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The invention relates to a storage device

according to the preamble of Claim 1.

GB-A-2 071 059 discloses a device of this type for
storing bank notes in the case of which the bank
note, depending on the type dflconstrucfion, is

" wound onto the storage spool, on a strip unwound
from a strip spool-or between tﬁolétrips unwound
from a commén strip spool or from separate strip
spools in each éase. Iﬂ'the case of the
construction having two strips and two strip
spools, the drive arrangement has a drive device,
which is not described in_greatér détail,lwith a

. motor, of which the speed éan be_regulated; and
which is to drive the storage spool in the
winding-up and unwinding directions and
'simﬁltaneously drive the strip spools in the
unwinding and winding-up directions such that a
braking effect, pfeventing the rotation of the
spool or spools rotating in each case in the
unwinding diréction, acts upon the latter in order
to keep the strips clamped such that they coincide
uniformly. The manner in which this is té be

. -achieved by the control of the speed of #he motor
‘or by means.éf the drive device, which is only
mentiohed in brief; cannot be deduced from this
prior.art, in partibular since both the running

movement and the clamping of each strip does not .
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onl§ depend on the’rotational speeds'éf the strip
and storage spools but also on the peripheral
speed of the winding which is determined by the
rotational speed and the respective outer diameter
of the'winding,.which increases during_the
winding-up'procéss and deéreases during the
~unwinding process, the outer diameter of the
storage winding also being differehtldépending on
.thé thickness of the bank notes_and the'distance
at which these bank notes are wound up in

succession.

In the case of a-sforage.device of a-siﬁilar type
(US-A-2 951.492) which likewise comprises a
storage spooi and two strip spools and in the case
of which, for storing the objects, only the
storage spool is driven by a motor and; for

_ discharging,previously'stored objects, only the
strip spools are driven by hand, tﬁe'strip spools
are driven by an equalising gear (differential
gear) in order to.achieve idéntical tension on the
strips. Thﬁs, duiing storage, the rotational
_speéd-of;the storage spool is conétanﬁ such that

"~ the sfrip tensioh increases as the diameter of the
?torége'winding becomes larger and, at the same
'_time; the braking moment, which the idling |
_equalising gear thus e#erts, on the strip Winding,

decreases.
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WO 52/00025 discloses a storage device for bank
notes. The bank notes are stuck on a strip which
is rolled up to forﬁ a storage winding. In order
to remove the bank notes, the strip is unwound
from a first spool'onto a second spool. A drive
device engages both on the strip and on the second

spool accommodating the empty.strip. The spools

" are rigidly mounted such that they can rotate in a

'-'discharge device. This storage device also

entails the above-mentioned disadvantages.

. The object of the invention is to overcome these
. disadvantages. As characteriséd in the claims,

the invention achieves the object of providing a

storage device for lamellar, flexible objects, in

‘particular bank notes, in which the strip speed

and strip tension are independent of the
respective bpérating state, i.e. independent of
the diameters of the storage winding énd of the
strip winding or windings which alter in opposite

directions.

"Since the drive device primarily operates not on
- the spools but on the strip or strips, a constant

" periphéral speed of the windings can be achieved

$imply and reliablyL although the -diameter of the
winding or windings rotating in the winding-up

direction increases-and the diameter of the.
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winaings rotating simultaneously in the unwinding
direction decreases. The number, thickness and
distance between the objects stored in the
respective operating state thus have no influence

on the strip tension.’

In the case of one embodiment, the driven rollers

'éngage.the strip or strips at the periphery'of the

‘windings. Thus the rollers can be support

rollers, rigidly disposed for simplifying their
drive, for the windings of the spools.mounted so
as to_be vertically displaceable'relative to their

axes.

A further embodiment has a pair of rollers which
can be driven.in one direction in order to draw

the strip or strips off the strip spool or spools
snd in thelopposite direction to remove the strip

or strips from the storage winding, and a gear

arrangement which transfers the rotation of the

winding or windings rotating in each case in the
unw1nding direction to the other w1nding or

w1ndings in their winding-up direction such that

their peripheral speeds correspond at 1east

-approx1mate1y in order to maintain the strip

tension.
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Wheﬁ this gear arrangement is used, the above-
mentioned object can also be achieved in that one
of the wheels of the gear arrangement is driven.

In order to maintain a desired strip tension, the

- drive arrangement of the storage device according

to the invenfionfcan be constructed in such a way
that the peripheral speed of the winding or
windings rotating in each case in the“winding-up
direction is sligh;iy gréater thanvthat of the
winding or windings rotating simultaneously in the
unwinding direction, a rotationally resilient

coupling absorbing the temnsion force of the strip

- or strips and a torque transmission:délimiting the

strip tension with slip advantageously being
provided, in partiecular if the elasticity of

tenéion_of the strip or strips is very low.

In the following, the invention will be described
in further detail with reference to the enclosed
schematic drawings which only illustrate

embodiments and in'Which:

Figure 1 is the schematic diagram of a storage

~device with é strip during the storage

process;

Figure 2 is an illustration corresponding to



Figure 3

Figure 4
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Figure 1 showing the discharge of the

previously stored objects;

is a side view of the storage device

with a strip;

is an oblique plan view in the

- direction IV in Figure 3}

Figure 5

Figure'6

Figure 7

Figure 8

is a view corresponding to
Figure 3 of a storage device having two

strips;

shows a plan view in the direction VI

in Figure 5;

shows a device for delivering objects

to be stored and for conveying previously
stored objects away at the device
according to Figures 1 to 4 or 5 and 6,
in section along the 1ihe VII-VII in

Figure 8; and

shows a section along.the line VIII-VIII

in Figure 7.

According to Figure 1, the bank notes 1 (or other

lamellar, flexible objects) are wound, lying on a
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strip 2, onto a §torage spool 3. The strip 2 is
thus unwound from a strip winding 5 on a strip
spool 6 and a storage winding 7 is-formed on the
storage spool 3.. The strip 2 runs about a roller

9 of a'pair'of_rollers_Q, 10, between the rollers

' of which the bank notes 1 are delivered to the

strip 2. In order to facilitate the winding-up of

1the bank notes, the storage spool 3 has a larger

' diameter than the strip spool 6.

According to Figure 2, in order to discharge or

return previously stored bank notes 1, the strip

.2, together with stored bank notes la, is removed

from the storage winding 7 and wound onto the

.strip spool 6, after the bank notes have been

'separated from the strip 2 as they leave the pair

of rollers 9, 10.

Figure 1 shows the state in which the strip 2 has

not yet been used for storage and is wound onto
the strip spool 6 over almost its entire length,

forming the strip winding 5. Figure 2 shows the

state in which the strip 2 is wound onto the-
storage spool 3 over almost its enti:e length,

' forming the storage winding 7. 'As can be seen,

the diameters of the windings 5 and 7 vary

" considerably during operation.
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The(storage spool 3 or its storage windings 7
is/are supported on a rigidly mounted support
"roller 12, and the strip spool 6 or its strip_
windings 5 is/are'supported on a likewise rigidly
moun;ed'sﬁpport roller 13. In order to enable
this to occur as the diameters of the windings 5
apd 7 vary during operation, the spools 3 and 5
" are mounted such that théy can'be diSpiaced
' perpendicﬁlar’to their'spindles 15 and 16.
--Consequently, as the diameter of the storage
winding 7 increases, the spindle 15 of the storage
. spool 3 moves further away from the support roller
‘12, on which the étrip_z with the bank notes runs
:onto the étorage'winaing 7 and runé'away |
therefrom, and this allqﬁs the strip 2, on which
the bank notes lie, to have a short path between
the pair of rollers 9, 10 and the point at which
. the strip, adjacent the support roller 12, runs
onto the winding or away therefrom. This is
important, sinée each.bank note in this way is
retained between.tﬁe rollers 9 and 10 on the strip
2 and/or must be held such that it préjeéts.
ISOmewhat into the storage winding'7 in order for
the bénk;notes to.bg.reliébly cohveyéd in this
-way. If the sthage spool spindle‘ls.were:rigidly.
mounted, as is conventional, this péth would have
to be lénger'in consideration of the largest

diameter of the storage winding 7, and the path
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would alter its position as a function of the
diameter of the storage winding 7, and it would be
impossible, or at least considerably more awkward,
to dispose a stripper 18 which strips the bank

notes as the strip 2 unwinds from the storage

- winding 7. The increase in the distance between
the spindle 15 of the storage spool and the pair

-of rollers 9, 10 as the diameter of the storage

winding'7 increéses ié further increased in that
the displacement 1ine 20 of this spipdle and fhe
path, which the strip covers between the pair of
rollers 9, 10 and the storage winding 7, form an
obtuse:angle. Thﬁs-ﬁhe position df'ﬁhe point at
which the étrip_run§ ohto or off the winding 7

also varies less.

As a result of the fact that the strip spool 6 or
the strip winding 7 is also supported on the
rigidiy mounted support roller i3, a strip length
which is independent of the respectiVe outer
diameter of the two windings (on the spools 3 and

5) ‘is achieved on the path from one winding to the

‘'other. This is essential for a-constant strip
tension. At thé tranSition between the strip
winding on the spool 5 and the support roller 13,

the strip 2 follows an S-shaped path. As a

result, the spools 3 and 6 and their support

rollers 12 and 13 always rotate in the same



10
direction. This simplifies the construction of

the gear arrangement described hereinbelow.

The other type of construction of the storage
device, in which the bank notes are wound between
two strips onto the storage spool or the storage

winding, differs with respect to its fundamental

‘construction from that which is described in

conjunction with Figures 1 and 2 in that a second
strip is guided about the roller 10 of'the pair of

rollers and the two strips are either wound

- jointly above one another onto a strip spool or

are each wound onto-a strip spool. - Since the bank

notes are thus held betweenithe two étrips'on the
patﬁ from the pair of'rollérs to the storagé
winding and vice versa, their lengthlis of less
significance. Nevertheless, the supporting of the
storage spool or of the storage winding and the
supporting of the stqragé_spool or spools and/or
windings on support;rollers is also advantageous
in this embodiment since a.strip length between
the windings is thereby achieved which is

independent of the diamefer of the windings and,

. in addition, the géar arrangemeht described

hereinbelow with a transmission ratio which is

dependent on the diameters of the Windings, can be-

constructed more simply. Even if, as described .

hereinbelow, rollers are used which act on the
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strip or strips on the exterior of the windings,
their drive is simpler if these rollers are
rigidly mounted support rollers of displaceably

¥

guided windings.

In the embodiment illustrated inm Figures 3 and 4,
thelstrip.Z éoﬁsists_of-two steel strips'which
are, for example, 0.05'ﬁmlthick and.6-mm.wide,
resulting - with the given dimensions of the
device - in a verf great strip length and high
storage density and a high degree of resistance to

wear on the rollers 9, 10, on the support rollers

12 and 13, and on the stripper 8. The two steel

_sttips run jointly, are jointly wound up and

unwound, and act jointly, as described with
reference to Figures'llénd 2. Accordingly, the
rollers 9 and 10, the spools 3 and 6 and the
support rollers 12 and 13 also each consist of two
parts. Thése parts of £he'roller 10 are mounted

on a common shaft 22 and this also applies for the

roller 9. The parts of the storage spool 3 are

connected to one another in a rotationally rigid

manner by meahs of.a_rod'23; are jointly mounted

-on a hollbw.shaft 24 éuch that they rotate, and

are COnnected_théret6 in a rotationally resilient

" manner by a torsion épring 25. The hollow shaft

24 is rotatably mounted on the spindle 15. The

spool parts of the strip spool 6 are each



12
conﬁected to one of the two sun wheéis of an
equalising gear 28'(differentia1 gear) of which
the planet whgel carrier is mounted on a hollow

shaft 29 which is rotatably méunted on the spindle

16 of the strip spool 6.

- In order tb mount the spools 3 and 6 displaceably,
~as ‘explained with reference to Figures 1 and 2,

the ends Qf their spiﬁdlés 15 and 16 respectivély

are displaceable in guides 31 and 32 respectively
which are equipped with toothed.rods 34 and 35
respectivély which:extend in the direction of
guiding and with which pinions 37 and 38
respéctivély mouﬁted 6ﬁ the spindle eﬁds mesh,'

ensuring parallel guiding.

The rollers 9 and 10 of the pair of rollers are
connected to one another by means of a pair of
pinions (not illustrated) and are driven by a

reversible drive motor 40 in one direction for

. storing bank notes and in the opposite direction

for discharging previously stored bank notes.

Figures 3 and 4 show, ﬁy'meahs of solid arrows,

‘the senses of rotation of the individual parts and

the rpnning directionibf the strip when bank. notes

‘are stored and, by means of dash-dotted arrows,

the dischargefof previously stored bank notes.
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There is mounted on the hollow shaft 24, of the
storage spool 3, which is displaceable along the

displacement line 20, a crown wheel 42 on which

" runs a wheel 43 which is mounted on a rigidly

'mounted shaft 44 extending in the direction of the

line 20, and is disposed such that it runs over a =

circle of the crown wheel 42 of which the diameter

- corresponds to the diameter of the storage winding

7 on the storage spool 3. For this purpose, the

plane of the wheel 43 is perpendicular to the

displacement direction 20 of the spool 3 at or
~ near the line on which the support roller 12

. contacts the winding 7. In this way it is

achieved that the peripheral.spéed of the wheel 43
corresponds to the'peripheral.speed of the storage
winding 7 and thus to the speed of the strip.

Accordingly, there is mounted on the hollow shaft

' 29 belonging to the strip spool 6 a crown wheel 46

on which a wheel 47, which is mounted on a rigidly
mounted shaft 48, runs at a peripheral speed

corresponding to the peripheral speed of the strip

‘winding 5. The two wheels have the same diameter.

' The wheel shafts'44;and'48'qre connected to one

_another by means of two belt drives 51 to 54 and -

57 to 60. One pulley 51 of the first belt drive

is rigidly mounted on the shaft 44 and the other

52 is mounted on the shaft 48 by means of an
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owerriding clitch 43 which only transiiits a
rotation of the.shait 48 to the pulley 52 in the
direction corresponding to the winding-up
direction of the spool 6. The diameter of the

pulley'Sl is'50mewhat smaller.than that of the

‘pulley 52. The belt 54 is advantageously a

toothed belt. The'pulley 57 is rigidly mounted on

" the shaft 48 and the other pulley 58 is mounted on

the shaft 44 by means of an overrldlng clutch 59
which only transmits the rotation of the shaft 44
corresponding to the winding-up direction of the

spool 3 to the pulley 57 by means of'the belt 60.

"-The diameter of the pulley 57 is somewhat smaller

than that of the pulley 58.

In order to store bank notes, the pair of rollers
9, 10 is driven by the motor 40 in the sense.

illustrated by the solid arrows. Thus the strip 2

" is withdrawn from the strip winding 5. The gear

arrangement, consisting of the two friction gears

42, 43 and 46 47 and the two belt drives 51 to 54

and 57 to 60 transmlts the rotatlon of the strip
.spool 6 to the storage spool 3 in order to wrnd up
the unwound strlp 2 together w1th bank notes

'dellvered between the rollers 9 and 10, onto the

storage spool 3 or the storage w1nd1ng 7. Thus -

‘as described in further detail below - the

peripheral'speed of the storage spool 3 or of the
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stoéage winding 7 rotating in the winding-up
direction is somewhat greater than the peripheral
speed of the strip winding 5 rotating in the
unwinding direction, as a result of which the
strip 2 is held'under'tension. The difference
between the winding-up speed and the unwindiﬁg

speed is taken up by'the torsion spring 25 and, if

there is excessive strip tehsion, the limit of the

frictional adherence of one or both wheels 43 and
47 against the crown wheels 42 and 46 is exceeded:
such that slip occurs which delimits the strip

tension. This static friction is determined by.

_compressioﬁ'sprith-ﬁz and 63 of which .one acts

between dneiOf fhe pinions 37 and the hollow shaft
24 and the other acts between one of the pinions
38 and the hollow shaft 29 in order to urge the
crown wheel 42 against the wheel 43 or the crown

whee1.46-against:the wheel 47. Thus a sliding

‘ring (not'illﬁstféted) is disposed between the

pinions 37 and 38 respectively and the springs 62

and 63 respectively.

The Wheélw47 is driven by the crown wheel 46 at a

_ peripheral;speed~¢orré$pbnding to the peripheral
-speéd of the strip winding 5 in the direction

“associated with the unwinding rotation of the

strip winding 5. When the shaft 48 rotates in a

corresponding manner, the overriding clutch 53
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eng;ges such that the pulley 52 transmits_the
rotation of the shaft 48, via the belt 54, to the
pulley 51 rigidly mounted on the shaft 44. Thus,
owing to the different diameters of the pulleys 52
and 51, the rotational'speéd of the shaft 44 and

thus_the peripheral speed of the wheel 43 are

.somewhat. greater than that of the wheel 47, and

the peripheral speed of the storage winding 7 (in

- its winding-up direction) is somewhat greater than

that of the strip winding 5, such that the strip 2

is held under tension. Via the belt 60, the

"pulley 57, which is rigidly mounted on the shaft

48, drives the. pulley 58 which, because of the

"different'diaméters of the pulleys 57 and 58 and

51 and 52, rotates more slowly than the pulley 51
or shaft 44. When there is a corresponding

difference in the rotational speeds in the

'relevant sense of rotation, the overriding clutch

59 idles and the second pulley 57 to 60 is

- ineffective.

In order to dischérge previously stored bank

'-notes, the’pair*ofirqller5'9, 10 is dri#en'by the

motor'40-in_the sehse of the arrows shown in dash-~

'dotted lines. -Thé strip 2, which is wound onto

the storage spool 3 together with bank notes la,

- forming the storage winding 7, is thus removed

from the storage winding 7, releasing previously
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stored bank notes as it leaves the pair of rollers
9, 10. The removal of the strip 2 from the

storage winding 7 produces a rotation of the

_storage spool 3 which is transferred by the gear

arrangement to the strlp spool 6 in order to wind

the removed strlp onto the strlp spool 6 or the

ﬁstrlp winding 5. In this. case also, the

peripheral-speed of the_spool"s driven by the gear

arrangement is somewhat greater than that of the

driving spool_3'in order to keep the strip
' tensioned, as mentioned. Thus, apart from the
_other directlonlof rotation,_the friction gears
~ operate in afmanner corresponding to that
‘;deecribed for the-storage process.  In the case’

. of the direction of rotation of the shaft 44

illustrated by the dash-dotted arrow, the

overriding'clutoh'SQ engages, and the pulley 58 of

_ the second belt drive drives the pulley 57 rigidly

mounted on the shaft 48, the rotational speed of

the pulley 57 being somewhat greater than that of
the pulley 58. The pulley 51, of the first belt

drlve, mounted on the shaft 44 drlves the pulley

. 52 via the belt 54 the rotatlonal speed of the
y pulley 52 belng lower than that of the pulley 51

and thus also lower than that of the pulley 57 and _

of the shaft 48. When there_ls a difference in
the rotational speeds of the shaft 48 and the

pulley 52 and the direction of rotation is
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appropriate, the overriding clutch 53 idles and

the gear of the belt drives 51-54 is ineffective.

‘The embodiment illustrated in Figures 5 and 6

differs from the 6ne described_with reference to

"Figures 3 &and 4 in that the bank notes are wound

onto the storage spool 3 between two strlps 2 and

68, formlng the storage w1nd1ng 66. .Accordingly,

-in addition to the strip spbbl 6 with the strip

winding 5, a second strip spool 67 is provided
onto which the second strip 68 is wound to form a

seéond strip Winding 69. The seCond'strip spool

67 is of the same construction as the strip spool _:

6 and is prov1ded with ‘a differential gear 72. A'
friction gear, corresponding to the friction gear'
46, 47, with a crown wheel 74 and a wheel 75 is
associated with the second strip spool 67. The
shaft 77 of.the'wheel 75 is connected to the shaft
48 of the wheel 47 by a belt drive 78 with a
rotational speed ratio of 1:1. In this embodiment
with two strips 2 and 68, differences in the
tehsienlof the two-strips could be compensated by
means.of-a differentiai gear,_as is known frqm'the'
stprage'device aCCOrdiag.te the above—meﬁtibned

US-A-2 981 492; For this purpose, a third

' dlfferentlal gear (not lllustrated) would be

provided, of which one sun wheel would be

connected to the hollow shaft 29 of the one strip
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spool 6, of which the other sun wheel would be
connected to the corresponding hollow shaft 80 of
the second strlp spool 67, and of which the planet
wheel carrier would be connected to the pulleys 52

(with'overriding.clutch-53) and 57. 1In the case

~ of the embodiment-with_one strip (Figures 3'and

4), the tors1onally re5111ent coupllng (torsion

_ sprlng 25) .can also be prov1ded on the strlp spool.

6 instead of'on the storage spool 3 and, in the
case of the embodiment with two strips (Figures 5
and 6), it can be provided with a torsionally

resilient;coupling in accordance with each of the

_'strip.spoois G“and-57.

Since, in the case of the embodiments described
with reference to Figures 3 and 4 or 5 and 6, the
pair-of-rollers.9, 10 and the wheels 43, 47 and

43 - 47 and 75 necessarlly rotate at almost

identical- perlpheral speeds, the shaft 44 or 48 or“

77 can also be drlven instead of the pair of
rollers-9, 10. Accordlngly, 1nstead of the motor
40, a rever31b1e ‘motor could also be prov1ded for

dr1v1ng_onezof.these shafts.

Since the support rollers 12 and 13 or 12, 13 and
81 also rotate.atfalmost identical peripheral
speeds corresponding to the running speed of the

._strip 2 or of the strips 2 and 68) the support
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rollers can also be driven at corresponding
peripheral speeds, with the same roll diameter and
a corresponding rotational speed,'in particular
since they are rigidly mounted, which simplifies
their drive. 1In the case of this type of drive,
the drite arrangement ie barticularly-simple.
_ However, if,the strip or strips is/are dividedf
inte;two _narrew-partiallsttips, their friction on
-the'Suppbrt'roilets is low, ana, if the support
roller of the etorage'winding is of such.a length -
that it 1ies on the entire winding, its friction.-
‘on ‘the: w1nd1ng is. greater than its friction on. the
tpartlal strlps. ThlS is unfavourable for the |
w1ndlng-up and unw1nd1ng of the storage w1nd1ng.
For thlS reason, one drlve of the support rollers'
is in pr1nc1ple used when the strlp or strips .
is/are net'subdivided'and its/their width
correspohds to‘thehlength of the storage spool and .
thus aleb'to the'etrip spool or spools. In'thief
case, the friction gears 42, 43 and 46, 47 or 74,
75lare not required, the support roller 12, 13 or
81 is to be disPoSed'directly on the shaft 44 or
48 and 77, and what was stated for the belt drives
l51 to 54 57 to 60 and 78 applles when the support:
' rollers 12 and 13 and, ;f necessary, 81 have the
‘same diaﬁeter(ta reversible motor for driving one
of the_-shafts 44, 48 and/or 77 having'to. be

- provided instead of the motor 40, and the belt’
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dri;es causing the winding-up speed both when bank

. notes are stored and when previously stored bank

notes are discharged to be somewhat greater than
the unwinding speed in order'to'hold the strip or

strips under tension.

Figures 7 and 8. show-a conVeyor belt with a-

',conveyor path 84 for bank notes which are to be

stored and are to be dellvered to the pair of
rollers 9, 10,:and a conveyor path 85 for
previously stored bank notes which are to be -

dlscharged and are separated from the strip 2 on

-leavlng-the_palr of rollers 9, 10. ThlS conveyor

beltﬂconsists'of.gnide“walls 87, 88, 89 with’ palrs

. of conveyor rollers of which only two are

illustrated and are designated 91, 92, and is

equipped with a shunt with frog points 94. The

guide wall 87 with the guide wall 88 and the pairs
of rollers 91, forms the conveying path 84 and,

with the guide wall 89 and the pair of conveyor

. rollers 92, the conveyor'path 85. The guide walls

88 and. 89 have parts converging in a curved manner_

relatlve to the contact line of the palr of

rollers~9 10 The frog p01nts 94 can be moved

into two posrtlons by a lever system ‘97, 98 by

means of an electromagnet 96. In the pOSLtlon'

shown in SOlld llnes, the frog points 94 with the

.qurved_portlon of the guide wall 89 delimit a
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’

connection path which leads from the pair of

rollers to the conveyor path 85, and in the

-position'shown in dash-dotted lines, with the

curved portion of the guide wall 88, they form a

"conneotion path adjoinihg the conveyor path 84 to

the pair of rollers 9, 10. The pairs of conveyor

lrollers 91 and 92 ‘are driven at a perlpheral speed

correspondlng to the runnlng speed of the strlp,
when the conveyor velt leads to the palr of

rollers'9, 10, at the_perlpheral'speed thereof.

- As a result, satisfactory cooperation, i.e. a

__correspondence of the storage speed or of the

dlscharge speed of the storage dev1ce w1th the
conveylng speed of lts conveyor belt, is ensured
in alslmple manner. -The friction gear wheels and
the rollers acting on the.strip can be provided

with a friction coating in all the embodiments.
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CLAIMS

1. Storage device for lamellar, flexible.
objects, in particular bank notes, in which the

objects'(l) to be stored are wound on a strip (2)

. or between two,strips (2, 68) onto a storage spool

: (3) in order to form a'storage winding (75 66) and

prev1ously stored objects (1a) are unwound from

the storage w1nd1ng (7; 66) for dlscharge together

,w1th the strlp (2) or the strlps (2, 68) whereln,

in order'tO'store the objects (1),'the strip (2)
is unWOund from one or both strips'(z, 68) from a

common strlp w1nd1ng or from each strlp Wlndlng

| (5 5, 69) of a strlp spool (67 6, 67); and a

_drlve arrangement is prov1ded for SLmultaneously

rotatlng the storage spool (3) w1th the storage

7w1nd1ng (7; 66) and the strip spool (6) or_spools'

(6,-67) with the'strip'windings (5: 5, 69),'

fwherein.the'strip spool (6) or spools'(G}.67) and.

the storage spool (3) can be driven at at least

approximately c01n01d1ng perlpheral speeds of the

windings 5, 7; 5, 69, 66) supported thereby,
:characterlsed ln that at 1east one of ‘the spools
(3, 6, 67) is ‘guided such that it can be dlsplaced
. perpendlcular to 1ts splndle and its W1nd1ng (5,_
7, 66) is supported on a rlgldly mounted support

roller (12, 13, 81).
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2. DeGiéejaccording to Claim i
characterised in that rollers (9, 10; 12, 13)
which act on the strip (2) or strips (2, 68) can

be reversibly driven by the drive arrangement (40,

42-44, 46-48, 51-54, 57-60; 51-54, 57-60) at at

'Ieast apprexihately identical peripheral speeds.

3-]ftﬁ ) Dev1ce accordlng to Claim 2,

characterlsed in that the splndle (15, 16) of the

dlsplaceably_gulded spool or spools-(3, 6,:67) is

rigidly connected at each end to a pinion (37, 38)

]gwhlch meshes with a rack (34, 35) extendlng along

“:a_gu;de_(3l 32) dlsplaceably guldlng the splndle.

4. Deviee_according to either of Claims 2

and 3, characterised in that the rollers or

'Sﬁpport rollers'aEting on a strip on:the-generated

'surface of the windings can be reVersibly_driven;__

" by ‘the drive arrangement in such a way that, when

the roll diameters are the same, the speed of the

_roller or rollers, Wthh act on the w1nd1ng or
"each w1nd1ng in the w1nd1ng-up dlrectlon thereof
.-sllghtly exceeds the speed of the roller or
7-rollers Wthh SLmultaneously act on the or, each
';w1nd1ng in the unw1nd1ng direction thereof, in

'1order to ten51on the strlp or strlpsf whereln a

torsionally resilient coupling and torque
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transmission suitable for slip are advantageously

provided.

5. Device according to any one of Claims 1
to 4, characterised by'two rollers or support
rollers-of which, in a first drive direction, the

first acts on one'winding in the.winding-up

*dlrectlon thereof and the second acts on the other
”w1nd1ng in the unw1nd1ng dlrectlon thereof and,
" in the opposite drive dlrectlon, the_flrst-acts on
-one winding in the unwinding direction thereof and
.;thegsecond acts on the second Winding.in the
fwinding—up'direction;thereof; and.by-twofgear
. units, for-example belt driﬁes, which are each‘u

provided with an overriding clutch and of which

the first gear unit transmits the rotation of the

first roller rotating one winding in'the winding-

_"up direction to the second roller in order to

"1rotate the second winding in the unw1nd1ng

direction, and of which the second gear unit

transmits the rotation of the second roller

"rotating the second winding in the winding-up
':dlrectlon thereof to the flrst roller in order_to'

rotate one w1nd1ng 1n the unw1nd1ng dlrectlon,

whereln, when the roll dlameters are the same, the

.output speed of these gear units sllghtly exceeds

the drlve speed for tensioning the strlps, and one
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of the rollers or a pair of rollers aéting on the

strip or strips can be driven reversibly.

6. Device accordlng to any one of Claims 1

to 3, characterlsed by a gear arrangement hav1ng.

| two gear units, of which the first (46, 47, 51-
'54) transmits the rotation occurring when the

':"strlp or strlps (2) ls/are w1thdrawn from the

strip w1nd1ng or w1nd1ngs (5) to the strlp spool

_:or spools (6)_thereof in the_unw1nd1ng.d1rectlon
' to the storage spool (3) in the winding-up |
; *fdlrectlon thereof and of whlch the second gear
'f“;;unlt (42, 43, 57 60) transmlts the rotatlon o
-;_woccurrrng when the:strrp or:strlps (L).ls/are-
o Withdrawn_from'the_storage spool (3) ;njthe
"unwinding direction_thereof to the'strip spooi or
shspools (6) inzthe'winding-np direction thereof; -
r;ﬁwherein'the_gear transmission ratio_of“the first
" ‘and second gear units relative to thefneripheral-

-speeds of the windings (5 and 7) is advantageously

suéh that.the'output_rotation slightly exceeds the

idrive-rotation in'order to“tension the-strip or
=-:str1ps (2), and a torsronally re31llent coupllng
-.7(25) and -a llmlted—sllp force transm1581on devrcer'
_sare,provlded in the_transmlss1on path of the.gear

units.
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7. Device according to Claim 6,
characterised in that the strip spool (6) is

connected to a crown wheel (46) of a first

. friction gear (46, 47) and the storage spool (3)

' is connected to a ‘crown wheel. (43) of a second

frlctlon gear (43 44) in that a wheel (43 47)

runs on each crown wheel (42 46) on or. closely
.adjacent the llne on’ Wthh the strlp ‘or storage.f o

w1nd1ng (5 or 7 respectlvely) is supported on a

support roller_(lz or 13 respectively); in that

there is connected downstream of the first

'7gf frlctlon gear (46, 47) a gear unit. (51 54) whlch
"transmlts the rotatlon of the. wheel (47)
L correspondlng to a rotatlon of. the strlp spool (6)

L .in the unw1nd1ng dlrect%on to the wheel (43) of

the second frlctlon gear (43, 44) ln order to

rotate the storage spool (6) in the w1nd1ng—up-

- direction; inbthat there is cdnnected'downstream

.- of the second friction gear (42, 43)'a:gear'unit

(57-60) which transmlts the rotatlon of the wheel

(43) correspondlng to a rotatlon of the storage_‘

'spool (3) in the w1nd1ng-up dlrectlon.to the wheel
u_'(47) of the f1rst frlctlon gear. in order to rotate'
-ﬂfthe strlp spool (6) in the w1nd1ng-up dlrectlon,’

:.whereln the output speed of each of the gear unlts

'(51 53 57 60) connected’ downstream sllghtly

exceeds their drive speed for tensioning the strip’

().
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8. ( Device according to Claim 7,
characterised in that the shaft (44, 48) of one of
the wheels (43, 47) can be driven reversibly or,
optionally, a wheel shaft can be driven in one or

other of the opposite directions.

9. : Dev1ce accordlng to Claim 6 or 7,

'characterlsed by a palr of rollers. (9, 10) Wthh

| can be drlven in one dlrectlon for w1thdraw1ng the

strlp or strips (l-.i; 68) from the strlp w1nd1ng

or w1nd1ngs (5; 5, 69) and in the opposite

o dlrectlon for w1thdraw1ng the strlp or strlps (1;

"1_1, 58) “from the storage W1nd1ng (73 56)

- 10. Dev1ce accordlng to Clalm 9,

.'-\ ._Qr'.
characterlsed in that the strlp or strips (l)

-forms/form an obtuse angle with the displacement

_1inei(20) of the stOraée'Windingu(3)fbetween'the

pair of rollers (9, 10) and the storage windiﬁg

(7).

' 11. ': Device according to_at;least one of
”Claime'l to 10, characteriSed'b§fat least one _
. holding-down and stripping device (18) for holding

- down the_objeets iunning to the'storage.winding

{(7) and stripping the.objects to be unwound

therefrom.
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12. Device according to any one of Claims 1

to 11, characterised by a conveyor belt having a

conveyor path (84) for the supply and a conveying

path (85) for the removal of the objects (1) to

- and from a palr of rollers (9, 10) respectlvely at

Wthh the strip (1) or each strip (1, 68) is

deflected, and a shunt with guide walls (88, 89)
- eenverging'in_a curved menner_towards the pair of

"rolierstana'a frog'peiht'(94) whieh delimits the

supply path in a first position with one (88) of
thé guide walls and delimits the removal path in a

second position with the other guide wall (89):

13, Dev1ce accordlng to any one of Clalms 1

to 12 characterlsed 1n that at least one strlp
(1) is lelded into two strips extendlng parallel

at a dlstance from one another, the strip spool

(6) or spoele is/are divided_aqbprdingly into

- coaxial speol”parts, and are conneeted byfmeans of

a dlfferentlal gear (28) to a shaft (29) which

, drlves ‘both spool parts.



