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(57) In an apparatus for imprinting an unmarked endless foil with images which are to be arranged within sections of
the foil of a predetermined length L including a printing device, a transport device with a foil section indicator provides
a signal to a control unit to determine section limits and a buffer arrangement including a first foil movement sensor
sensing the movement of the foil from the printer and a second foil movement sensor sensing the foil movement 1nto
the transport device 1s arranged between the printing device and the transport device and the control device to which
the first and second foil movement sensors are connected compares the signals and supplies a printing mitiation signal
when the length of the endless foil between a section limit provided by the foil section indicator and the printing device
1s a predetermined multiple of the length of the section L.
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ABSTRACT OF THE DISCLOSURE

In an apparatus for imprinting an unmarked endless foil
with images which are to be arranged within sections of the
foil of a predetermined length L including a printing device, a
transport device with a foil section indicator provides a sig-
nal toc a control unit to determine section limits and a buffer
arrangement including a first foll movement sensor sensing the

>

movement of the foil from the printer and a second foil move-

' ment sensor sensing the foil novement inte the transport device

{8 arranged between the printing device and the transport de-
vice and the control devicec to which the first and second foll
movement sengors are connected compares the signals and Ssup-
plies a printing initiation signal when the length of the end-
legs foll between a section limit provided by the foll ser':tion'
indicator and the printing device 1s a predetermined multiple
of the length of the section L.
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APPARATUS FOR IMPRINTING AN UNMARKED ENDLESS FOIL

BACKGROUND OF THE INVENTION

The invention relates to an apparatus for imprinting im-
ages on an endless foil such that they are dispovsed on a sec-
tion of predetermined length U by a printing device through
which the foil 1is continuously moved, as the endless foil is
directed to a transport element, which divides the foil into
the sections of the predetermined length and after which the
endless foll 1s cut into sections of the predetermined length

L. The print images need to be accurately disposed within the

limits between two adjacent sections of the endless foil and
the printing device is activated individually for the printing
of each printing image when the length of the endless foil be-
Lween a section limits generated by the last sectioning and the
printing device is a predetermined multiple of the predeter-

mined length L. A buffer arrangement for the endless foil is
also provided.

An endless foil printing apparatus is known for axample
from Applicant’s US patent No. 5 964 151.

The known apparatus is preferably used when so-called
blister packs, in which for example pillls are disposed, are to
be provided with accurately positioned print images. The pills
are always dispcsed in pockets of a deep drawn blister foil of
p.astic or paper which are sealed by a cover foll. The cover
foll is provided with a print image for the identification of
the pills' Including data regarding the use of the individual
pilla. It is therefore important that the data are accurately
located on the cover foil in accordance with the location of
the pilla or raspectively, the corresponding pockets. Any mis-
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foil should be minimal that is there should be no noticeable
mismatch.

With the known apparatus the cover foll can be applied to
the blister foll with high accuracy. This 1is achieved essen-
tially by the fact that the beginning of a foil section to be
imprinted 18 constantly re-deternmined. By the constant re-

determining of the beginning of the section to be imprinted er-
rors are not added up. As a result, even relatively large de-
viations are generally not detrimental since a deviation in one
section does not affect the position ¢of the printing image on
the next section. Also, slippage of the foil dces not affect
the subsequent image positions,

The known apparatus 1s particularly advantageous if the
sactions are removed from the apparatus in a3 discontinuous man-
ner, since the signal activating the printing device to imprint
only a single image is generated by a sensor when a compense-
tion roller is disposed in a predetermined position. With the
discontinuous raemoval of the 1lmprinted foil, the compensation
roller moves a certaln distance along a given path, that is,
1ts position changes dependent on the length of the foll be-
tween the printing device and the removal device so that the
compensation roller is very suilable for generating a foil
length~-dependent signal. '

If a foil is to be removed from the apparatus in a con-

tinuous manner, the apparatus covered by Applicant’s carllier

patent 18 not suitable. With the contlnuous removal of the
foil the locations of the section limits move constantly so
that the peosition of the compensallion roller cannot be used as
a measure for the length of the endless foil between the print-
ing device and the section limit provided by the reaspective
last sectioning.

It is therefore the object of the present invention to
provide an apparatus in which the printing images are accu-
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rately individually located on an endless foll even 1f the foll
ig continuously removed from the apparatus.
SUMMARY OF THE INVENTION

In an apparatus for imprinting an unmarked endless foil
with images which are to be arranged within sections of the
foil of a pfedetemined Jength L including: a printing device,
a transport device with a foll section indicator provides a
signal to a control unit to determine sec¢tion limits and a
buffer arrangement including a first foil movement sensor sens-
ing the movement of the foil from the printer and a second foil
movement sensor sensing the folil movement into the transport
device is arranged between the printinq device and the trans-
port device, and the control device to which the first and sec-
ond foil movement sensors are connected compares the signals
and supplies a printing initiation signal when the length of

the endless foll between a section limlt provided by the foll

sectlon indicator and the printing device 18 & predetermined
multiple of the length of the section L,
If the difference between the movements sensed by the foil

movement sensors is zera the length of the folil section sup-
plied to the buffer structure is thc same as the length of the
foil section removed from the buffer structure. This again
meang that the speed with which the endless foil was moved by
the transport element is exactly the same as the speed with
which the endless foll ia moved Lthrough the printing devicae.
As a result, the length of the endless foil between the section
limit generated by the last sectioning step and the printing
device has not changed and 1s still the predetermined multiple
©of the predetermined length L.

- If the speed with which the endless foil 1s moved through
the printing device differs from the speed with which the end-
less foll is moved through the transport device, the difference
of the foll length mensed by the movement sensors is different
from zero. If the endless foll moves through the printing de-

3
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vice at a speed lower than that of the transport device a sig-
nal which is generated by the transporl device after the move-
ment of the endless foll by the predetermined length, 1f uncor-

rectad, would activate the printing step too early. Conse-
$ gquently, the signal must be delayed in accordance with the dif-

ference between tha foil movement lengths sensed by the move-
ment sensors. With the appropriate delay the imprint is initi-
ated exactly at the point when the length of the endless foil
between the printing device and the section limit provided by

10 the last sectioning 1is exactly the predetermined multiple of
the predetermined length L.

With the apparatus according to the Jinvention, 1t 1s
therefore possible to correct an error caused by a foll moving
speed through the printing device, which 1s too low. This 1s

1S the most often occurring error. Also, the printing device may
be so designed that this error will generally occur. Then the
apparatus can fulfil the regquirements, that is, it can adjust
the speed of the foil moving through the carrier element.

An error caused by an excess foll movement speed in the

20 printing device can be corrected If the signal transmission
line for the activation of the printing device 1lncludes a stor-
age acting as an idling urﬁt, ag it is provided for a particu-
lar embodiment of the apparatug according to the invention.

" With this arrangement, the signal activating the printing de-

2§ vice can be delayed. The signal ¢enerated by the transport
element is first supplied to the storage. Here, the signal
which is to activate the printing device can be timed so that
it is delayed but it may also be advanced. By an advancement
of the point in time when the signal 1s to activate the print-

30 ing device an excess transport speed of the printing device can
be corrected in an advantageous manner. Of course, the storage
acting as 1idle time unit can be so designed that the signal ac-
tivating the printing device is transmitted to the printing de-
vice delayed by two or several time segments.

4
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Tn another embodiment o©f the apparatus according to the
invention, the buffer arrangement includes a compensating
roller which is arranged movably in such a way that the posi=

rion of the compensating roller at the time a signal is pro-
vided by the transport device depends on the length of the end-

1ass foil between the section limit provided by the most recent
sectioning and the printing device. Ihe position of the compen-
sating roller is detected by a sensor. If the sensor 1is so ar-
ranged that it will provide a signal or a gsignal change exactly
when the length of the foil between the gection limits gener-
ated by the most recent sectloning and the printing device 1a a
multiple of the predetermined length L, the signal or, respec-
tively, the signal change can be used for the setback of the
difference genérated by the two foll movement sensors to zero.

tn this way, a slippage occurring between the foll and the
foil transport device can be corrected in an advantageous man-
ner. The signal for the activation of the printing device gen-
arated by the transport devics is generated on the basis of the
movement of the transport device drive, not on the basis of the
movement of the foil. As 2 result, the signal is generated
when the transport device drive has moved by an amount corre-
sponding to the predetermined lenqth 1 even if the foll move-
ment i2 lagging because of slippage and has not been moved
fully by the predetermined length.

Tn a particular embodiment ol Lhe apparatus according to
the invention, an offset roller is provided by way of which the
length of the endless foill between the section limit generated
by the respective last sectioning and the printing device can
be changed, This 1s advantageous 1f the format of the print
image or of the section to be imprinted ias changed, since, then
the length of the endless foil between the soction limit and
the printing device must be changed. In order to be able to

leave the position of the compensating roller unchanged inspite
of the change in length between the section limit provided the

3
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last sectioning and the printing device, the offset roller 1s
displaced such that the length ¢f the endless foil between the
transport device and the printing device 1s agalin a predeter-
mined multiple of the second, now changed, predeitermined length
L when the compensation roller is in the position in which the
sensor provides a signal or a change of the output signal oc-
curs.' In this way, the position of the prinlting device does
not need to be changed if the section length 18 changed.

In another embodiment of the apparatus according to the
invention, a control arrangement is provided by which the

tranaport speed of the endless foil through the printing device
is 80 controlled that the differvnce between tThe movement

lengths sensed by the rotation sensors is minimal. In this
way, the errors to be corrected are held at a minimum.

Further features and advantages of the apparatus according
to the invention will become apparent from the following de=-
scription of a particular embodiment on the basls of the accom-
panying drawing.

BRIEF DESCRLPTION QOF TEHEL DRAWING

The sole figure 18 a schemati¢ representation of the ar-

rangement of the printing apparatus according to the invention.
DESCRIPTION OF A PREFERRED EMBODIMENT

The figure shows a printing apparatus wherein an endless
foll 1 to be imprinted is unrolled from a roll 8 and is then
moved through a printing device 7. After the printing device
2, the endless foll 1, which generally consists of aluminum, is
guided arcund a first redirec¢ting roller 14. After the first
redirecting roller 14, the endless foil 1 extends around a com-
pensation roller 6 and an offsel roller 11 in an S-shaped
tzavel pattern, The compensation roller 6 and the offset
roller 11 are disposed Iin the bases of the loops, which are
fo'rmed by the endless 'foil 1. After the offset roller 11, the
endless foil 18 guided around a second redirecting roller 15
the foil 1 passes through a transport device consisting of a

6
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- blister roller 8 and a seal roller 10 for moving the endless

foil 1.
A deep drawn blister foll 7 of plastic or paper extends

around the blister roller 8. At its circumference, the blister
roller includems recesses, which receive pockets formed into the

blister foil 7. Pills, for example, may be dispesed in those
pockets. The pockets are arranged in groups of several pock-
ets. The baginning of a group is indicated in the figure by
the reference numeral 7'. The seal roller 10 is heated and
presses the endless foil 1 onto the blister roller 9. 1In this
way, the endless foil 1 is attached to the blister foil 7. The
endless foil 1 must be accurately po'sitioned on the blister
foil 7 such that the image imprinted on the endlesa folil 1 1is
properly disposed on the pockets including the respective pill
or pills.

Adjacent the blister roller 2, a sensor 16 ls arranged,
which generates an lmpulse when the beginning of a group of
pockets formed into the deep draw foll 7 is at a predetermined
location. With the signal, the endless foll 1 is divided into
sections of a predetermined length L. The length L of a 8sec-
tion of the endless foll 1 accordingly corresponds to Lhe part
of the endless foil 1, which was transported through the blis-
ter roller 9 and the seal roller 10 in the time period between
two signals provided by the sensor 16. The s8ignal of the sen-

sor 16 is transmitted to a control unit 12.
The compensation roller € and the offset rcller 1l are sgo

arranged that thay can be moved toward, and away Irom, each
other., While the offset roller 11 1s lockable, the compensa-
tion roller 6 is freely movabla. The compensation roller € and
the offset roller 11 accordingly form an arrangement for buff-
ering the endless foil 1. By an adjustment of the offaset
roller 11, the length of the endless foil 1 between the start

77 of a group of pockets formed in the blister foil 7 and the
printing device 2 at the point 1n time when the sensor 1lé gen-

7
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erates the signal can be adjusted. Such adjustment is neces-
sary when the predetermined length L is changed.

The first redirecting roller 14 1s provided with a first
rotation sensor 4. At the output 4’ of the first rotation sen-
sor 4 a slgnal 1s provided which is proportional to the rota-
tional movement of the first redirecting roller 14. The second
redirecting roller 15 is provided with a second rotation sensor

5. At the output 5’ of the second rotation sensor a signal is
provided which is proportional to the rotational movement of

the second redirecting roller 15.

In the nelghborhood of the compensation roller 6, an opti-
cal sensor 3 18 so arranged that a signal generated thereby and
avallable at its output 3’ changes when the length of the foil
1 at the time of the signal generation of the transport ele-
ments 39, 10 between the section limit T’ just generated and the

printing device 2 1s a predetermined multiple of the given
length L.

The output 4’ of the first rotation sensor ¢, the output
S/ of the second rotation sensor 5 and the output 3’ of the

compensation roller position sensor 3 are connected to the con-
trol unit 12, which generates the difference between the output
signals of the two rotation sensors 4, 5. The output of the
control unit 12 is connected to a storage 13 forming an idling
member. The output of the storage 13 is connected to an input
2’ of the printing device 2 for activating the printing device
2. The atorage 13 can be set up in such a way that the differ-
ence signal provided by the control unit 12 is zero when the
first rotational sensor 4 has supplied a number of signals to

the control unit 12 corresponding exactly to one or two sec-
tions in excess of the number of signals provided by the second
rotational sensor 5. In this way, the signal for the activa-
tion of the printing device 2 supplied by the control unit 12
1s delayed exactly by one or respectively, two sections. Such
2 solution can be established particularly easlily by software.
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Below, the operation of the apparatus according to the in-
vention will be described.

The blister foll 7 1s moved by rotation of the blisterx
foil roller 83, When the start 7 of a group of pockets formed
in the blister foll 7 is at a predetérmined location the sensor
16 of the blister foll roller 9 generates a signal. This sig-
nal is supplied to the control unit 12 where it i1s corrected in
accordance with data supplied by the first and second rotatiocn
sensors 4 and 5, The buffer arrangement consisting of the off-
set roller 11 and the compensation roller 6 is 80 designed that
the length of the endless foil 1 between the start 77 of a
group of pockets in the blister loil when sensed by the sensor
16 and the printing device 2 is a predetermined multiple of the
predetermined section length L. Tn this position, the differ-
ence of the output signals of the rotation sensors 4 and 35

formed by the control unit 12 iz zero. The siygnal from the

sensor 16 of the blister foil roller 9 is therefore supplied to
the input 2’ of the printing device 2 in an uncorrected fashion
for activating the printing device. As a result, the printing
process starts exactly at the start of a section of the prede-
termined length L.

If the foil movement speéed Lhrough the printing device 2
is lower than the speed with which the endless foil 1 is moved

through the transport unit formed by the blister foil roller 9
and the seal roller 10, the signal generated by Lthe sensor 16

of the blister foll roller 9 occurs before the utart of a sec-
tion to bes imprinted is in the approprlate pbsition in the
printing device 2. The printing process must therefore not be
activated when the sensor 16 of the bhlister foil roller 9 gen-

erates the signal.

Since the transport speed of the printing device 2 1s
lower than that of the transport elements 9, 10, the output
(speed) signal of the rotation sensor 4 1s lower than that of
the rotation sensor 5. The difference serves as an indication

9
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for the length of the endless foll 1, which was transported
through the transport element 2, 10, but not through Lhe print=-
ing device 2. The control unit 12 delays the =signal supplied
by the sensor of the blister foll roller 9 by a time pericd

corresponding to the difference so that the lmpulse suppliied to
the input 2’ of the printing device 2 activates the printing
device 2 exactly when the beginning of a section to be im-
printed is in the position as required for the printling proc-
ess.

If the transport speed of the printing device 2 is higher
than the transport speed of the transport elements 9, 10, the
storage 13 acting as an ldle time member becomes effective. 1In
the storage 13, the impulse 13 as supplied by the control unit
12 is then delayed by a section length. In this way, 1t 1is
possible not only to time=-delay the signal supplied to the
storage 13, but alse to advance the signal. In accordance with
the signal supplied by the control unit 12, the impulse sup-
plied to the input 2’ of the printing device 2 can activate the
printing device at a time at which the gensgor 16 of the blister
foil roller 9 has not yet generated the signal (by using the
appropriately delayed previcus signal).

The sensor 3 is so positioned that, based on the position
of the compensating roller 6, a s8ignal change is provided when
the length of the endless foil 1 between the section limit T/
just determined and the printing device 2 corresponds to a pre-
determined multiple of the predetermined length L. 1If at the
time of a signal change of the sensor 3 pbecause of slippage the
difference between the output signals of the sensors 4 and 3
should not be zero, the difference 18 reset in the control unat
12 to zero when the signal change of the sensor 3 occurs. In
this way, a slippage error is constantly corrected. Further-
more, the output signal of the sensor 3 can be used to deter-
mine whether the transporto speed of the printing device 2 18

10
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higher or lower than the transport speed of the transport unit
9, 10.

Although the sensor 3 used in the described embodiment is
an optical sensor, another type of sensor such as an electronic
distance or proximity sensor may be used. Instead of 2 signal
change, the control unit 12 would then have to evaluate a dias-
tance value. With an eleactronic distance sensor, a2 mechanical
adjustment of the sensor 3 could be avoided since adjustments
for changes in the length L could be made by changing the dis-
tance instructions in the control unit 12 or the calculation
basis.

In that case, also the offset roller 1l could be elimi-
nated since length changes of the endless foil 1 could be taken
into consideration by the contrael unit 12,

1]
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CLAIMS

What is claimed 1is:

‘1. An apparatus for imprintiing an unmarked endless foil
with images which are arranged wilhin sections of the foll of a
- predetermined length L, comprising: a printing device through
which said endless foil moves continuously and in which an im-
age is 1imprinted centered onto each sectlon of said endless
foll, a transport device receiving Said endless foil from said
printing device, a foil section sensor asscciated with sald
transport device for sensing movement of said foll through said
transport device and providing 2 signal each time a section
length L of said foil has passed through said transport device,
a buffer arrangement disposed in the path of said endless foll
between sald printing device and said transport device and 1in-
cluding a first foll movement sensor at the entrance to said
buffer arrangement and & =second foil movement sensor at the
exit of said buffer arrangement, a control device receiving,
the signal from said foil section sensor and generating a
printing signal for said printing device to initiate imprinting
of said image onto the foil section in said printing device,
sald control device also receiving the signals generated by
said first and second folil movement sensors and comparing the
two signals to determine therefrom any difference in the move-
ment of sald endless folil Jeaving the printing device and the
movement of said endless foll through said transport device for
a correction of the printing signal supplied to said printling
device, sgaid printing signal being supplied to sald printing
device when the length of the c¢ndless foil between a sectioh

12




CA 02287575 1999-10-22

limit determined by said foll section sensor and said printing
device 1s a predetermined multiple of said section length L.

2. An apparatus according to claim 1, wherein said print-
ing signal is supplied from said control device to said print-
ing device by way of a signal line and said signal line in-
cludes a signal storage devica. '

3. An apparatus according to claim 1, wherein said buffer
arrangement inc¢ludes a compensation roller around which a loon
of sald endless foil extends, sald compensation roller being
movably supportfed B0 as Lu accommodate an increasing and de-
creasing loop caused by a difference of the endless foil move-
ment through sald printing device and through said transport
device and a compensation roller position sensor arranged so as
to detect the position of said compensation roller which da-
pends on the length of the endless foil between a section limit
a8 detected by said foil section sensor and said printing de-

vice.

4. An apparatus according to claim 3, wherein said buffer
arrangement includes an oflset roller around which said endless
foil also extends and said offset roller 1is adjustably sup-
ported S0 as to permit adjustment of the length of said andless
foll between sald foil transport device and said printing de-
vice.

S>. An apparatus according to claim 3, wherein said compen=-
sation roller positicn sensor is so arranged that it generates
a signal when the length of said endless foil between said sec-
tion limit as determined by said foil section sensor and said

printing device is a predetermined multiple of said section
length L.

13
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6. An apparatus according to claim 5, wherein said differ-
ence of foil movement as sensed by 88ld first and second foil

movement sensors 1s set to zero with each signal generated by
said compensation rollet position sensor.

7. An apparatus according to claim l, whereln the speed of
movement of said endless foll through said printing device is
controlled such that the difference of foil movement as sensed
by said first and second foil movement sensors is at a minimum.
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