the rotating rack upwardly, in order to interlockingly 

position and hold the rotatinq support of the rotating rack 

between the rotating stool and the shaft end,· and to friction­

ally connect the foot plate.with the rotating stool. 

Preferably, the rotating rack can be lowered from its 

operation position to a point where its foot plate touches the 

'conveyer and tne clutch means, upon disengagement from the ro­

tating rack, release the l~tter in the conveying direction. 

'l'he means for trans'ferrinq the rotating rack from its 

operating position to the conveyar system may e.g. be con­

structed in such a waw that the elevating platform can be 

lowered from its operation position tQ a point where the cen­

terin1; pin on the rotating stool disengages from the centering 

sleev•e on the end of the rotating support after the rotating 

rack 1~as placed-onto the conveyer system, and that the shaft 

end Ci!ln upwardly be drawn-off for disengaging the centering 

cone ·~n the upper end of the rotating support from the conic 

cente::- hole on the shaft end. This allows that the disenqage­

~ent 1)f tha rotatinq rack from the disengageable clutch means 

be ef:Eected in tw0> ·phases, i.e. in the first phase th.e :rotating 

:rack ;Ls placed onto the conveyer system, while the upper clutch 

means are still engaged and the lower clutch means are disen­

qa9ed,. and in the second ~hase the upper clutch means are d~s­

engagl!d from the rotating rack. 

1 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, an eml>odimant of the manufacturing 

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

'ferer1ce to the accompanying- d:rawings, in which: 

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

inver.;tion comprisinq an exchanqea:ble rotatinq rack; 

FIG. 2 is a side elevation of the maqazine of P~G. 11 

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

1: 

FIG. 4 is a si~e elevation of the exchangeable rotatinq 

rack designed as a separate co~structional unit; 

FIG. 5 is a front view of the magazine of FIG. l showing 

the c~nveyer system in a lowered position and the rotatinq rack 

disen1:ra9ed. from the clutch :means: 

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

lower clutch means in working order; 

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

ing the clutch means.in.disenqaqed positioni 
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FIG. a is a sectional view, in a larger scale, of the 

uppe1:- clutch means in working order; 

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

ing 't:he clutch means in dis~nqaqed position; 

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

fer a.tation1 

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

of FIG. :LO; 

FIG. 12 is a horizontal projection of a floor conveying 

truck havin9 two pick-up places for one rotatinq rack each; 

FIG. 13 is a side elevation of the floor conveyin9 truck 

Of FIG.° 12; 

FIG. 14 is a diagrammic representation of a manufacturing 

cell ·::omprising a processing device, a maqazine station, and a 

handling davice, as well as of a ~loo~ conveyin9 truck ; and 

FIG. 15 is a diaqramic representation of a. manufacturing 

plant comprisin9 a plurality o! manufacturing cells, a plurali­

ty of floor convey1n9 trucks, a tran~er station and a buffer 

stock. 
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DESCRIPTION OF A PREFERRED EMBODIMENT . 

Now, as an example, a preferred embodiMent of the present 

invei:.tion will be described in more detail with reference to 

the clrawinqs. 

~he maqazine, which is shown as an example, comprises a 

stana 1 consistinq of rectangular tubes and havinq a square 

horizontal projection. This stand 1 is of a heiqht correspond­

ing to the rotating rack 2, which is separately shown in FIG. 

·4, and comprises the stationary part o:t the magazine including 

the :means for.revolving op~ration of said rotating rack 2. The 
, 

individual parts of this· stand l will be described more in de-

tail ;below, according to requirements. 

As shown in FIG. 4, the rotating rack, ~enerally marked 

by 112", comprises, in a manner known per se, a rotating support 

3 sup:?ortinq a number of bearers 4 :for the objects to be handl­

ed. (w•:>rlcpieees; and/or tQols}. Said bearers 4 are shaped as cir­

cular plates, and are mounted at equal distances on several 

levelis on said rotating support 3. For this purpose, each of 

the b1!arers 4 is provided with a hub 5 which is fixed (in a 

mannei:: not shown in detail) to said rotatinq support 3, e. q. by 

means ot pins. As shown in FIG. 3, each bearer 4 comp:ises at 

its c:Lrcum.ference a number of storage places 6, e.9. eight 

place~s. 'l'hese storaqe places 6 a:re all of the •ame construction 

and mciy e.g. comprise a radial incision·· 7 and an axial recess s 

for cc>rrectly positioninq the objects to be handled. 

At its lower end, the rotating support 3 of the rotating 
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rack 2 is provided with a ~oot plate 9 which may ~Q fixed to 

the l:-otatinq support 3 by ma ans of a hub 10, in a manner simi­

lar 1:0 that of the bearers 4. The toot plate 9 has a somewhat 

l~~.isr diameter than the bearers 4, and is provided near its 

circtlmference with a number of locking hol.s ·11, e.q. eight 

loc:k1ng holes, for positioning the rotating rack 2 in various 

angular positions. The hub 10 situated at the lower end of the 

rotat.inc; support 3 also forms an upwardly. open centering sleeve 

12. A.t its upper end, the rotating support 3 comprises a cen­

·taririg cone 13. 

Clutch l1leans are mou~ted on the stand l for bearinq and 
,.,; 

operating the rotating rack 2. The clutch means cooperate with 

the ends of the rotating support 3 which are constructed as 

described above. The lower part of .the stand 1 comprises a ro­

tating stool 14 which bears the rotating rack 2 in its ope~a­

tional position, as shown in FIGS. 1 and 2. 

Details cf this rotating stool 14 are shown in FIGS. 6 

and 7. For frictionally connecting the rotating rack 2 and the 

rotating stool 14, the latter is provided with a friction lin­

ing 15. The rotating stool 14 is mounted on a shaft 16 1 these 

two e.Le:inents being rotatably mounted on an elevatin9 platform 

17 in the manner shown. The rotatinq stool 14 is provided at 

its c:trcumferenc:e vith a toothing 18 which engages a pinion 19 

of an electric driving motor 20 mounted on the elevating plat­

form :L 7 for operating the rotating stool 14. The upper end of 

the sl1aft 16 forms an upwardly extending centerinq pin 21 which 

enqaqt!s the centering sleeve 12 on the foot plate 9 of the in-
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serte:d rotatinq rack 2 CFIG. 1). Four working cylinders 22 are 

provided for vertically adjusting the elevating platform 17. 

'!'he lii'orkin9 cylinders 22 are actuated by a pressurized fluid. 

'l'hei~ piston reds 23 are connected to the elevatinq platform 

17. ~he working cylinders 22 are mounted to the underside c~ a 

mountinq plate 24 which in turn is supported ~y an upper frame 

part 25 ct the stand l. 

As shown in FIG. l, the upper clutch means consist of a 

rotatable and vertically displaeeable shaft end 26 comprisinq a 

·downwardly open conic center hole 27 for taking up the center­

ing cone 13 of the rotatin9 support 3 ot the rotating rack 2. 

'l'he s::taft end 26 is beared by a driving block 28 which in turn 

is su;?ported by a platform 29 which is mounted to an upper 

frame part 25 of the stand 1 by means ot supporting plates 30. 

As sh1:::iwn in detail in FIGS. 8 and 9, the driving block 28 is, 

as d.i:19rammicly represented, a working cylinder comprising a. 

press1l:r• piston 32, the shaft end 26 being freely :rotatably 

beareci in the hollow piston rod 33 • 

When the 3agazine is in operation, the elevating plat~onn 

l. 7 is.. under the. action of the workinq cylinder 2 2, in an upper 

end p<,sition (FIGS. 1, 2 and 6), and the pressurized working 

cylinder 28 pushes the shaft end 26, in the opposite direction 

of toJ:-ce, against the upper end 13. of the rotating support 3. 

Therel:>Y, the centering pin 21 on the rotatinq stool 14 enqaqes 

the cEmterin9 sleeve 12 at the lower end of the rotating sup­

port ::. , and the centerinq cone 13 at the upper end of the ro­

tatin~r support 3 engages the conic· center hole 27 of the shaft 
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end ·:?6. In this manner, the rotatin9 support 3 is interlockin9-

ly pc:iisitianed ·and held between the rotatinq stool 14 and the 

shaf1: end 2 6, and the foot plate 14 is frictionally connected 

with the ro~atinq stool 14. 

A vertically ~ovable lockin9 pin 34 cooperating with the 

loc:lc:i.n9 holes ll of the foot pl~te 9 is provided, in a manner 

knowri per se, .for fixing the rotating rack 2 in those anqular 
-=· ...... 

posit~ions whidi are planned for removing the objects to be 

handled 78 by means of a handling device 76. said locking pin 

·34 1~ displaced by a workifli cylinder 36, ~ounted on the stand 

l, b~· means of an intermed~ate supporting arm 35 (FIG. l}. Fur­

theriiore, an electronic storage device 37 is mounted at the rim 

of tbe foot plate 9. ~hi~ electronic storaqe device 37 contains 

info:r:11ation tor identifyinq the in·serted ·rotating rack which 

. info~mation can be read by a readinq device 38 mountad on the 

stand l. (FIG. 2) 

For exchanging the rotatinq rack 2, the stationary part 

of the maqazine comprises a conveyer system 39 havinq a hori­

zontal convayer onto which the rotatinq rack 2 can be lowered. 

This conveyer system 39 is a roller conveyer mounted on. the 

mounting plate 24. The rollers of the roller conveyer are bear­

ed in plane-parallel supporting plates 41 and are driven by 

lUeans ct chains 42 by a common driving motor (not shown). Guide 

rails 43-are provided at the circumference of the foot plate g 

along the conveyer on a fr~me part 44 of the stand 1, for lon­

gitudinally quidinc; the rotatinc; rack 2 (FIGS.land 3). A 

stopp~a:- 45 is mounted on the same frame part 44 (FIGS. 2 and 
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3). 'J~he toot plate 9 knocks aqainst this stopper 45 when a ro­

tatirt9' rack 2 on the conveyer system 39 is moved into the stand 

1. Ir1 this way, the rQtatinq 'l:"ack 2 is stopped in the c:enering 

area, so that the centering pin 21 can en9age the centering 

sleav·e 12 , and the centering cone 13 can eng-age the conic cen­

ter bole 27. 

Removal of a rotatin9 rack 2 is effected as follows: 

First, the rotating rack 2 is moved from the operating position 

shown in FIGS. 1 to 3 into the transporting position shown in .. 

"FIG. 5, i.e. placed onto the conveyer system 39. For this pur­

pose, the elevating platfo~ 17 can be lowered from its opera­

tion position to a point ·where the centerin9 pin 21 on ··the ro­

tating stool 14 d.isenciaqes from the centerinq sleeve 12 on the 

lower end or the rotatinq support 3 after the root 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

lll.ent. Thereafter, the shaft end 26 is upwardly drawn-off by 

countarpressurizinq the ~orkinq cylinder 28 for disenqaging the 

cente:C"ing cone 13 at the upper end of the rotating support 3 

from ·:he conic center hole 27 in the shaft end 26. By this, the 

rotat:Lng rack 2 is disengaged form the lower and upper clutch 

Ja.eans, the final posi~ions of which are show-n in FIGS. 7 and 9. 

'rhe r1,tatin9 rack 2 can now be moved by the conveyer system 39 

out f::-om the stand l at its front side, as shown in FIG. l, ·as 

soon us the locking pin 34 was downwardly withdrawn from the so 

far oc:cupied locking hole ll in the foot plate 9. 
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The construction of the pick-up place of the transter 

stati.on shown in FIGS. 10 and 11 again uses a stand 46 consist­

ing E·.g. of rectangular tubes and having a square horizontal 

projection. The height of this stand 46 approximately corre~ 

sponds to the low~r part of the magazine stand 1 which is li­

mited by the frame part 44 (FIG. l). A mounting plate 48 is 

suppcrted by the middle frame part 47 of said stand 4~. said 

mounting plate 48 supports a conveyer system 49 having a hori­

zontal conveying plane formed by two set of rollers 50. The 

·conveyer system 49 is of essentially the same construction as 

the conveyer system 39 of .~e maqazine, and its horizontal con­

veyer has the same level ..... as that of the conveyer system 39. In 

the present application, the driving mechanism of the conveyer 

system 49 is also shown. It comprises a driving motor 5~ mount­

ed on a lower frame part 52 of the stand 46, and drives a com­

mon pri~ary shaft 54 of the two set of rollers 50 by 111eans of a 

chain drive 53. 

'I'he pick-up place of the transfer station, as shown, also 

comprises a bogie and a litting device for transferring a ro­

tatin•; rack from tb.e conveyer 49 to the bog'ie, and vice versa, 

allow.Lnq the rotating rack to be rotated during its transfer. 

Said bogie comprises a set of four rolle=s 55 arranged in a 

circl•a which support the foot plate 56 (shown in dot-dash li­

nes) c:>f the boqie. Each roller 55 is freely rotatably beared in 

a bea:::-inq block 57. IJ:'wo liftinq cylinders 58 supported by the 

mount:Lnq plate '8 act upon said bearing block 57. They are ac­

tuated together for liftinq the rollers 55 from. the conveying 
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plane and ~o lower them to the conveying plane, respectively. 

The ~oqie also comprises a pivot 60 destined for enqaqinq the 

·. centerinq sleeve 59 of the foot plate 56. The pivot 60 is guid­

ed in a bearing bush 61 provided above the ~ounting plate 48 

and can be actuated by a liftinq cylinder 62 provided below the 

mountinq plate 48. 

The li!tinq cylinder SS and the lifting cylinder 62 are 

separately controllable in order to •aka the rollers 55 and the 

pivot 60 vertically move at different times. This possibility .. 

·is used above all for transferrin~ a rotatinq rack from the 

conveyer sys~em 49 to the .~ogie. ~ereby, first the pivot 60 is 

lifte•i for centerinq the . ..:rotating rack, and only then the ro..; 

tatin; rack i~ lifted away from the sets of rollers 50 of the 

conve;yer system 49 by the rollers 55 of the J:>oqie. In a similar 

manne:C' as for the 111agazine station, the deposited rotating rack 

is bri:»uc;ht ta the centering area by guide rails 63 arranqed 

along the conveyer of the conveyer system 49 at the rim of the 

foot ]?late 55 and by a stopper 64 arranged at the end of the 

conve:rer. 

FIGS. 12 and 13 show, mostly in a diaqrar!U1lic representa­

tion, a floor conveying truck as used in particular in automa­

ticly operated canveyer systems. The means for the remote con­

trol C)f such floor conveyinq trucks are known per se, and are 

not elcpla.ined here in detail. The whole understructure of the 

vehicl.e, inclusive ot the undercarriage, is marked by "65". 

Bumpe1:s 66 a::re arranged at both ends of the vehicle understruc-

tura EiS in a man."ler known per se. 
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The superstructure of the vehicle comprises two pick-up 

places for cne rotatinq rack each, the foot plate 67 of vhich 

is shown in dot-dash lines. !ach pick-up place is in turn pro­

vided with a conveyer system 68 having a horizontal conveyor ot 

the kind described above. Hare too, tha conveyers have the same 

level as that of the Jllagazine 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 a:rranged in such a manner that the vehicle can be loaded ·· 

·and u:nlaaded ~rom both sides. For this purpose, the quide rails 

actin•; on the rim of the t9ot plate 6! extend over the wl)ole 

len9t!:i of the conveyer ana the whole width of the vehicle, re- .. 

spect.l.vely. For tixinq the rotating racks put down on the ve­

hicle during transport, the construction comprises, on the one 

hand, pivots 70, arranqad in ·the center of the pick-up places, 

which are vertically movable in the same way as the pivots 60 

in FI1~s. 10 and 11, and, on the other hand, retaininq shoulders 

71 ov1argrippinq the foot plate 67. The pivots 60 are destined 

tor em;aginq the centering sleeve of the rotating rack put on . 

therel:>y securing the rotating rack against lateral displace­

ment, whereas the.retaininq shoulders 71 prevent the rotating 

rack ::rom tipping. 

FIG. 14 diaqrammicly represents, as an example, the lay­

out o:: a simple manufacturing plant, comprising a processinq 

devico 75, a handlinq device 76, and a maqaz·ine 77, said maga­

zine 77 comprisinq an exchangeable rctatinq rack 2 of the con~ 

struct:ion shown in FIGS. l to 9 bearing symbolically traced 
~~~~~~~~~~ 

iii i 1iW1i11ii 
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tools; and workpieces 78, respectively. The handlinq device 76 

com.pz•ises three controlled axles and a grip arm 79 which is 

mount.ed in a longitudinally :movahle manner in a bearing part 

BO. '.I'he bearinq part so is mounted on a. carriage 81 and is ro­

tatal:le around the axis 82 ·vhicb in turn is mounted on a sta­

tionery support 83 in a vertically movable manner. The yarious 

phases of movement of the grip arm 79 during tne exchange ~f 

tools and workpieces, respectively, are traced in dot-dash 

lines. 

FIG. 14 clearly shows that the auxiliary devices take 

only relatively limited spac• of the station, and that the 

handling device 76 needs only limited moving space. Tbis advan­

tage is due to the fact that even in a prolonged operation of 

the m:lnu.tacturing plant, one sole magazine 77 of the kind de­

scriJ:>.ed above is sufficient, and that thus, for the exchange of 

the o:::Jjects to be handled, the action of the grip arm 79 is 

limit1ad to this sole magazine 77. 

FIG. 14 also shews a floor conveying truck 84, desi911ed 

e,9. as shown in FIGS. 12 and 13, which is mov•d, in a manner 

known per se, by means of an induction loop 85 along the course 

of tht! latter near to the lnagazine station 77. In FIG. 14, the 

truck 84 is in a first stop position in which its vacant .pick­

up pluce 86 is.exactly opposite to the maqazine station 77. 

Thus, the rotating rack 2 t.o be exchanged can be transferred 

tro:m the magazine station 77 to the truck 84 with the aid of 

the cc:inveyer systems 87 and. BS. The rotatinq rack 90 containi.n9 

the tc>ols and workpieces. 91, respectively, which are necessary 
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for continuing the manufacturing, and destined for replacing 

the rotating rack 2, is meanwhile waiting at the sacond pick-up 

place 89. By advancinq the truck 84, the occupiad'pick-up place 

is aligned to the magazine station 77, for transferrir.g the new 

rotating rack 90 to the pick-up pl~ce of the ~aqazine station 

which now is vacant. In this manner, the exchange of the rotat­

inq r.3cks 2 a."'ld 90 can be eff ectad fully automated by means of 

appro;;>riate control systems. 

FIG. J.4 diaqrallllUicly ·represents a manufacturing plant, .·.· 

compr.ising 

a l?lurality of ~anutact~inq cells 100, e.9. three cells, 

co111prisin9 two processing devices 101 each; two handling 

del/ices 102 individually associated with the processinc; de­

vic::es 101; and a common magazine 103 for the objects ta be 

ha1idlecl; and 

a 1:ransfer station 104 comprising a plurality of pick-up 

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

a l>lurality o'! ptek-up places 107 for the exchangeable ro­

ta.1:inq racks. 

Automaticly operated and ~ided floor conveying tr~cks 

1oa, c>f the kind described a~ove, having two pick-up places 109 

e~ch, serve for transpartin; the ro~atinq racks between the 

trans1~er station l04, the buffer stoc::k lOS and t.tie 111.anufactur­

inq CE:lls. However, floor conveying trucks co:prisinc; r..cre t~an 

two pick-i.:p places :r.ay be used as well. :In the present example, 
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the l~ne defined by the induction loops llO runs alonq the ma­

nufacturinq cells ioo. Thus, said manufact~rinq cells are com­

~unicationwise directly linked to·one anot..~er, and the rotatinq 

racks with the tools and workpieces, respectively, stored 

therein can be directly transmitted farther from one manufac­

turin•; cell to t.1-te next manufacturing' cell, in accordance with 

the r1equired sequence. Of course, in other applications, the 

:a.nufi1cturinq cells may by radially linked to the transfer sta­

tion :104 and the buff er stock · 106, respectively. 
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WHAT IS CLAIMED IS: 

l. A manufacturing plant comprising: 

at least one manufacturing cell, each cf them comprising: 

at least one workpiece processinq means; 

a handling means ·ass~ciated with said processing means in 

adapted to autcmat!ca.lly exchange tools and/or workpie9es 

on said processing means; and 

a magazine means for the objects to be handled located in 

the reach of said handlinq means, said magazine means 

being provided with a rotating rack havinq a plurality o~ 

storing planes mounted upon another on a support; 

a plurality of said rotating' racks which are designed as 

transportable constructional units exchangeably inserta.ble 

in a stationary part of said :magazine means, said stationary 

pa1:-t comprising means for rotating said rotating racks; 

a 't:.ransfer station separated form said manufacturing cell 

tor loadinq and unloadinq said rotating racks; and 



-------------------- ----~--

; \ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \Ill 
* C L M S ·* 

- 22 -

t1:-ansportinq :m.eans for transportin9 said rotating 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 butter stock for intermedia­

tely stocking rotating racks prepared for use in said magazine 

means. 

3. A manufacturing plant accord.ingto claim l, wherein 

said transporting means ior said rotating racks comprises at 

least one floor conveying truck. 

4. A manufacturing plant according to claim 3 1 wherein 

said .at least one floor conveying truck is automatically oper­

ated and guided on lanes connecting said magazine means of said 

manu:f.:icturin9 cells with one another and with said transfer 

static:m. 

s. A manufacturinq plant according to claims 2 and 4, 

where:Ln said transfer station comprises lanes between the pick­

up places of the transfer station and said buffer.stock. 

This Sheet Has B 
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6. A manufacturing plant aecordinq_to claim 2, wherein 

the :i:·otatin9 racks comprise at the lower end of their rotating 

suppc·rt a foot plate the base member !or transporti~g said ro­

tatinq racks in an upright position. 

7. A manufacturing plant according to claim 6, wherein 

said floor conveying truck and said transfer station comprise 

pick-·11p places for one rotating rack each, said pick-up places 

'compr.Lsinq holding means for transporting and for handling said 

rotat.Lng racks in said tra1;1sfer station. 

' ·"' 

a. A manufacturinq plant according to claim 7, wherein 

said 1!loor conveying truck· comprises at least two pick-~p 

placen for one rotating rack each. 

9. A manufacturing plant accordinq to claim 7, wherein 

said t.ransf er station comprises at least one pick-up place for 

one rc•tatin9 rack. 

10. A manufacturing plan~ according to claim 7, wherein, 

for transferring the rotatinq racks from said maqazine means to 

said :floor conveying truck and from the latter to said trans.fer 

station, said stationary part o! said maqazine means and each 
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.of said pick-up places of said floor conveying t:-uck and of 

said ·transfer station comprise cne conveyer system, each having 

a horizontal conveyer, the conveyers of all conveyer systems 

being located on an even level. 

11. A manufacturinq plant according to claim io, wherein 

the ccmveyer systems include roller conveyers comprisi~g j·oint­

ly dr:lven rollers. 

12. A manutacturin~'plant according to claim 10, wherein 

each 1>ick-up place of said transfer station comprises a boqie 

and a liftinq device for transferring a rotating rack from said 

conve1•er system to said bo9ie and vice versa. 

13. A manufacturing plant according to claim 12, wherein 

said z·otatinq rack is freely rotatable when placed with its 

foot plate on said bogie. 

14. A manufacturinq plant according to clai~s 12 and 13, 

wherein said bo<;ie comprises a set of rollers arranged in a 

circle, and a pivot adapted to enqa;e a centerin9 sleeve on 

said rotating rack foot plate, said set of rollers and said 

pivot :beinq individually movable in vertical direction by means 
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of a liftinq device. 

15. A manufacturing plant accordinq to claim 10, further 

compr.Lsing quide means mounted along the conveyer of each con­

veyer system at the rim of said foot plate for longitudinally 

quidi::ig said rotatinq rac:k. 

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

where:ln the conveyer of' th~ conve::yer systems which are associ-

ated with said l'!laq"azine means and the transfer station com­

prisea; a stopper for stopping the incominq rotatinq rack in the 

area <>f action of the respective holding means. 

l7. A manufacturin~ plant according to claim 10, further 

comprlsing retaining shoulders arran9ed along the convayar of· 

said c~onveyer system associated with said floor conveying 

truck, said retaining shoulder& overlapping said foot plates of 

said l'Otatin9 rack. 

18. A manufacturing plant according to clai111. l, wherein 

said stationary part of said magazine means comprises a stand. 

provided with disenqaqeable clutch means for bearing and driv­

ing said rotating rack. 
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19. A manufacturing plant accorclinq to claim 18 1 wherein 
said disengageable clutch means cooperate with both ends at 
~aid rotatinq support ct said rotating rack. 

20. A manufacturing plant according to clailns 6 a~d 19, 

wherein: 

said rotating support of said rotatinq rack is proviaea 

at its lower end.· with .a foot plat.e having a centerirtq 

sleeve which is downwardly open, and 

at its upper end. with a centering cone; 

th•~ lower part of said stand comprises a driven rotating 

stc:>ol bearing said rotatinq rac]t, 

said rotating stool bein9 provided with an upwardly ex­
tending centering pin engaging into said centering sleeve 

of said foot plate; 

thE~ upper part of said stand coMprises a shaft end provided 
w~t;h a downwardly open, freely rotatable conic ce..~ter hole 

for taking up said centering cone of said rotating support1 

anc. 
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said rotating stool tosether with a turnable drive unit for 

ro·t:.atinq the sa:me are mounted en a elevatinq platforni, said 

ei11vating platform pushing said rotatinq ra.ok upwardly, in 

orciar to interlockin9ly position and bold said rotatinq sup­

poi~ of said rotatin9 rack between said rotating stool and 

sa.:ld shaft end, and to frictionally connect said foot plate 

wi 1:h said rotatinq stool. 

• 
21. A manufacturing'plant according to claims 10 and 20, 

whereln 

satd rotating rack can be lowered from its operation posi­

tic1n to a point where its foot plate touches said conveyer; 

ancl 

sai.d clutch 111.eans .upon disengagement from said rotating rack 

release the latter in the conveying direction. 

22. A manufacturing plant according to claiM 21, wherein 

said elevating platform can be lowered from its operation 

position to a point where saia centerinq pin on said rotat­

ing stool disengages said centerinq sleeve on the lower end 

ot said rotating support after said rotating' rack was put . 

down onto said conveyer system; and 
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said shaft end can upwardly be drawn-off for disengaging 

sa.id center lnq cone on the upper end of said rotating sup­

po:r:t farm said conic center hole on said shaft end, 

- thereby allowing that the disengagement of said rotating 

rack from said disengaqea})le clutch means be effected in 

two phases, whereby 

- in the first phase said rotating rack is moved ~own 

onto said c:onveyer system while the. upper clutch means 

are still enqaqed ,µ.d the lower clutch means are dis-

enqaqed; and 

- in the second phase the upper clutch means are disan­

gaged from said rotating rack. 


