2216108 PROCESS AND APPARATUS FOR THE BUFFER STORAGE AND CONVERSI ON OF FLAT ’
PRODUCTS PREFERABLY OCCURRI NG | N STREAM" EORVATI ON The I nvention relates to

a process and to an arrangenent for the buffer 3 onver si on of
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core (cf. e.g. German patent Z Z07 556, Sw SS patent application 1

788/ 86-0). Particularly in printing technology, the printed products are
preferably in streamformation and are supplied to the winding station in
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this way and are wound up to form rolls. If the number of

products to be processed in this way is greater than the
capacity of a roll, as soon as the latter is full, measures
must be taken in order to be able to wind the continuously
arriving products onto another'empty roll hub. In the
simplest, but uneconomic manner, it would e.g. be pcssible to
interrupt the working process and during said interruption
to replace the full roll by an empty rol; hub.
In addition, Swiss patents 654 553 and 654 554 disclose
a process and an apparatus making it possible in the case of
W only a single winding station with an additional intermediate
rell to replace the main roll of the winding station without
interrupting the working process. However, the products must
?g wound in doublé layer form;and for further processing must
_be subdivided by a special means back into two separate scale
or stream flows. If a roll is to be further processed in
another working area, such an additional means must be
provided there for unwinding the double roll. As a function

df the intermediéte roll capacity and as a result of the



-2- double layer formof the wound products on the nain roll, in this
process it.is necessary to replace the roll at relatively short I nterval s.
DE-OS 33 04 219 discloses an apparatus for stacking printed sheets. The
printed sheets supplied by neans of a feed gonveyor are transferred to a
conveyor belt of the apparatus. It is obvious that during this transfer
the phase rel ationship of the printed sheets, i.e. the information
concerning theubeei Rageal rov¥Rr baPLRE dbﬁﬁhaﬁeaeuétafohhenprmmtedrornducﬁs

is lost and the sheets are necessaril feren an dug to the feed
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Ther ef ore, wthout t1 ona nf | cat e expensi ve neasures, said
appar at us cadReargéugsedIltotssobnipuspbhat, dPniaﬂthiéntrﬁﬂéﬁ°5aFG° phase

apparat us it riedaRQbnBRS Ibkeuse bregt¥assheetsihe. éeCtQGOQakopestibenlng of
the printed sheets on t di scharge conveyor. A further disadyantage is

that it is n8?"ﬁ6§§485e°h5r'ngBﬁP?aboggFﬁiémefhdéﬁﬂéFﬂéFﬁBFe°5fFBFt and
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supplied to another installation tor further processing either nanuall¥ or
at the However, in many uses it is desirable or nécessary to retaln
the phase relationship of the printed products throughout
. all the working stages and also during intermediate storage.
Thg?efore, without additional ¢omplicated and expensive
méasures, said apparétus cannot be used for such purposes.
In addition, with said'apparatus it is not‘possible to freely
select the reciprocal positioning of the printed sheets on
the discharge conveyor.' A further disadvantage is that it
is_nqt possible, or is only possible with considerable effort
and expenditure to replgce the individual rolls or storage
rolls, becéuse'they afewjuxtaposed'in parallel, access to the
individual rolls is substantially impossible and consequently
the apparatus can only be ‘used to a limited extent as an
'offline buffer store. '
_ It is known from DE-0S 25 44 135 to provide two
alﬁernately loadable winding stations, whereof articles are
- in gach‘case supBiied to one, whilst the full roll is removed
. from-fﬁe-ofher windihg station. However, this solution in
this form can only be used to a limited extent within an
overall prbcess. because the rolls must be supplied to another
instéllabion for further processing either manually, or at the

best by using handling equipment, i.e. the apparatus



best by using handling equipnent, i.e. the. apparatus -3- constitutes a
"dead-end" within a continuous process. Additional stations nust be

provi ded for unw ndi ng purposes. Moreover, the right-angled path of the
conveyor belts at the transfer |ocations3leads to problens as in the case
of DE-OS 33 04 219, because the reciprocal arrangement of the products is
necessarily and undesirably nodified. In many g@llcatlons e.g. in the
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of parane ers of the produc overall sysfem i st as as
possi bl e abheetPnpro¢ess corodedti ebth 91fférenF.PaPam9ters in a

following, standardize process.or speciai_nechinee;'it is
consequently necessary to convert or.standerdized these
parameters associated.with the prodncts. Apparatuses are
generally known which, by means of rewinding convert printed
products wound .in undershot manner on to a roll and which in
the case of mere unwinding would be obtained in overshot
manner, into an undershot product flow again. The hitherto
known apparatuses_of this type have always been specifically
"intended for given uses and conseguently.only perm1£ aulimited
conversion of such parameters. These epperatuees aiso provide ;;
no possibility for the buffer storage of products. '

The problem of the present 1nvention is to provide a
method and an arrangement which avoid the aforementioned dis-
advantages and which are usable.es both an offline buffer
store and as a functional arrangement for the flexible con-
version of parameters of the. producbs within an overall
system, whilst as far as possible achieving limited mechanical
overall expenditure, particularly wlth regards to winding
stations. ' _

It is the further problem of the 1nvenhion fo pro#ide a

method and an arrangement so that, even in the case of very



overal | expenditure, particularly w.th regards to winding stations. It is
the further problemof the i nvention to provide a nethod and an arrangenent
so that, even in the case of very -4- high working capacities, a
problen}free repl acement of the loaded™r®l7s is possible wthout

i nterrupting the process and consequently unlimted offline buffer storage,
as well as achieving a flexible relationship with respect to the products
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in a streamfornmati,on with a set of inlet.paraneters representing relative

del i very p05|t|§ﬁV18ﬁ|5ﬁP§FF0n cl ock frequency and phase of the products,
as well as by neans of receiving a roll of products with a set of inlet
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representing rel, %&%td@rdﬁ%&is@oﬁﬂﬁEQ@abQQ'%ﬂﬁ%@éﬁﬁproducts, using an
"7 - arrangement with at least two roll modules, in which the

- products are supplied by means of a common main inlet for
a stream formation and are removed by means of a common
main outlet for a stream formation and where the main
‘inlet and the main outlet can be randomly and reversibly
connected to one of the roll modules, characterised by the

" following steps:’

supplying the products by means of the main inlet in
- a stream formation with a set of inlet parameters
. - representing relative delivery position, orientation,
Wt ' " clock frequency and phase of the products, as well as by
means of receiving a roll of products with a set of inlet
' parameters representing relative delivery position and
orientation of the products to one of the roll modules,

and removing the products through the main outlet in
a stream formation with a set of outlet parameters
representing relative delivery position, orientation,
-clock fregquency and the phase of the products, as well as
by means of a roll with products with a set of outlet



clock frequency and the phase of the products, as well as by neans of a
roll with products with a set of outle% 5 paraneters frepresenting
relative delivery position and orientation of the products fromone of the
roll nodules. OQther features of the invention are defined in the appendant
clainms set out hereinafter. The inventive nmethod permts a.continuous
supply of products of different kinds , preferably flexible and flat
products, whiRGrametenst AREPITNEInEame R ERIe ofeline Ry RoTbRhom ardd
means, a feed bldefi PV He prodBAES £1MEmSHRECSS] M8 Vr&TT anedsh &4 ndi ng
stations in the feed direction are | oaded. As a function off the quantity
of the products supplied and which is dependent on the process speed, two

or preferabl ptAyre fdaylirgs dnttlonsimrentpiowi ded. defihwedl ierewée charging ...

or | oadi ng of_ thes i ndi ng st ations, can be controlled i-n different waysde =~
Through a suﬁﬁﬂﬁﬁﬁéﬁgéﬁkéﬁﬁusﬁﬁ %PE&W%B tP¥nbYAI belt or a'sinmilar feed
nmeans, it is possible to sinultaneously |oad.one roll and renpbve products

fromthe app W NQL. ' i de_t C ttings

bei ng possi b%}%ﬁ‘ﬁeﬁﬁeﬁﬁéﬁﬁ# %é “g?tv\”yfeme% ﬁ@egﬁ%%sct S -éﬁlc?igd and
removed. As rroduais off difefdrent adeierds bi |Prefenabinetlenibleandrol |
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a store or tao supply rolls froman internediate store to the
appar atus, wUSHoW 3 IMRARi iRED MRSy rAUPEPRY PALE vRF KFARTPFVELSE By
sui tabl e NnEagWARE ttrd)-suicddyd I Y evd ffed Wri hd Dng het € Iengei®NEhei t 1S

o1 50,2055101 &4 TRELLY M4 U0 G g ARt ebles o6 OF opgl Sragolay on -
inlet or the dfeathdatoduldtes phasel ied adndnelni ¢h of s t dependelnict sn clne be kept
constant du“ﬂﬁ%égggegpégé¥6§w3Lof¥bféfé?%$iy9$ofgi@inding stations are
provided. The alternate charging or loading of these
winding stations can be contrglled.in different ways.
Through a suitable arrangement of a common removal belt or
a similar feed means, it is possible to simultaneously
load one roll and remove products from the apparatus with
another roll, a wide range of control settings being
possible - of the relationships between the products
supplied and removed. As a result of the free
accessibility to the individual roll modﬁles, it is
readily possible to bring full rolls from the apparatus .
into a store or to supply full rolls from an intermediate L
store to the apparatus, without influencing or
interrupting the working process. By suitable measures,
e.g. a rewinding device, within the arrangement, it is
also possible to modify within the arrangement the
reciprocal orientation or position of the products at the
outlet with respect to those at the inlet or the feed
belt. The phase relationship of the products can be kept
constant during buffer storage. -As a result of this



wi ndi ng method an optinmumflexibility of the use possibilities during the
w ndi ng on and of f of ‘the products is ensured and pernits a continuous
offl'ine operation within an overall process,or system The arrangenment
according to the invention contains at leas®two rol | modules with

I nt erchangeable roll cores or rolls. The feed belt, w nding planes of the
roll or w nding nodules and the renoval belt are preferably located in a

vertical planeinding fmaddiaselan G td mudie d 1exdPddityi & fpddiee H3EnPOGFH PLLALARRY
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the pricnted pr

modi fyi ng the 1'ntake paraneters of oduct arrangenent.
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show. Fig. 1 A bl ock di agram of the nethod accordlg& to the invention
Fig. 2 AP RUER | L RfaTd s idfAre te SGia® afiatd ond ad Hds & nEmbatng
modul es. Fi g.0f8 branefih@icvaddisany, Wdih tishreee swdltle veaddoas edpldndimgeadh
case a rew ndji.ng device. Fig. Anot her r ange, t,. wi.th two rol
oa s vt b THE APnas oftndingsta tantee, The AhGLvAauAL, Bt nad foos
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_ " to ‘the removal belt, which is passed linearly beneath the
winding stations. In order to be able to give the reciprocal’
arrangement of the products in random manner at the outlet,
advantageously within the apparatus is provided at least one
device for the rewinding of the rolls or for modifying the
intake parameters. of the printed product arrangement.
Embodiments of the invention are described in greater
detail hereinafter relative to non-limitative embodiments and

the attached drawings, wherein show:

Fig. 1 A block diagram of the method according to the
. invention. '

Fig. 2 An example of a simple arrangement with three
roll or winding modules.

Fig. 3 An arrangement with three roll modules with in
‘each case a rewinding device.

Fig. 4 Another arrangement with two roll modules with
in each case one winding dévice, as well as two
roll modules with the possibility of rewinding
or a 180° deflection of the printed products.

Fig. S A block diagram of the method according to the

invention with two return means and a buffer timer.



vention with two return neans and a buffer tiner. Al t hough the

nvention is explained in greater detail hereinafter relative to exanpl es
fromthe field of printing technology, it can obviously also be used in
conjunction with randomother, flat afticles, e.g. flexible plastic parts.
It is also not a prerequisite that the products are supplied in a stream
formation. Thus, e.g. by nmeans of a clanp conveyor, products held in spaced
manner Wt hAléspegh tbeokevandtiber isarxbéawwgdd ion enedtent detatile sane way.
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to another process stage, a | ower working capacity than would be
necessé&eyg hlnoll%Yabllé penr eéélive‘stlbie adgnat PRUYSSHy Ly Srcila riiont ed product s,

or if @fthNtahldRt bRRPCCHIaLdUritRd183¢ WOERKI 74 .Xli30Q pJitild iS necessary, .
to provide a correspondl ng buffer store. AS was expl ai ned, herei nbefore, e
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product supply. ife cond era I'e mechani cal expen ure, e hitherto
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paranepgmgaigcdtmaweﬁMQef@ral Known solutions either have a con-

siderable mechanical expenditure, or limit the possibilities

of the working process. The present invention on the one hand
brings about a true offline buffer storage; i.e. the

possible buffer capacity can be as large as necessary...On

the other hand the buffer storage;arrangemeht simultaneously
provides the péssibility'of modifying in a flexible manner

the different parameters associatable with the printed

product supply. ' '

Desplte considerable mechanical expenditure, the hitherto _
known buffer storage means were only possible to fulfil one Eﬂ
function, namely the storage of the supplied products. The
inventive idea is to provide a multifunctional means, which
is able to fulfil a number of functions with minimum
expenditure. Use is made of the fact that the means
necessary for buffer storage, such as e.g. additional winding
stations are present, which bring about the mechanical '
requirements for further functions, particularly the modi-
fication of the input or inlet parameters, so_that the total
mechanical expenditure and effort ie optimized in an overall
system. Through the use of the apparatus according to the

invention at only'ohe point in an overall system, there can



mechani cal expenditure and effort is.optimzed in an overall system
Through the use of the apparatus according to the invention at only one
poi nt i'n an overall system there can be an overall optim zation of the
latter, which is nade nore flexible. Ther® is no | onger any need for

reci procal matching of the working speeds of e.g. the printing press, the
inserting and bundling means, etc., because the offline buffer store forns
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i ndi cates whether the printed products are Surﬁklled i n overshot, or

under shot neff@riagtead anky sous, WHip Ginosi FFIHSRE A hanifisant
di sghiarged afon thoCpreseit NBrfhd IpARIENEBY mearts EAISE ommbran roke terd Attihen

. [err] - and a rocal.position [err
2 addi ti onal °EF¥£§) g‘i}ﬁ% %05365‘% Je'}s |'52"cf'eip°ehna°en'ftam?'he snlﬁi aebrmof roll
stations in tbhebeffdyi windind err srtcnlrk—; nilgdtelntm Viorkg oaﬁ%dsumﬂtewv{ﬂtl'prl nt ed

products Canpp?n§gep$$gﬁhcts at a timing or clock frequency tl an

1 a phase p and a reciprocal position Il' The
phase p or the pnase-relationshib is understood to mean the

orientation o

reciprocal displaeement of theeprinted products in the
conveying direction. The orientation o is the spatial
position of_the printed products (e.g. bloom or cording in
the conveying direction, top page at the top or bottom, etc.),
whilst the reciprocal position I indicates whether the
printed products are supplied in overshot or undershot

manner at inlet 2. At an outlet 3, the printed products are

c

discharged at a clock'or timing frequency t_, a phase p,

2
an orientation o_ and a reciprocal position I . At

additional 1n1et§ 21~25, whose number.is dependent on the
number of roll stations in the offlying buffer store 1,

empty or loaded rolis.with printed products can be supplied
to the buffer stere 1. The brinted products wound on to the
roll hubs or cores can-in the same way be characterized with

parametebs'l , which describe the "frozen"

217 250 951-0,, .
state of the products, etc. Full, empty or partly wound rolls

can be removed from the offline buffer store at outlets
31-35. Hereinafter, in geheral times inlet parameters. are

designed x and outlet parameters 'y

i i’



to the buffer store 1. The printed products wound on to the roll hubs or
cores can in the sane way be characterized with paraneters [err] which
descri be the frozen" state of the produegs, etc. Full, enpty or partly
wound rolls can be renoved fromthe offline buffer store at outlets 31-35.
Hereinafter, in general tines inlet parameters are designed x1.and outlet
paraneters [err] The rolls supplied or renoved via these inlets or

outlets are | oBRRdr kLT RHRRM SR tHF PTEPRERE pf bALERS3S ntBhehe &°Tay that they

pr ef er abl yubpyes t ke SESEI 6aSE Phabgdd OF DEXK Vb SEn £8€ NpFéd dc €8n1 g ol N
printed products with its own orientation o and: recr{}{ocal !E)‘bsrtlon . At
S

| east one®of2¥ hth3 bl bR 2520 Y5 RAVE N B 1T heP fe 1 can

nodi fy thetmoswisoneéclandomrmaumm o;irirhfaewrpmadcw owlirch sisaipplied to - -

it via on 2 T c b r onnect i on\E‘-’“"-'-
bet ween |g dﬂ' %'f %"dl %Zc’hplh ‘F%l nggufif%l fus can g%én gu %‘% mai n

and a buf¢fértlm nmm medulon bi- 'aiidwt‘rUmellot’réhmefbmf&mvetwﬂgltm '
par amet er goq Py ”ﬁ%‘slég{iémx’?rfa&ﬁé orierea g o hé‘!’etﬂ&'ea{ ro% ons of

poi nts or sw tches i's connected to the jndividu nmodul es
41-45 andPRRAYRES 3Supphied sk thrvimyone nef otke cinlets de 2heR%i dual rol |

nodul es aTKe£ONEEE LT i e | I ELF SEEScHSOcion i Hepothiieeh BnleDyi Ous!y

inlet 2 can_be, suppl odu dlffere instal|ations, i.e. a
ol 1 o FRFESe SYDOASh el RGME DuLLRE Suh SRR R R PR 1 i
products wanfée wimcpin@dstotidm @uté@dieismm.rlmemsmusby eonvertingly from
the inlet @gd erafré) one or nore roll nodules.- These products can be

spliced toget TS Tt m uni tary stream formations by suitable bringing

t oget her at. th%yrmnaané a@%sisﬁeﬁoa@essmbséiwemhiyhrhdvqrdual fpnchte@lssheet.V
or the |ike £3nPE &PNSH df@&hé?erfwet Eoisté‘%%g%?li’sé 'EnbsiR&’%igJﬁlzzs

use buffer tiners according to-Sw ss patent S pat ent
as descripbell modules 41-45 and outlet 3. In a similar way, the

‘outlets of the indiv;dual roll qunles_are connected via
interfaces 56-60 to the Qutlet_3; Qb#iously inlet 2 can be
supplied with products_from_different 1nstallations, i.e.
a multiple inlet'z,can'be provided. It can'also be gathered
from Fig. 1 that products can be_snpplien to the outlet 3
Simultaneously end.directly from the iniet and/or from one
or more roll modules.,,Theee prnduets can be spliced together
to form unitary stream formaiions by suitable bringing
together at the interfaces 56-60 or subsequently individual
printed sheets or the like can be 1nserted therein. For ';;
this purpose it is possible to use Quffer timers according
to Swiss patent 610276 or US patent 4 072 228, as described
in conjunction with Fig; 5. -

Printed sheets printed on one eide'are supplied'e;g. in
undershot manner and with thef§}3f33 upuards'to the inlet 2
at a timing frequency tl. If the prinbed products are to
appear at the outlet with their underside upwards and with
a lower timing . frequency t2 then the inlet 2 Is connected
via a switch of switch group 51-55 to the roll module, at
whose outlet the printed products can be removed with the
desired orientation o_. It is clear_that in this example the

2 c . .
timing frequency can only be modified if part of the printed



in conjunction with Fig. 5 Printed sheets printed on one side are
supplied e.g. in undeishot manner and with their/side upwards to the inlet
2 at.a timng frequency [err] If the printed products are to appear at
the outlet with their underside upwards an80with a | ower timng frequency
[err] then the inlet 2 is connected via a switch of switch group 51-55 to
the roll nodule, at whose outlet the printed products can be renoved with
the desired oFtenied i h[lﬁTfTe]r stldreids clTadrs tilmatbrionghiti & b@udnine thiad tei-@i-ng

frequency can onl%s % baro dt ' foﬂla d%[]ﬁt h.e‘s F%*i'lrlte‘%d Thjeo ildtcley 4 S

buf fer store}?® Tf one roll of a first roll
nmodul e is fithed. aa’&mnatrﬂ@tlla' |®mm%tmﬁh%$q%ﬂ‘@0rﬂ%‘& P4 &-he second

rol ] qodul e yifh | eteddie, JAIGON DA dUSDRIAMES 2 QAW ERHFEb PR

rol | Mn the Second ossible to renove fromthe roll of

the first rofelhotul thereenet produdtad e h ihet 9t he Hhd %Y fuency

[err] The depigpdeié g f&@%&ﬁi‘%’iﬁ& | 6o 3 tuﬁdd’tﬂC& ipr fdtedd rodwt prwadict s
are unwound fromthe correspondi ng secondﬁéoll | e, at tth%%idem red speed

and suppl i edt®® desingd | bining | freQuenfy Jipty Tdb%s I LS 011 as a
whol e to be remeﬂcfrom samlwmidedmdultmam apztmmrpxe&pmth regr owrnvstundrhe

followngfu ctio hei r ks or | b in a
rol | nodul e: WB'EH Pﬁ%a??o eﬂ"é‘«ﬁ?ﬁ p?%%%?@ogﬁ i%pndsuf% J@ iI\Aélspm ng
Frequency Typneéd and supplied xtdyjiee outlet 3. It is obviously possible
Type 3 for the rqll 28 8 whole to bexremoved from sa¥d W&EL ‘module

x Lype 6 via the corresponding outlet. x x Type 7
X Thé following functiéns or their links or combinations
are possible within a roll module:

Modification Of:

Reciprocal Position Orientation Timing Frequency

Type 1 X
Type 2 X
Type 3 | x
Type & x X
Type 5 X
.Type 6 p 4 X
At Type 7 b4 x : x
Type 8 (None of the parameters changed)

- Obviously in the case of special process sequences, it
ﬁay be necessary to modify'fﬁither parameters and in certain
circumstances also the phase p, so that this table only
constitﬁtes'an example of the functions performable within a
roll module. It is ob#iously possible by the cascade
connection of at least two roll modules to interlink the
'functions, e.g. to obtain a roll module of type 6 by the
cascade connection of two modules of types 2 and 3. For this
purpose.additiohal points or switches 71, 72 are provided

within the buffér store 1, which in the'represented arrangement



Type 8 (None of the paranmeters changed) Qoviously in the
case of special process sequences, it may be necessary to nodify further
paraneters and in certain circunstances 4l so the phase p, so that this
table only constitutes an exanple of the functions performable within a
roll module. It is obviously possible by the cascade connection of at |east

two rol | gogul es;d9 i NEAIdddE ddinddbidd YIS £ Foll10 wiftiAliel & 1 Olyz modul e
of type 6 by the cascade connection of two nodul es of types 2 and 3. For
this pur HYdi ti onal points or switches 71, 72 are provided within the

buf fer store Ias Wigty idhd W FEFASN Ith Hd WGHEED to hnl Geovald OW a
cascade connection of the rol'l nodules 41, 42 and 44. As enpty :and full

rol I's canf BR™ sthpl &t ine Bif FehRlePsrintthd i Y e burmet iRtehsans of ..

the outl e 5-251Cand #3921 25 Pcho¥laHie Ido igeruavrddly tugpayrenent |y N7

supply thereto via inlet 2 printed products, even in the case of -an enpty '
outTer 5 Ehetsed Vi Iiler Al BATARA PARAS U AR (e eSS Rdg | he

i nt er medi ek et Bt ouEpet of, th{aebll‘ ulft :f_d)lﬂx‘jtr_i‘tr_an;iﬁwwtfd Iﬁﬂe Tiemoved in a f
separate store, it i ossi.ble to randonjy .enl arge the stora apacity o
The-ort i TAFETERaR - | AURTER e At da e A ade o ARG ot or e
can cont atel Ps of r gy efter abff 1 droe estrenid  Inmichul e sefbrite Ghorer,salty, i€ rom sai d
store, ir : Mﬁﬁly o ]Q[&"' I and by
unwi ndi ngﬁfélé%@%%f?%g,ﬁ%fo_ W%Jﬁﬁlgﬂd.é;esc?h e \clia]atjc%ga{l;gdjecﬁfgté%ut l et 3

wi th desi el big | 2toqmr ankt & sTynation & HAwr intandad wourthaeifiling et

2. The presed ddweddedid i3 34 Ypmﬂ]{{m Haa it hdndd s/ &g J ncom ng

printed products in the offline store an i f. necessary, to internediately |

store t he®ARHRF Y cafr ol st e adi il AN Fralc ot iSRRI rtRE or
converti ngrtihenadesrd ai sty efull assiae aimblyy wWddiddimdraductsuitdr out | et

roll module 41-45 can bé.discharged at outlet 3 with
desired outlet paramete;s Yi’ without products occurring at
inlet 2.

The present invention firstly makes it possible to
receive the incoming printed.products in the offline store
and, if necessary, to intermediately store the same and can
also be used as a functional arrangement for converting the

parameters x, associatable with the products. The outlet

parameters yi are in functional dependence on the inlet
parameters xi, the possible functions being given on thg one
hand by the types of the roll modules_within the arranggment ;‘
(cf. table) and on the other hand by the reciprocal,
additional connections; e.g. 71, 72.19 Fig. 1. The buffer
storage arréngemenﬁlcan_be randomly extended by coordination
with an additional, separate store. 1In ﬁhe deécribed way,
products wound on to a roll can be.ingerted'via iniets 21-25,
converted and wound directly within the arfangement on to a
new roll (through the corresponding switchihg of points.7l, 72)
or can be removed for furthér procéss;ng at oﬁtie£'3;

The arrangement is controlled by.a computer, which
monitors the state of the indideual.roil modules and is
responsible for the functionai control of the installation.

It is also possible to provide in tﬁe viéinity'of the



paraneters [err] are in fuynctional dependence on the inlet parameters xi,
t he possible functions being given on the one hand by the types of the rol
nodul es within the arrangenent (cf. table) d on the other hand by the

reci procal, additional connections, e.g. 71,72 in Fig. 1. The buffer
storage arrangenent can be randomy extended by coordination with an
additional, separate store. In the described way, products wound on to a

roll can be tnseeyed syatems esendr L5001 omyre tewilad dpworere Higettihich t hin
the arrange gteee LRy 2rDRYL 00 {4 DL OHIR: LD COE I 5PN Al e W AU G 07

points 71, 7 or can’ be renoved rocessing at outlet
arrangenent tBecohrean) ed PyeBecabbutercenkrah aompebes nopltkans and/qme

i ndiswj dual rbhe eyl £6 wﬁst Stﬁ@smpﬁipl £nd Ofehbfa i UL LRO A r SANE S v O
the installation. It is also 8088| l'e to provide in the V|m|ﬂ%£hof t he

12 conveyor §98t éRkes@nandsovblehdn? ¢ of i ngl PR podbe3andththi tindih&ct any
faU|tS|0r ln§366H95k9n§f(9h9d1@&1+ﬂﬂ@51Up&anT@dulhs $Ilﬁﬁﬁ?th£Wi?é¥E¢HWRa
central conpuger nonitors and/or cont east _the su and renova
of the prodults®BfaPehat ?n?%fégan e?% Zth% %ﬁ"%%tf%é§2§%t1$ﬁpm§¥ﬂlng
processes of robhk moduVesudl- MEIénmndméeSnn&545andheupbets|Dn df 2beR’Ppints
51-60, 71, 7 he_connec |ons bet t no 45 and the
inlets and og} 3? b y meandq° C-8. %%Mgggﬁegﬁggg%L EH |g% sensors. It
can be necessacyssarrhbnchbe miseonbleqmpbtx nohhlegdubepr00|m®°aﬁd¢t|onal

decentral i zegdqgoBpbh&L UEéﬁﬁtréﬂ§£§@dc9$pH§éP9uﬁP£L5 the method can al so

be used in conjunction w her storage. neans . pallets or cassettes,
t héwindi vi dual roflPsheddl e§ peing %6¥¥%sp6hﬁlH§F9°$d&ﬁ9eﬂ1?ﬁeP%tBS°% ¥ the

products SUpebhgdn&taohnhﬂtﬁ 3&h35 aaérdgscnaseed atEOU§$£1ees bbrelnafter
i s described an exanpl e of an nge i th ihree ¥nnd|n9 ol |
modul es for 53F§8FH$RQ the ind vi ual 1 du being co *espondxngl"

adapted thereto, e.g. the products supplied via inlets 21-25
and discharged at outlet 3.

Hereinafter is desdribed.an example of an arrangement
with three winding or roll modules for performing the
described method. Fig. 2 shows the common feed belt 11, the
common removal belt 12 and three roll modules 41, 42, 43.

' By means of a first group of points or switches 51, 52, 53 in
each cése one feed connection 61, 62, 63 leads to the
corresponding roll modules 41-43 and supplies same with the

; printed products from below. The roll modules contain in

e _ each'cése one winding station 8 with winding mounts 46-48,
which serve to wind on or off the rolls 10.- The rolls 10
have a core or hub 9, which makes it possible to replace the
rolls in the winding stations. A possible construction of

| the winding sﬁations,bhe winding on and off and the way in
.which the rolls or roll cores are replaced can be gathered
from Swiss patent application 00 860/87-5, ‘1 788/86-0 and
2 267/8“-6. The roll modules are successively arranged in
the feed direction in such a way that the winding planes,
i.e. the centre ﬁlénes of the rolls at right angles to the

. Wwinding axis'of the individual winding stations 8 are
vertical and in one plane. The feed belt passes linearly

over the roll modules 41-43. In a similar manner the



described nethod. Fig. 2 shows the comon feed belt 11, the common renoval
belt 12 and three roll nodules 41, 42, 43. By neans of afirst group of
points or switches 51, 52, 53 in each case one feed connection 61, 62, 63
| eads to the corresponding roll nodul es 48 43 and supplies sane with the
printed products fron1be|om1 The roll nodules contain in each case one

w nding station 8 with_w nd g nmpunts 46-48 mh|?T serve to wind on_or off
the rol | s #8OVathEeLyl 1E 18 b 62t8d cBPEoY, tAfL 91 LWAPRHL Aflke82F B PBasi bl e
to replaceot h@er gkd8 beiltheandi BHengoslapianes.A pbssbbbeycomstsuction of

t he mﬁndin stations and off and,.th 0 YN the rolls
or roll 1§ﬁ§ ngﬁﬁggﬁcggﬁgge 3tﬂ§F%agf?8ﬁFSﬁ?s£@%a &R aggllcatlon 00
860/ 87- 5 r2m388A8®emtand02 £67h84%eGa Fhiéghtl Rakedalediapdaseveassively .
arranged h dire h I S ] ,‘““
t he centrgqpkagggﬁggt hé gg pOi? ﬁH&E%@an Iég ?L %Eﬁo&?QgElegx?gﬁof th

i ndi vi dualt b Aa#ngigvaﬁluhgdsnareteéﬁpneaFOaha iﬁteneleaﬁéspTHeeﬂeed bel t

passes | i pgarlsype@yah hbesrOhhen?duheanélréﬁovhm dedhd havifgnner the 13
removal belt 12 is | ocated bel ow the roll nodul es, parallel to the feed

belt and CRETESPPNARARCROLPES| BfisFgnRectingoRathrelPE PYRELCRARGE thRe
arrangenenhgetauheiaggdcamdnteanaI belts, or to have a slight latera
di spl acenent mn h resgﬁﬁgﬁto t 0 possibl.e for the

ndrvi dual i ndtnd e FRAASAL fapasenFaPED§| 153head atoniranelaoteat tos.

the feed amdrmanwualbaﬁansthavapgacetnespendhagep@enﬂsmeaneonﬁeothng paths

for overoageag.theg ahekabnl SBhISHERD! o bbaks cEBIUYLY 20RALCRY b

i nst ead of "havi'ng Bt ée renova € apparatus can dhave ?eed means
of other chgds sesgema cPaffecenbeford. aebebtceOn@ey@ﬁedoﬁoa &hgmp chain ~

system @dk%@%@&hgfeedchﬂasbeeuebﬁ HE@deQBtEh@100@QEC%B”Q05Q%E|Ons
bet ween the points 51,
individual roll modules_ 1 §2,

Thus, all the feed paths and_roll modulé§ are arranged
parallel to a vertical plane. This_arrangemeht:of the rolil
modules or the conveyor belts has the 1mportaht adyantage'
that all the winding stations 41-43 or the rolla'heId on their
roll mounts 46-48 can readily be reéched_from at least one
side, so that the rolls or roll'hubs can be moved backwards
and forwardé, gripped and interchanged by.meaﬁs of an |
industrial trucék, which moves along the arrangemenﬁ in a path
parallel to said plane. This simple handling possibility
makes it possible to use special, e.g. algo inducgivély_ ;’
controlled handling means. Due to the inberchangeability of
the rolls, a randomly large number of.printed products-can
be stored in space-saving and inexpensive manner in a
separate store. As in the case of_highﬁwofking cabacities a
very frequent replacement of the rolls is necessary} there
are generally at least three roll modules} As can be
gathered from the drawings, in this embodiment“coincidence
exlsts between the inlets 21-25 and the outlets 31-35, 1i.e.
the rolls are inserted and removed at thé same pqint of the
roll modules. o |

A second feed connection 66, 671 68 with a 180° deflection

leads from each roll module to the common removal belt 12.



i ndi vidual roll nodules 41, 42, 43. Thus, all the feed paths and rol
nmodul e are arranged parallel to’a vertical plane. This arrangenent of the
rolI" modul es or the conveyor belts has the inportant advantage that all the
wi nding stations 41-43 or the rolls held onggheir roll mounts 46-48 can
readily be reached fromat |east one side, so that the rolls or roll hubs
can be noved backmards and forwards, gripped and interchanged by neans of

an industrialyd QCKea&@hye gggefealeﬁa 5P@d@££§n9@E§ﬁ1eanbﬁ eaéhrp@aallel

to said plane h|s Si ossi b S It possible to use
speci al , gbeéWsdllﬁdacrpverye%ohlrﬁiﬂ@&“&aﬂ@l?%@ aEhlnkn acnel%om@¢ﬁﬂe.

Interchangeaqleltxheirtbeiéakséxoﬁ sapgoghynked ge DHNPRIsObmBbd Dhéslt a1l
prodt{*s can be stored in space-savl ng and |nexpenS|ve manner in a Separate

store™ As |anWe”@ééeNBF“ﬁth“hDPﬁlﬁ@ec%ﬁ%c???ésaﬁdv%??’f?%ﬁﬁ%n?° the

relo: ace(rjrelnt erotrbeaemlibseaswseeasaryr thereénRifdgRpespeey of trast three
ro nodul es

t the, d h nmbodi
coi nci dence é%dA%Qdﬂégmégg?tﬂgag Fétgn]i°§%réﬂgﬂgg§'ohg gf;§§§° §°é? é&e he
roll's are insertaetiiand ncdestdedt tibngafeegoentyoatt betiet| 3potinl tke A

second feed GAUICG 8 o8relonflall Lhega18P] ERE] rdgQLRE bOD: | padS from

each roll e to the co nre IS rea
vi si bl e, the prodfdgs §uppPHedab9bhhe ¢EbddbeﬁntlefakberéVEPBEGOGy wi ndi ng

on and off '@n%erthiEDQHE?e is€a EbﬁbEnoféeﬂtﬁﬁlgle '§ EBBHGSdremBUaih'S
enbodi nent all the roII nodul es 41-43 are the sane and } Esond to the
a

af or enent i on@8by3& ZP°FPtPh§1Uﬁ§Aﬁﬂ?nbhgﬁéeﬂ°6% Pﬁguﬁﬁﬁl r op| this
modwkes is Ceﬁbmqlbabheroul ‘m6daleocpncaihbeat eindbhgvetatdeni Bedndi ai ng
" frequency at out

Ceaueney A Aok gh8ihaCTe i nipRg BRORH, B RAE ek HogT o T
is a conmon desdriidled ih, Smissnpehentnd$?l 115. Points T4-76 on the one
hand connect the main roll 8 to the feed belt 11 and on the
other hand to the rewinding device 7. Through a second group -
bf points 56-58, the réwound printed products can be brought
rfom a rewinding device to the removal belt 12. As is
readily apparent, between the inlet 2 and the outlet 3, the
printed products retain their orientation and their
reciprocal positioning; Thus, it is a roll module of type 3
_or.B; | '
h In order to be able to achieve a modification to the
[ orientation of the printed products with said roll modules,
it is e.g. possible to provide additional points at the
winding étatioh 8, which cohnects the latter directly to th-
_removal belt 12 or, by means of points, there can be a direct
:connectién from the feed belt 11 to the individual rewinding
~devices 7. | | ' ' '
Fig. U4 shows an'arrangement with two winding modules 41,
42 of type 2 or 6 and two winding modules 43, 44 of type 8.
In add1tion to the rewinding device 7, winding modules 41, 42
Have a rewinding device 79, which reverses the printed
products by 180° i.e. modifies their orientation o. By means
of an associated point 78, either the rewinding device 7, or
the rewinding device 79 of said winding. stations can be

activated. Thus, the printed products supplied via feed



belt 12, points 51-53 and three roll nodules 41-43. |In this case, each roll -
modul e contalns a winding station 8 and a rewi nding device 7. The manner .
of the rewinding is e.g. described in SMQ?S patent 657 115. Points 74-76

on the one hand connect the main roll 0 the feed belt 11 and on the

ot her hand to the rewi nding device 7. Through a second group of points

56-58, the rewound printed products can be brought froma rew ndi ng device

to the raRadc@ns F1, 6& jas @eddinorigmaferttne masidden d iPRiats2 and
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wi ndi ng ridwRA eaarezrfrazhzlrhm atSr Agdriiafy TRdd @@dmewﬂlcrawve\)@-sesw he
printed prHHiuTrayl¥lsd posdiflid It ddidy it Qiuﬁté.orbafbra@/ ans of an

associ ated point_ 78, either the re ndlqe evice 7, or the rewin devi ce ;
79 of saidMhdh &“%t’&%lor??"dﬁrf"o etV Ay "°rrﬁPs”'3t Ht‘-!"pr‘?‘?ﬂ"efd‘ ucts
suppl i ed i & fsebnd opEHWAJOYY Glear®?, oraswddmdtl Od’bdfz.t he positi on of

ints 78, I t h I | t d
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printed pro cts SltO e X'hang . paraneter o Is conver
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The points 51-60, 71, 72, T9 etec. are adequately known
from the prior art and can e.g. be in the form of short,
pivotable conveyor belt sections.

Fig. 5 shows another possiblé use of the method
acccrdidg to the invention. The basic diagram and the
reference numerals correspond to Fig. 1. 1In the vicinity
of outlet 3 is provided a buffer storage timer 77, such as
is e.g. known from Swiss paﬁent 610 275. This makes it
possible to simultaneously remove_products by ﬁeané'dr ';)
connection 5 and/or from different roll modules 41-45. By
means of the timer 7T the éprrespoddiﬁg produét'flows are
"spliced together", i.e. joined to:form a2 single stream and
supplied to the outlet 3. 1In addifibn;'there is at least
one return mechanism 80 aftgr outlet 3 to 1ﬁlet12. As stated,
said return mechanism 80 can be provided after a first machine
module 81, which represents one processing step for the
products. It is also possible to PPOVlde a return mechanism
80' to inlet 2 after each further machine module. Thus, in
the case -of a failure of a random maqhine'mpdulé, the products

can be returned to inlet 2 and consequently it is only



then preferably use is made of roII.nD&uIes 41 and 42. It is naturally

al so possible to carry out buffer storage by neans of the roll nodul es 43,
44 and to carry out conversion in a second operation by neans of nodule 41
or 42. In order to be able to control the rotation speed of the rolls
during unwi nding (nodification of the timng frequency t tot ), the drive
must be speed-variable and 1 2 e.g. use is made of a reversible

t wo- speed asynchronous notor. The points 51-60, 71, 72, 79 etc. are
adequately known fromthe prior art and ca’ e.g. be in the formof short,
pi vot abl e conveyor belt sections. Fig. 5 shows another possible use of the
met hod accordi ngeck9shbg tovppbyOde aTBenhdei budifagr atozadet heansf arence
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joined to form @1sBAglis Bigunen andaseppetudned thetbet feed3bell Laem: i on,
there is at | eaghogae return mechanism80 after outlet 3 to inlet 2. As
stated, said return nmechanism 80 can be provided after a first machine
nodul e 81, which represents one processing step for the products. It is
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manner in that



return mechani sms, in nmuch the same way as the feed paths 61-63 in Figure -
2, are returned to the feed belt from above. Reference’is nade to
co-pendi ng Application No 9125212.2 ( Seri+atl—Ne—2248829), which has been

di vided fromthe present application arfd which relates to an arrangenent

for the buffer storage of flat articles. ’Mn mmr'mm operating an
arrangenente fipra bufif e storage of flat pr ”m’y C202/F =
print ed- progucrs, USiNy an arrangenent with at Fea¥ two roll rodules in

which the products are supplied by means of a common main inlet for a
stream f or mat | ofrettivl dfer rap@retindyaieansangeme SONEEN buf fat Nnstoikdgpd for a
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relative délivery positio ori entation, requency of the
products, @& Skrdamfaxmateten aad r@&uwmvgdrbvlmﬁnﬁ)r%@tgomm% a set of

i nl et par angd & Sod e SESY | A GstLbah | FErifiet i YRT IndOPhé tONLREdnPIhent ati on -of
the products to one of the roll nodules, and renovjng the products through .

the mai n odMlat @d the main vk neaR Pe wraRdomLya Y¢EFiBLY ameters

represent i ngprirdcidd/ ecsladne/ a6y 06| E6DD. mOdubes At caract oekséd eppetisy and

t he phase:ﬁ i&e prod cts .as well as by nmeans of a roll with products with
a set of odt? °%kﬂ%ﬁ% representlng rel ative delivery position and
orientation of the products fronlone of the roll nodules. 2. Mthod

oot T e GBS SRR o el o Bl &) EBbEPL2 5 oLy
t he productisn @;ﬁ#ﬂ@jﬂtﬁpltm#m¢a‘hg@heﬁts¢ht©fo%l%t PRFIMeters as -
representing relative delivery position, orientation,
clock frequency and phase of the products, as well .as by
means of receiving a roll of products with a set of inlet

parameters representing relative delivery position and
orientation of the products to one of the roll modules,

and removing the products through the main outlet (3) -
in a stream formation with a set of outlet parameters
representing relative delivery position, orientation,
clock frequency and the phase of the products, as well as
by means of a roll with products with a set of outlet RJ“

parameters representing relative delivery position and
orientation of the products from one of the roll modules.

2. Method according to claim 1, characterised in that the
products are supplied at least to one roll module (41 -45)
which converts the inlet parameters of the products .
supplied to the arrangement into outlet parameters as
required by alternatively controlling a first group of
points (51 - 55), controlling additional points (71, 72) -
and controlling the winding processes of the roll

modules.




required by alternatively controlling a first group of points (51 - 55),
controlling additional points (71, 72)- and controlling the w nding

processes of the roll nodul es. 3. Met hod accordrﬂg—fﬁrt+aTnT2"—’——
characteérized in that the inlet paranet efgs (Xi) of t uc hanged
with respect to the reciprocal positioning (i), and/ﬂmﬁr E“!!EMH n (o)
and/or the timng frequency (t) before the said prod

outlets (3, 31-35). 4. Method according to one of the precedlng clalns

characterized in that the inlet parameters (xi) associated with the
products supplied are nodified by a cascade connection of at |east two roll

nmodul es (41-45) 33w Melkdblae adkorddng b aigdd ! '&i&%‘f%ﬁﬁ%d i &?Qt the

bef are .t he produg@; are supplied to t he outl et )

according-to oné ttl?é‘ﬁf'@&&'f end *aaiofs th&é’f’aﬁqé’rqszétfq ercéh‘&edoy"lth
conlt roll |(gg glsegs@?cgrwﬁhfe Feicipt ocald- @&)szﬁilﬁ;ﬂfgoc%c)t,s aifc?'c&umﬁle ed to
outlets ro st selectable ro e
(41-45) and/or 9FAeRt 2‘8& ( g ﬁé’%t/eb'nt%g) %r’w’"érﬂgt SRS )E%%r@_ the
Met hod accor di ngatid predoictisharer suppliedcta mutletas a3,er3itza5).n that the
products are simultaneously supplied to the main outlet (3) fromat |east
two roll nodules (41-45) and/or at |least fromone roll nodule and via a

direct connecti dn (¥pthodmaceeridingt tezpnm@fartél%mnmﬂmggexmms{)y means
of a buffer stOcRaalkRiizehl)d dnbd Bhd YHILA Yba¥aufABrs’ (M Mikociatea
I aracterl ze e 1 nlet

according to one o precedi ng cl ai ns,
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roll ,modul es (4&ohnkction of at least two roll modules (41-45) switchable
' by means of the additional points (71, 72), before the
products are supplied to the outlet (3, 31-35).

5. Method according to one of the preceding claims,
characterized in that by controliing.a second groﬁp of
points (56-69), the products are suppliéd to oiitlets (3,
31-35) from at least one, randomly selectable roll module
(41-45) and/or via a direct connection (5) from the main
inlet (2). |

6. Method according to one of the preceding claims,
characterized in that the products are simultaneously

St supplied to the main outlet (3) from at least two roll
modules (41-45) and/or at least from one roll module and
via a direct connection (5) from the inlet (2) and are
spliced together by means of a buffer storage timer (77)
to form a unitary stream.

7. Method according to one of the preceding claims,
characterized in that the inlet parameters of the supplied
products are modified in the same way in all the roll

modules (41-45).



8. ‘Met hod accor di ng to one of the preceding clains, characterized in that
the inlet (2) connected via the first group of poirnts—51-55) to a roll
nodul e i s connected by a control sysgteem and gml gm,tchi ng of said first

group of points (51-55) automatically to a n I”uﬂﬂm]mmodl fying 1Ehlel
ormer is full.

inlet paraneters in the same way as soon as t 4
9. Method according to one of the preceding clains, chardctérized in that

the method is nonitored and controlled by a conputer control system which
serves to nofist oMedh@dorcEoRGisn Fp PnenLhtheraeeding kainse supply
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the operati og;0f [ f50r 54408 PUT SR omlt 889 Pied | 4t duets,
substanti al | ylagtﬁgfguﬁa&ggwggg vsA t hsrsgf er?g]oce to, arg:l) %cts a';lhztl)e\g}gvr{:oi n, 1t'she
acconpanyi ngn@dadiengwdifying the inlet parameters in the same way as

soon as the roll of the former is full.

9. Method according to one of the preceding claims,
characterized in that the method is monitored and
controlled by a'computer'contrdl system, which serves to

monitor and/or control by means of sensors at least the \U

supply and removal of --produ’cﬁs via the inlets and outlets
(2, 3, 21-25, 31-35), the winding processes of the
individual roll modules (41-45), the position of the
points (51-60, 71, 72) and the connections between the
roll modules (41-45) and the inlets and outlets (2,-3, 21-
25, 31-35). | . | :

10. A method for the operation of an arrangement for the
buffer storage of flat products, substantially as herein
described with reference to, and as shown in, the
accompanying drawings. '

(41-45) and tomnecteds bynd controd E2steém 2nd e HeidshinD ofA smeidod fed”



