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CARD PROCESSING DEVICE

Pield of the Invention
This invention is directed to a card processing device
including a reader and writer for data on magnetic cards.

Background of the Invention
To accurately process data on a card (i.e. to read and
write magnetically encoded data on the card) while that
card is being conveyed along a course, one must produce

' clock signals to serve as a reference for the: tj.ming of

processing operations based on the displacenment of the card
as it is conveyed.

Existing card processing devices have an encoder
provided either on the rotating shaft of the motor which
generates the force to convey the card, or on a rotating
member of the mechanism which transmits the motor’s
rotation to the card. The motor is controlled for constant

‘velocity based on pulse signals outputted by this encoder.

These signals are also used as clock signals for the
reading and writing of data. -

An existing card processing device is pictured in Fig.
21. This device has three sets of paired conveyor rollers
201(a-c) . The route the card follows is located between

‘these pairs of rollers. Magnetic head 202, which is

mounted on the shaft of the central pair of rollers 20la
processes the data on the card. During data processing,
conv.yahce force is applied to the card only by rollers
201a, as it is crucial to prevent changes in the speed of
the card that might occur as forward rollers 201b stop
supplying conveying force and rear rollers 201c Dbegin
supply conveying force.

Existing card processing devices do not detect the
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displacement of the card along the route of conveyance in
a way which is directly dependent on the movement of the
card. The dimensional accuracy of the gears, cogged belts
and pullaeys constituting the transmission mechanism have an
effect on the detection signal produced by the encoder, as
would the stretching or slipping of the belts over time.
The linear relationship between the rotational velocity of
the encoder and the velocity at which a card is conveyed
can be affected, and the device would no longer be able to
generate a clock signal in good enough conformity with the
true displacement of the card to allow it to serve as a
reference to perform processing. |

Because the existing card processinq devices have
three sets of rollers, their construction tends to be
complicated, and such devices cannot daaily be made

. smaller, nor can their cost be reduced.

Summary of the Inveantion
An object of the present invention is to provide an
improved card processing device including a reader and
write for magnetic cards. _
Another object of the present invention is to provide

.a card processing device that is more accurate and simple

in construction by providing means to detect a reference
signal for processing data on a card in a way which is
directly dependent on the movement of the card being
conveyed.

A further object of the present invention is to
provide a card processing device which can process data on
the card according to the true relative displacement of the
card and the processor, even when the relative speeds of
the card and the processor may vary. '

An even further object of the present invention is to
provide a card processing device in which the card is
conveyed and the data can be processed according to the
true displacement of the card with respect to the
processor.
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Another further object of the present invention is to
provide a card processing device in which the data on the
card can be processed accurately even if the card reverses
its direction while it is being conveyed.

Another object of the present invention is to provide
a card processing device in which the data on the card can
be processed according to the true relative displacement of
the card and the data reader, even though the relative
speeds of the card and the reader may vary.

A further object of the present invention is to
provide a conveyor-type card processing device in which the
data can be read off the card according to the true

3

displacement of the card with respect to the data reader. .

An even further object of the prasent invention is to
provide a card processing device in which the data can be
read Off the card accurately even if tlie card reverses its
direction while it is being conveyed.

Another object of the present invention is to provide
a card processing device in which non-uniformity in the

rotation of the mechanism which transmits the drive force

for the conveyance of the card can be minimized.

A further object of the present invention is to
provide a card processing device in which the route along
which the card is conveyed has fewer rollers providing a
design that gimplifies the device and reduces its cost.

An even further object of the present invention is to
provide a card processing device in which a card which has
been deformed by excessive conveying force can be conveyed
normally. '

Another object of the present invention is to provide
a card processing device in which the conveyor rollers can
apply considerable force to the card, and the structure of
the conveyor can be simplified and designed to assure that
conveying force is supplied in a stable manner.

A further object of the present invention is to
provide a card processing device in which displacement can
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be detected normally even if a card is substantially de-
formed.

An even further object of the present invention is to
provide a card processing device such that even hefore a
card has passed the detector device, that device ocutputs a
signal which is matched to the rotation of the drive
source. o

Another object of the present invention is to
eliminate a separate detector device used to control the
drive source in the prior art devices to reduce both the
size of the card processor and its cost.

A further object of the present invention is ¢to
provide a card processing device in which a detection
signal employed in processing is used in place of a
separate control signal for the image reader which reads
images off the surface of the card, thus allow.ing the
elimination of the detection device dedicated to the image

4

' reader to reduce both the size of the card processor and

its cost. _

An even further object of the present invention is to
provide a card processing device in which the existing
drive source can be ‘used when it is mounted in a device
with a drive mechanism which is also used for other
functions to reduce both the size of the card processor and
its cost. '

Ancther object of the present invention is to provide
a card processing device in which the processor moves
relative to the card to allow the data on the card to be

. processed according to the true displacement of the

processor. :

A further object of the present invention is to
provide a card processing device in which a lead screw is
used both to guide the movement of the processor and to
transmit the drive force to allow the size of the card
processor to be reduced.

An even further object of the present invention is to
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provide a card processing device in which the displacement
of the processor is detected accurately by a simple
structure. _
Another object of the present invention is to provide
a card processing device in which the data reader moves
relative to the card to allow the data to be read in
perfect conformity to the displacement of the data reader.
- A further object of the present invention is to
provide a card processing device in which a lead screw is
used both to guide the movement of the data reader and to
transmit the drive force to allow the size of the card
processor to be reduced.
An even further object of the present invention is to
provide a card processing device in which the displacement
of the data reader is detected accurately by a simple

‘gtructure.

Another object of the present invention is to provide
a card processing device in which the inertial moment is
minimized with respect to the detector rollers to improve
the accuracy of detection and allow the size of the card
processor to be reduced. -

The presaent invention is directed to a card processing
device with a processor which moves along with the card and
processes data on that card as it is moving. This device
is distinguished by the fact that it has a detection device
which detects the displacement of the processor relative to
the aforesaid card in a way which is directly dependent on
the movement of either the card or the processor, and a
converter device which converts the signal from the
detection device to a reference signal for the processing

-of the aforesaid data.

The card processing device includes a conveyor device
providing a route along which the card is conveyed for
defining the processor. The detection device detects the
displacement  of the card in a way which is directly
dependent on the movement of that card.
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The card processing device detects the displacement of
the card, and also detects the direction in which the card
is moving. This card processing device also includes a
device to stop the processing. 1If the detection device
detects that the direction of the card’s movement has been
reversed, this device stops the processing of the data on
the card. - :

The card processing device includes a data reader,
which moves along with the card and reads the data written
on the card as it is conveyed along its path. This device
is distinguished by the fact that it has a device which
detects the displacement of the data reader relative to the
card in a way which is directly dependent on the movement
of either the card or the data reader; and a device which
corrects the data read by the data reader based on signals

6

from the detector device.

The conveyor device defines a route alohq which the
card is conveyed relative to the aforesaid data reader, and
the detector device detects the displacement of the card in
a way which is directly dependent on the movement of that

card.

The detector device detects both the displacement of |
the card and the direction in which the card is moving, and
includes a device to stop the reading of data. If the
detaector device detects that the direction of the card’s
movement has been reversed, this device stops the processor
from reading the data on the card. '

In the detector device, a portion of the mechanism
transmitting drive power to the conveyor device defining
the conveyor route includes worm gears. ' '

The conveyor device is constructed of two pairs of
rollers with one or both pairs of rollers supplied with
drive power. The space between the two pairs of rollers is
shorter than the route along which the card is conveyed.

The two pairs of rollers which define the conveyor .
device are positioned in such a way that they face both the
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processor and the portion of the card on which data is
recorded.

The upper and lower rollers defining the two pairs of
rollers exert elastic force radially. These rollers oppose
one another above and below the route of the card, and are
separated by a space whose vertical dimension is less than
the thickness of the card. Drive force is supplied to both
of these pairs of rollers. ' '

The detector device includes rollers whose peripheral
surfaces come in contact with the card. These rollers
which are components of the detector device are positioned
above and below the route of the card 8o as to squeeze the
card between them. This detector device has a roller to
propel the card forward which is supplied with drive force
from the same drive source as are the conveyor rollers
which constitute the route along which the card is
conveyed. It also has an elastic member which supplies
force to the pressure roller in the direction which will
cause it to make contact with the detector roller, and a
stop to constrain the movement of the pressure roller to
within a specified range as it is displaced away from the
detector roller. _

The signal from the device which detects the
displacement of the card is used as a reference signal to
control the drive source.

The card processing device includes an image reader
which reads images off the surface of the card. The signal
from the detector device is used as a reference signal to
control the image reader.

The card processing device includes an input power
transmission device to accept the supply of drive force
from the exterior of the device to convey the card on the
route. '

The card processing device includes a device which
moves the processor with respect to the card. The detector
device detects the displacement of the processor QirectlY
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based on its current position.

The device to move the processor includes a female
screv fixed to the processor and a male screw of a length
which at least surpasses that of the range of movement of
the processor, and which by engaging with the female screw
supplies rotary force to it.

The device for detecting the displacement of the

- processor includes an array of elements to be detected,

which is formed in the space traversed by the processor and
a detector element, which is fixed to the processor, and
which outpi:t:s a detection signal at the moment the position
of the processor 'corresponds to that of each element to be
detected.

The carding proceasing device includes a device which
moves the data reader with respect to the card, and the
detector device datects the displacement of the data reader
directly based on its current position.

The device to move the data reader includes a lead
screv mechanism with a female screw fixed to the data
reader and a male screw of a length which at 1least
surpasses that of the range of movement of the data reader,
and wvhich by engaging with the temale screw supplies rotary
force to it. :

The device to move the data reader includes eslements
to be detected, which are provided at equal intervals along
the path traversed by the data reader, and a detector
element which is fixed to the data reader, which outputs a
detection signal at the moment the position of the data
reader corresponds to that of each element to be detected.

_ The device to move the data reader includes an input

power transmission device to accept the supply of drive
force from the exterior of the device to move the processoxr
or the data reader.

The device to detect the displacement of the card
includes elements, which generate signals related to -
displaéement. These elements includes features for detec-
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tion, which are provided at regular intervals on the
peripheral surface, coaxial with the detector roller.

The features to be detected in the element to generate
signals related to displacement are defined by reflective
surfaces or non~reflective surfaces. Luminous elements and
photodetector elements are provided on the peripheral
surface of the element to generate signals related to
displacement. These elements are oriented so that their
angles of incidence and reflection are identical. The non-
reflective surfaces can be defined by slits.

The features to be detected by the element to qenerate
signals related to displacement are defined by two
different colors of reflected light.

In the card processing device, relative movement is
_ detected in a way which 1is directly dependent on the

movement of the card or processor as they move relative to

each other. The detection signal outputted by the detector

is converted by the converter device to a reference signal
to be used in processing the data on the card. Thus the

‘reference signal for processing is created directly based
on the movement of the card. Such a signal is not affected

by the accuracy of the transmission mechanism or its
operating condition. '

The displacement of the card is detected in a way
which is directly dependent on the movement of the card
while it is being conveyed, and the 'detection signal
outputted by the detector is converted by the converter

device to a reference signal to be used in processing the

data on the card. Thus, the reference signal for
processing is created directly based on the movement of the
card. Such a signal is not affected by the accuracy of the

 transmission mechanism or its operating condition.

The processing of the 'dat_a on the card is stopped by
a device for that purpose if the detector device detects
the fact that the card has reversed its direction of

travel. This scheme prevents data from being overwritten.

e e Fmeabis em eeviane e L
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during the write-in process in a region of the card which
already has data written on it. It insures that data will
be written in properly.

The relative displacement is detected in a way which
is directly dependent on the movement of the card or data

10

reader, which are moving relative to one another. Thus,

sven if the speed of the card varies, the data read from
the card can easily be corrected to usable data.

The displacement of the card is detected in a wvay
which is directly dependent on -the movement of that card as
it is being conveyed, and the detection signal output by
the detector is converted by the converter device to a
reference signal which can be used in processing the data.
Since the reference signal used to correct the data which
have ‘been read is based directly on the movement of the
card, it will not be affected by the accuracy of the
transmission mechanism or its operating condition.

The data which have been read off the card is erased
by a device for that purpose if the card reverses its
direction while data is being read. This scheme allows the
accuracy of data-reading to be maintained even if the
direction of the card is raversed by a faulty conveyor.

The drive force is bupplied to the conveyor device
defining course along which the card is conveyed through a
transmission mechanism which includes a worm gear.
Generally, the reduction ratio of the worm and worm toothed
wheel in a worm gear is substantially greater than that of
a combination of flat gears. The rotational velocity
output by a worm toothed wheel varies by 5 to 10%. This
degree of speed variation can ba corrected by signal
processing performed by the converter or correction device.

The course al.bng which the card is conveyed consists
of two sets of paired rollers. Data processing is
performed on the card while it is between thesea two sets of
rollers. ‘This scheme obviates the need for a separate set
of rollers to convey the card independently | during
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processing, thus reducing the number of rollers rneeded.
The width of the conveyor rollers is made to be

identical to that of the portion of the card used to store

data and the rollers can supply substantial conveying force

11

‘to the card. With this scheme, even deformed cards will

not get hung up on the conveyor course. No rotational

- force will be transmitted onto the surface of the card, and

the data on the card will be processed accurately.
Substantial pressure is exerted on the card by ‘the
elastic force of the peripheral surfaces of the conveyor
rollers. Because drive force is supplied to both the upper
and lower rollers, the force by which the card is conveyed
is quite large. There is thus no need for elastic members

- or mechanisms such as levers to augment the force of the

conveyor rollers in the direction in which they make

- contact with the card.

The pressure roller comes in contact with the detector
roller which detects the displacement of the card even
before a card has gone past the detector roller. Drive
force is supplied to this pressure roller by the same drive
source as serves the conveyor rollers. Thus, the detector
roller datects the rotation of the drive source through the
pr.séure roller even before a card has passed as far as the
detector roller. '

- The detection signal output by the detection roller is
used as a reference signal to control the drive source.
This obviates the need for a device to generate a separate
reference signal for the drive source.

The conveying force supplied from the exterior can be
received through an input power transmission device, thus
obviating the need for a built-in drive source.

The displacement of the card is detected di.rectly by
the processor as it moves with respect to the card, and the
detection signal output by the detaector is converted by the
convertaer device to a reference signal which can be used in
processing the data. Since the reference signal used to
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process the data on the card is based directly on the
movement of the processor, it will not be affected by the
accuracy of the transmission nechanisn or its operating
condition. .

The drive force is furnished to the processor by a
lead gear mechanism which also guides the movement of the
processor. Thus, two separate components need not be
furnished to serve the functions of guiding the processor
and transmitting drive force to it. '

- The device to detect the displacement of the processor
includes a detector element which is fixed to the processor
and elaements to be detected, which are furnished along the
course travelled by the processor. In this way the
displacement of the processor can be detected accurately by '
a simple structure.

- The displacement of the card is detected dirsctly by
the data reader, which is noving with respect to the card,
and the data which is read off the card is corrected by an
error correction device with the help of the detection
signal outputted by the detector. With this scheme,
correction of the data which has been read is based on the
mnovenment of the data reader, so it is not affected by the
accuracy of the transmission mechanism or its operating
condition.

The drive force is furnished to the data reader by a
lead gear mechanism which alsc guides its movement. Thus,
two separate components need not be furnished to serve the

12

- functions of guiding the data reader and transmittinq drivs

force to it.

The device to detect the displacement of the data
reader includes a detector element which is fixed to the
data reader and an array of elements to be detected, which
are furnished along |
the course travelled by the processor. In this way the
displacemant of the data reader can be detected accurately

‘by a simple structure.
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The ¢onveying force supplied from the exterior for the
processor or data reader can be received through an input
power transmission device, thus obviating the need for a
built-in drive source.

There is no need to have an encoder coaxial with, but
spatially removed from the detector roller. The moment of
inertia of the detector roller is kept small and any
variation of the speed of the detector roller can be mini-
mized resulting in improved accuracy of detection. The
features to be detected are simple to produce.

13

Brief Description of the Drawings

Fig. 1 is a lateral cross-sectional and plan view of
the essential components of a card processing device which
is one preferred embodiment of this invention. '

Fig. 2 is a lateral view of the encoder in the card
prcceésing davic. and a view showing how the slits are
arranged.

Fig. 3 is a block diagram of the control unit for the

card processing devica.
Fig. 4 is a flow chart of processes occurring in the

control unit of the card processing device described above
during the write-in operation.

Fig. 5 shows a timing chart for input and output
signals for the same control unit during the write-in
operation and a diagram of how the slits function during
movement detection.

Fig. 6 is a flow chart of the processing performed in
the card processing device during the read-out operation.

Fig. 7 is a timing chart for input and output signals

for the same control unit during the read-out operation.
Fig. 8 is a timing chart showing the status of the

signal processing during correction of read-out data in a

card processing device which is another preferrad

embodiment of this invention.

o T




10

-
cet Has Been Replaced

R

Fig. 9 is a timing chart for the process used by the
control unit of the same card processing device to erase
data read off the card.

Fig. 10 shows a timing chart giving the status of each
signal when data is being erased and a diagram of how the
slits function during movement detection.

Fig. 11 is a Qetailed view of a data processing device
which is one preferred embodiment of this invention as seen
from the rear, from overhead, from the front, and from the
right side. ' .

Fig. 12 are plan views showing how a card is conveyed
in that same card processing device and in an existing
device.

Fig. 13 are lateral views showing how a card is
conveyed in that same card processing device and in an
existing device. '

Fig. 14 shows the compressive force applied to the
card by the pressure roller in the same card processing
device. ; ,

Fig. 15 is a detailed plan view showing the
configquration of a Iproferred embodiment of a card

‘processing device which is a preferred embodiment of the

invention. |

Fig. 16 shows essential aspects of the contigurat_ibn
of the host device in which that same card processing
device is housed. |

Fig. 17 is a plan view of the main components of a
card processing device which is a preferred embodiment of
the invention. ' '

Pig. 18 is .a plan view showi.ng the essential
configuration of a card processing device which is a
preferred embodiment of the invention. '

Fig. 19 is a plan view showing the essential
configuration of a card processing device which is a
preferred embodiment of the invention. '

Fig. 20 shows how the sensor which detects the card :ls
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mounted in the card processing device which embodies this
invention.

Pig. 21 is a lateral cross-sectional view of an
existing card processing device.

15

Detailed Description of Preferred Embodiments

Fig. 1 shows a lateral cross-sectional and a plan view
of the essential componehts of a card processing device
which is a preferred embodiment of this invention.

card 1 is conveyed in the direction indicated by arrow
A on the conveyor course 1nc1uding drive rollers 3a and 3b
and their corresponding driven rollers, 4a and 4b.
Detector roller 6 and pressure roller 7 oppose each other
on conveyor course 2 between the locations in which arive
rollers 3a and 3b are installed. The rotation of drive
rollers 3a and 3b conveys card 1 from a position between
drive roller 3a and driven roller 4a to a position between
pressure roller 7 and detector roller 6, and then to a
position between drive roller 3b and driven roller 4b.
Rotational force is transmitted to drive rollers 3a and 3b
from a motor (not pictured) by way of a power transmission
mechanisn. '

Reading head 11 and writing head 12 are positioned on

‘conveyor course 2 so that they are facing magnetic strip la

on card 1. Magnetically encoded data are read from or
written onto the card by reading head 11 and writing head
12 via magnetic strip la. Encoder 5 is fixed onto the
shaft of detectoer roller 6 so that it rotates along with
detector roller 6. Detector roller 6 comes in contact with
the bottom of card 1 as it moves along conveyor course 2,
and is rotated by the movement of card 1 along course 2.
Encoder 5, which is fixed to the shaft of roller 6, is
therefore also rotated by the movement of card 1.

Fig. 2 shows a lateral view of the encoder in the
aforesaid card processing device and an enlargement of the

rows of slits in that encoder. Rows of concentric slits S5a .

e m—i————— v
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and Sh are formed at regular intervals near the_ perimeter
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of disk-shaped encoder 5. The slits in rows 5a and Sb are

all of virtually the same width, and the spaces between
them are of the same width as the slits. Photointerrupters
S, and S, face rows 5a and 5b, respectively. Each
photointerrupter is activated when a slit in the corre-
sponding row is apposed to it. The slits in inner row 5b

- face photointerrupter S, half a pitch later than the slits

in inner (sic)} row 5a face photointerrupter s,.

With the configuration described above, a card 1 which
is inserted into course 2 will be conveyed along that
course in direction A by the rotation of drive rollers 3a
and 3b. The movemaent of card 1 will cause detector roller
6, which comes in contact with the bottom of the card to
rotate as well, and encoder 5, which is mounted on the same
shaft as roller 6 will rotate with it. The rotation of
encoder 5 will be detected by photointerrupters S, and §,,
thus the displacement of card 1 is detected.

Fig. 3 is a block diagram of the control unit for the
card processing device described above. In this control
unit, reading head 11, writing head 12, photointerrupters
8, and S, and motor driver 29 are connected to CPU 21, which
has a ROM 22 and a RAM 23 via interfaces 24 through 27.

‘The program which defines the operation of CPU 21 is

prevwritten into ROM 22. CPU 21 controls all input and
output devices according to this program. Data to be input

~ or output are stored in a specified memory area in RAM 23.

The magnetically encoded data which reading head 11
has read off magnetic stripe 1a on card 1 are inputted into

- CPU 21. CPU 21 stores the mgneticaliy-encoded data in RAM

23. CPU 21 supplies the data which is to be written onto
card 1 to writing head 12 via interface 25. The data
detected by photointerrupters S, and S, are inputted into
CPU 21 by interfaces 26 and 27. CPU 21 detects the
insertion of card 1 into course 2 by means of a sensor (not
pictured), and it outputs drive data for motor M to motor

[RTT
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driver 29 through interface circuit 28.
CPU 21 supplies the detection signal from
photointerrupter S; to writing head 12 as a clock signal for

the writing of data. When data is to be written onto card .
1, CPU 21 outputs previously stored data into writing head

12, and head 12 writes the data onto card 1 using the

‘detection signal from photointerrupter S, as a clock signal.

When data recorded on card 1 is to be read, CPU 21 supplies
a read-out signal to reading head 11. This signal is
derived from the detection signal from photointerrupter §,.

Fig. 4-4is-a flow chart of processes oczurring in the
control unit of the card processing device described above
during the write-in operation. To begin the write-in
process, CPU 21 outputs to writing head 12 the write-in
data which it has organized (ni). It waits for
photointerruptors S, and S, to go on one after the other.
The signal from photointerrupter S, is supplied to writing
head 12 as a clock signal (n2 to n4). In this way writing
head 12 begins to write data onto card 1.

Whenever the transport of card 1 is interrupted (n5 to
n7), CPU 21 renders a Judgment as ¢to whaether
photointerrupter S; is activated while photointerrupter S,
is off. If card 1 has completed its travel, this fact can
be ascertained either from the detection signals from
photointerrupters S, and S, indicating that the rotation of

'e_ncoder S has stopped, or from a detection signal from a

sensor (not pictured) mounted at the end of course 2.
If photointerrupter S, is on when photointerrupter §,;
is off, CPU 21 will conclude that there is something wrong

with the way card 1 is being transported, and it will

output a WRITE-IN PROHIBITED signal to writing head 12 (n5
and né -+ n8). This causes head 12 to suspend the writing
of data on card 1. CPU 21 continues to output this WRITE-
IN PROHIBITED signal until photointerrupter S, is on at the
same time that photointerrupter S; is on (n9 to nil). The

aforesaid processing of steps nS and né - n8 corresponds to -
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the device to stop the processing which is a part of this

invention.
As is shown in Fig. 5 (A), as long as card 1 is being

conveyed nomally along course 2 during write-in, output -

pulses from photointerxupter S; are supplied to writing head
12 as a clock signal for writing data. |

If during the write-in process card 1 temporarily
reverses its direction on course 2 due to a faulty
conveyor, as shown by the dotted line in Figure 5 (B), the
detection pulse from photointerrupter S, will still be high
when that from photointerrupter S, is falling. The
processes in steps n5 and né - n8 discussed above will
cause a WRITE-IN PROHIBITED signal to be output. This
signal will be output continucusly until the output signal
from photointerrupter S, rises at a time when that from
photointerrupter S, is already high. In this way, the fact
that card 1 has reversed its direction can be detected
based on the output pulses from photointerrupters S, and §,.
Since the operation of writing head 12 is interrupted under
these circumstances, data is prevented from being
overwritten on the portion of magnetic strip 1a where data
have already been written in the normal fashion.

_ Fig. 6 is a flow chart of the processing performed in
the aforesaid card processing device during the read-ocut
operation. To read data, CPU 21 supplies outpuf. pulses
from photointerrupter S, to reading head 11 as a clock
signal by which to read out data (n 21). CPU 21 stores
both the data read out by reading head 11 and thae output
pulses from photointerrupter S, in RAM 23 (n22 and n23).
When card 1 reaches the end of the course and the read-out
of data is completed (n 24), correction pulses are created
based on the read-out data and the output pulses from
photointerrupter S, which were stored in RAM 23 (n 25), and
the read-out data are corrected (n 26).

If, for example, as is shown in Fig. 7, the speed of

card 1 on course 2 varies, the status of the cara‘s
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jent will be stored in RAM 23 in the form of the output
:8 from photointerrupter S,. The data which have been
using the output pulses from photointerrupter S, as a
k signal will likewise be stored in RAM 23. For both
on and the off times of the read-out data, CPU 21
tains the ratio of timaes before and after, with respect
:he corresponding on or off transitions of the output i
@, before and after correction at ta : tb = Ta : Tb. _ (
ocutput pulse and the read-out data are corrected so
: the on and off periods of the dutput pulse from
cointerrupter S, all have fixed duration T,. In this way
data read by head 11 can easily be corrected to read-
data with normal timing relationships which would have
n obtained had card 1 travelled at a steady speed.
As is shown in Fig. 8, the slope of the speed during
tointerrupter S,’s on and off periods is obtained from
lengths t;, and t; of the previous and subsequent
‘iods. The quantities of data D, and D, collected before
: rise point and after the fall point of the read-out
:a in this period are obtained by calculating the areas.
2 length of each of photointerrupter S,’s on or off period
made to be of a fixed duration T,. These periods are
vided by the ratio of the aforesaid quantities of data D,
D, (151 't D= T : T) to yield the rise and fall points of
e corrected read-cut data. Treating the read-out data in
is way by matching the state of card 1’s travel yields a
ghly accurate correction. |
Fig. 9 is a timing chart for the process used in the
‘oresaid card processing device to erase data read off the
ird after it has reversed its direction during read-out.
2U 21 stores all the data written on card 1 in RAM 23. It
nen compares the output pulses from photointerrupters S,
nd S,, which are like .
ise stored in RAM 23 (n 31). In this comparison, it
hecks all dﬁta as to whether photointerrupter S, was on at
Jhe rise time of the ocutput pulse from photointerrupter S,.

19
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If there occurred an incident such that photointer-
rupter S; was on when the output pulse from photointerrupter
S, began to rise, the point at which the output pulsé from
photointerrupter S; began to rise will be stored as the
starting point E, from which the read-out data should be
erased (n 34). The next time at which the ﬁulse from
photointe:;rupter S, rises, while photointerrupter S, is on
will be stored as the ending point E, for the erasing of the
data (n 35). Thus, the data read out between the stored
starting and ending points E, and E, will be erased (n 36).
Steps n 32 and n 34 through n 36 correspond to the device
to erase data which is a part of this invention.

If card 1 changes direction on course 2 while data is
being read, encoder 5 reverses its direction of rotation as
shown by the dotted line in Fig. 10 (B). In the erasure
process described earlier, CPU 21 erasas the portion of the
data read by head 11 which has been overwritten. Thus, the
data will be read off the card accurately at all times
regardless of the direction of travel of card 1.

Pigs. 11 (A) through (D) are views showing the
configuration of a data processing device which is a
preferred embodiment of this invention from the rear, top,
front and right sides. cCard processing device 30 includes
a front frame 47 and rear frame 48 and paired conveyor
rollers 34 and 35 and 44 and 45, which are pivotally
supported between frames 47 and 48. The two sets of
rollers 34, 35 and 44, 45, constitute the course on which
card 51 is conveyed. The space between rollers 34-35 and
44~-45 is not as long as the entire path of card 51’'s
travel. Magnetic head 38, which reads and writes data on
the card, is installed in this space.

20

This configuration obviates the need for separate.

rollers which would convey card 51 only while its data is
being processed by magnetic head 38. Simplifying the
design of the device allows it to be reduced both in size
and cost. '
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The rotation of motor 31 is transmitted to conveyor
rollers 34, 35, 44 and 45 through timing pulleys 49 and
cogged belts 50. Worm 32 is mounted on the rotating shaft

21

‘of motor 31. Rotation is transmitted to timing pulley 49

through worm toothed wheel 33, which engages with worm 32.

This configuration allows any variations of the
rotational velocity of motor 31, which is transmitted to
timing pulley 49 to be minimized, which in turn minimizes
nonuniformity in the rotation of conveyor rollers 34, 35,
44 and 45. |

Conveyor rollers 34 and 44 and magnetic head 38 are
positioned so as to make contact with the magnetic strip on

- card 51. In other words, rollers 34 and 44 and head 38 are

arrayed in a straight line along the path traversed by card

with this contiguration, conveyor rollers 34, 35, 44
and 44 are the same width as the magnetic strip on cara 51.
sufficient conveying force is used to insure that the card
cannot move to a position where the embossed portion of
card 51 can come in contact with the rollers, as shown in
Fig. 12 (A). Thus, even a mutilated card 51 like the one
shown in Fig. 12 (B) will be conveyed normally. This
arrangement prevents a problem which occurred with pravious
card processing devices, namely that frictional resistance
would sometimes cause a card to rotate horizontally when it
is in contact with magnetic head 38 with the result that
the magnetic strip moved away from the head.

Conveyor rollers 34, 35, 44 and 45 are rubber rollers
which are composed of a material which gives thenm

‘substantial elastic force in a radial direction. When card

51 is not between them, upper rollers 34 and 44 are in
contact with lower rollers 35 and 45, respectively. When
card 51 is being conveyed, the perimeter surfaces of
rollers 34, 35, 44 and 45 are elastically deformed in a
radial direction by the portion of card 51 with which they
are in contact.
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It is known that generally speaking, the lower the
hardness of an elastic substance, the greater the
coefficient of friction will be. It is also known that
when pressure is exerted on contacting rollers by springs
or other elastic components, the greater the pressure, the
larger will be the deviation in rotational position between
the rollers.

In this embodiment, conveyor rollers 34, 35, 44 and 45
are sufficiently elastic along their radial directions that.
substantial conveying force is conferred to card 51, so
that there is no need for additional components to exert

22

 pressure on the upper and lower rollers. This scheme

ninimizes deviations in <rotational position between
rollers. Since it simplifies the configuration of the
device, it reduces both its size and its cost.

Detector roller 37 and pressure roller 39 are mounted
in the same location as magnetic head 38 along the path of
card 51. Detector roller 37 and pressure roller 38 come in
contact with the front and the back of card 51,
respectively. An optical chopper including two
photointerrupters and encoder 46 is mounted on the same
shaft as detector roller 37. The photointerrupters detect
the slits which are provided at regular intervals on the
encoder wheel, which rotates along with detector roller 37.

Pressure roller 39 is pivotally supported at one end
of lever 40, which is anchored at its midpoint in such a
way that it can swing back and forth. Rotational force

which is identical to that of conveyor roller 35 is

supplied to roller 39 through belt 36. On the other end of
lever 40 is spring 41, which exerts elastic force downward,
causing pressure roller 39 to come in contact with detector
roller 37. Stop 42 comes in contact with the top of the
same end of lever 40. This scheme limits the travel of
pressure roller 39 away from detector roller 37 to within

a specified range.
With this cont:l.guration, as shown in Fig. 13 (A) , the
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elastic . force of spring 41 transmitted through pressure
roller 39 causes card 51 to exert pressure on detector
roller 37. ‘The displacement of card 51 can then be
detected by roller 37. |

It is conceivable that a card 51 which was bent exces-
sively, as shown in Fig. 13 (B), would resist the elastic
‘force of spring 41 and push pressure roller 39 downward so
‘that detector roller 37 did not make contact with card 51.
If in anticipation of this circumstance the elastic force
of spring 41 were augmented somewhat, the mechanical
components such as lever 40 would also have to be upgraded
sufficiently to counterbalance the force of the spring, and
the size of the device might have to be increased.

The use of stop 42 limits the downward movement of
pressure roller 39, which cannot move downward beyond its
specified range even if a substantially bent card 51 is
being conveyed through the processing device. - Thus,
detector roller 37 will under all circumstances make
contact with card 51. As is shown in Fig. 14, if the
degree of deformation of card 51 is such that lever 40 does
not come in contact with stop 432, the elastic force of
spring 41 will press card 51 against detector roller 37.
If card 51 is so deformed that lever 40 comes in contact
with stop 42, the combination of the elastic force exerted
by spring 41 and elastic force exerted radially by pressure
roller 39 will press card S1 against detector roller 37.

Since this scheme does not require that spring 41 have
-a very substantial elastic force, the structural components
on the periphery of pressure roller 39 can be small.

Even when no card is being conveyed, pressure roller
39 remains in contact with detector roller 37. Since the
rotation of motor 31 is transmitted to pressure rollex 39,
' detector roller 37 will detect that rotation when no card
is being conveyed. Thus, the detaction signal from encoder
46, which is mounted on the same shaft as detector roller
37 can be applied to control the drive of motor 31. With

. a3




10

{15

20

{25

35

30

This Sheet Has Been Rep

T llll

24

this scheme, there is no need for a separate device to

detect the rotation of motor 31i.

As is shown in Fig. 11, card processing device 30 may

have an image reader 43 to read images off the surface of
card 51. In this case, the detection signal from encoder
46 can be used as a reference clock signal to control inaqe
reader 43.

Pig. 15 is a plan view showing the configuration of a
preferred embodiment of a card processing device suitable

- to be built into a host device. In place of motor 31,

which was pictured in Fig. 11, this device has power
transmission unit 61, which consists of a pulley or gear
coaxial with timing pulley 49. Power transmission unit 61
transmits the rotation of the motor in the host device to

" the interior of card processing device 30, which is an ATM

or the like. 1In this case signal processing unit 62 in
card processing device 30 is connected to the control unit

~in the host device through an interface (not pictured).

Data is read off or written onto the card via magnetic head
3s.

Such a scheme is pictured in Fig. 16. ATM 71 supplies
conveying force to card processing_ device 30 through motor
77, which is furnished to convey cards through imprinting
unit 72 and issuing unit 73. The control of the processing
can be simplified if it is performed by the control unit

for ATM 71. This scheme obviates the need for a small DC
. motor whose only use is to drive card processing device 30.

It thus enhances the servica life of the device and
simplifies maintenance inspections. |

Fig. 17 is a plan view of the main components of a
card processing device which is another preferred

embodiment of this invention. Card processing device 80

has a magnetic head 84 which scans magnetic strip 52 on

‘card 51. Magnetic head 84 engages with guide 81, which

runs parallel to magnetic stripe 52. The rotation of motor
86 is transmitted through belt 85. Magnetic head 84, which
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detects the magnetic strip on card 51, is provided with a

photointerrupter 82 and encoding slit 83, which runs
parallel to guide 81.

With this configuration, the displacement of magnetic.

head 84 with respect to card 51 can be detected by means of
the output from photointerrupter 82. As shown in Fig. 18,

a male screw thread is formed on guide 81, and a lead screw

mechanism with a female screw which engages with this male

 screw is also furnished with guide 81. In this way the

lead screw serves both to guide the movement of the
magnetic head and to transmit drive force to it, thus

simplifying the configuration of the device.
When card processing device 80 is built into a host

device such as an ATM, drive force may be transmitted to
magnetic head 84 by the motor in the host device. '
Fig. 19 shows plan and frontal views of a card

- processing device which is a preferred embodiment of the

invention. The card processing device %0 pictﬁred in Pig.
19 has a tubular protruding drum 93 on the side of and
coaxial with detector roller 37, which is also pictured in
the configuration shown in Fig. 11. The peripheral surface
of protruding drum 93 is fashioned into a reflective
surface, on which indentations 94 are provided at regular
intervals. Facing these indentations 94 are luminous
element 100 and photodetector element 102, which are
positioned so that their angles of incidence and reflection
are identical. The light emitted by luminous element 100
passes through lens 95 and is reflected by the reflective
surface of protruding drum 93. It then passes through lens
96 and strikes photodetector element 102. Thus, luminous
element 100, photodetector element 102, and indentations 94
comprise the encoder which detects the rotation of detector
roller 37.

~_Indentations 94, which constitute the encoder to
detect the rotation of detector roller 37, are provided on
a portion of that same roller. This scheme provides a
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reduced moment of inertia for detector roller 37 as
compared with the scheme shown in Fig. 11, in which encoder
16 is coaxial with but physically removed from detector
roller 37, and it allows roller 37 to rotate more

easily. Since the encoder components can be placed within
the boundaries of the course travelled by card 51, this
scheme allows the size of the device to be reduced.

In place of indentations 94, slits may be provided at
regular intervals on the peripheral surface of protruding
drum 93, or strips of a dark color may be used to create
the same effect.

In the card processing device there are sensors which
indicate the card’s progress or detect its position along
the course. These sensors are generally composed of a
luminous element and a photodetector element. As is shown
in Fig. 20, luminous element 111 and photodetector element
112 are placed so that the optical axis between thenm is
oblique with respect to the surface of the course. This
arrangement increases the proportion of the light emitted
by luminous element 111 which is reflected by the surface
of card 51. Further, refraction within card 51 of any
transmitted light shifts the optical axis. Therefore, the
quantity of light emitted by element 111 and the detection
level of elsment 112 need not be fine-tuned. Even a

26

‘transparent card 51 can be detected accurately. With this |
arrangement, there will be no danger that card 51 will fail

to ba detected because wear and tear has reduced the
quantity of light which aelement 111 emits or because of
dust spots on element 112, and the service life of element
111 will be extended. '

with the invention described above, the reference
signals to time processing can be created directly based on
the movement of the card. The processing of the card is
simplified, and its accuracy is not dependent on the

accuracy of the transmission mechanism or its operating .
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condition.

With the invention, the reference signal for
processing can be c¢created directly based on the movement of

~ the card.

With the invention, the processing of the data on the
card can he stopped by a device for that purpose if the
detaector device detects the fact that the card has reversed
its direction of travel. This scheme prevents data from
being overwritten during the write-in process in a region
of the card which already has data written on it. 1t
insures that data will be written in properly.

With the invention, even if thae speed of the card
varies ., the data read from the card can easily be corrected
to a usable condition. :

with the invention, the reference signal used to
correct the data which has been read is based directly on
the movement of the card. Thus, it will not be affected by
the accuracy of the transnission mechanisn or its operating
condition.

With the invention, the accuracy of data-reading can
be maintained even if the direction of the card is reversed
in the midst of its travel by a fault in the conveyor
process.

With the invention, any variations in speed due to
variations in the drive force transmitted to the conveyor

'device can be kept within a level which can be corrected by

signal processing performed in the atoresaid converter
device or correction device. '

With the invention, there is no need for a separate
set of rollers to convey the card independently during
processing, thus reducing the number of rollers needed.

Wwith the invention, even deformed cards will not get
hung up within the conveyor course. No rotational force
will be transmitted onto the surface of such cards, and the
data on these cards can be processed accurately.

With the invention, substantial pressure can be
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:xerted on the card by the elastic force of the periphoral
surfaces of the conveyor rollers. Drive force is supplied
to both upper and lower rollers. There is no need for

28

slastic members or mechanisms such as levers to augment the

force of the conveyor rollers in the direction along which
they make contact with the card.

With the invention, the datector roller can detect the
rotation of the drive source even before a card has reached
it. . ' N

With the invention, the detection signal output by the
-detector roller can be used as a reference signal to
sontrol the drive source. This obviates the need for a
separate device to generate a reference signal for the
arive source. o .

With the invention, the detection signal output by the
detection roller can be used as a reference signal to
control an image reader which reads images off the surface
of the card. This obviates the need for a separate device
to gener.?ate a reference signal for the image reader.

with the invention, conveying force supplied from the
exterior can be received through an input power
transmission device, thus obviating the need for a built-in
drive source. . - :

. With the invention, the reference signal used to
process the data on the card can be based directly on the
movement of the processor, so its accuracy will not be
dependent on the accuracy of the transmission mechanism or
its operating condition. Card data can be processed easily
and accurately.

With the invention, two aeparate components need not
- be -turnished to serve the functions of gui.ding the
processor and transmitting drive force to it. The scheme
. used simplifies the configuration of the device and allows
it to be made smaller.

With the invention, the device to detoct the displace-
" ment of the processor consists of a detector element which

LR E T
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is fixed to the processor, as well as an array of elements
to be detected, which is furnished along the course
travelled by the processor. In this way the displacement
of the processor can be detected accurately by a simple
astructure. .

With the invention, correction of the data which has
been read is based on the movement of the data reader, so
its accuracy is not affected by the accuracy of the trans-
mission mechanism or its operating condition. Data can be
read off the card easily and accurately.

With the invention, two separate components need not
be furnished to serve the functions of guiding the data
reader and transmitting drive force to it. This simplifies
the configuration of the device and allows it to be made
smaller. . ' : '

Wwith the invention, the displacement of the data
reader can be detected accurately by a simple structure.

With the invention, conveying force supplied from the
exterior of the processor or data reader can be received
through an input power transmission device, thus obviating
the need for a built-in drive source. This allows the
device to be made smaller.

with the invention, there is no need to have an
encoder coaxial with, but spatially removed from the
detector roller. The moment of inertia of the detector

a9

roller can be kept small and the variability of the speed
of the detector roller can be mninimized, resulting _i.n

improved accuracy of detection.
with the invention, the features to be detacted are
simple to producs.

' This device has a detector roller 6, which comes in
contact with the bottom of card 1 as it is conveyed along
course 2 by drive rollers 3a and 3b, and an encoder 5,
vhich is mounted on the shaft of detector roller 6. It
also has two photointerrupters which detect the rows of
slits provided in encoder 5. When card 1 moves, detector
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roller 6 rotates, and encoder 5 rotates along with it. The
rotation of encoder 5 is detected by the photointerrupters.

30
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1. A card processing device for processing data on a card,
comprising:

a processor contigured to move along with the card and
- process data on the card as it is moving;

~a detection device which detects the displacement of
‘the processor relative to the card in a manner which is
directly dependent on the movement of either the card or
the processor; and -

a converter device which converts the signal from the

detection device to a reference signal for the processing.

of the data.

2. A Adevice according to Claim 1, including a conveyor
device defining a route along which the card is conveyed
relative to said processor.

3. A device according to Claim 2, wherein said detection
device also detects the direction in which the card is
moving, and including a device to stop processing of the
data on the card in the event said detection device detects
that the direction of the card’s movement has been
reversed. '

4. A device according to Claim 1, wherein said processor
includes a data reader which moves along with the card and
reads the data written on the card as it is conveyed along
its path'ﬁherein the device detects the displacement of the
data reader relative to the card in a way which is directly
dependent on the movement of either the card or the data
reader, and including a device which corrects the data reaad
by the data reader based on signals from said detector
device.
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5. A device according to Claim 4, including a conveyor
device defining a route along which the card is conveyed
relative to the said data reader, and such that the said
detector device detects the displacement of the card in a
way which is directly dependent on the movement of the
card.

6. A device according to Claim 5, wherein saild detector
device detects both the displacement of the card and the
direction in which the card is moving, and including a
device to stop the reading of data in the event said
detector device detects that the direction of the card’s
movement has been revarsed.

7. A device according to Claim 2, wherein said conveyor
device includes a drive comprising worm gears.

8. A device according to Claim 5, wherein said cbﬁveybr
device includes a drive comprising worm gears.

9. A device according to Claim 2, vherein said conveyor
device comprises two pairs of set apart drive rollers with
a space between said two pairs of rollers being shorter
than the route along which the card is conveyed.

10. A device according to Claim 5, wherein saia conveyor |

device comprises two pairs of set apart drive rollers with
a space between said two pairs of rollers being shorter
than the route along which the card is conveyed.

11. A device iccording to Claim 7, wherein said conveyor
device comprises two pairs of set apart drive rollers with
a space between said two pairs of rollers being shorter

“than the route along which the card is conveyed.

12. A device according to Claim 9, wherein said two pairs
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of rollers defining_ said conveyor device are positioned in
such a manner that they face both the processor and a
portion of tha card on which data is recorded.

33

13. A device according to Claim 12, wherein said two pairs

of rollers are each defined by an upper roller and a lower
roller that are constructed to exert elastic tforce
radially, said upper roller and said lower roller oppose
one another above and below the route of the card, and are
separated by a space whose vertical dimension is less than
the thickness of the card. '

14. A device according to Claim 3 or 5, wherein saiad
detector device includes rollers whose _poripheral surfaces
come in contact with the card and are positioned above and
below the route of the card so as to squeeze the card
between a pair of said rollers of said detector device,
said rollers of said detector device are driven by a same

~drive as said rollers of said conveyor device and are

provided with elastic members to supply force to a pressure
roller in a direction which will cause it to make contact
with a detector roller, and a stop to constrain the
movement of said pressure roller to within a specified
range as it is displaced away from said detector roller.

15. A device according to Claim 14, wherein a signal from
detection device which detects the displacement of the card
is used as a reference signal to control said drive.

16. A device according ‘to Claim 1, includ:l.ng an image
reader which reads images off a surface of the card,

wherein a signal from said detector device is used as a

reference signal to control said image reader.

17. A device according Claim 1, including an input power

_transmission. device to accept a supply of drive force from
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an a drive source exterior of the device to convey the card
on the routa.
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18. A device according Claim 1, including a device for
moving said processor relative to the card, and said detec-—
tor device detects the displacemeni: of said processor
directly basad on its current position.

19. A device according to Claim 18, said device for moving
said processor includes a lead screw mechanism comprising
a female screw fixed to said processor and a male screw of
a length which at least surpasses that of a range of
movement of said processor, said male screw engages with
said female screw to supply rotary force to said female
screv.

20. A device according to Claim 19, wherein said detection
device comprises an array of elements to be detected, said
array of elements are provided in a space traversed by said

" processor, and including a detector eleament fixed to said

processor, said detector element outputs a detection signal

at a moment when the position of said processor corresponds:

to each position of said detector element.

21. A device according to Claim 4, including a device for
moving said data reader with respect to the card, and
wherein saild detector device detects the displacement of

'said data reader directly based on its current position.

22. A device according to Clain 21, wherein said device
for moving said data reader comprises a lead screw
mechanism comprising a female screw fixed to said data

reader and a male screw of a length which at least

surpasses that of the range of movement of the said data
reader, said male screw of said data reader engages with
said female sorew of said data readar to supply rotary
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force to female screw of said data reader

23. A device according to Claim 22, wherein said device to
move said data reader comprises elements to be detected,
which are provided at equal intervals along a path

traversed by said data reader, and a detector element fixed

to said data reader, said detector element of said data
reader outputs a detection signal at a moment when a posi-
tion of said data reader corresponds to that of each
detector element of said data reader being detectaed.

24. A device according to Claim 23, wherein said device to
move said data reader includes an input power transmission
device to accept a supply of drive force from a drive
exterior of the device to move said processor or said data
. reader.

25. A device according to Claim 14, wherein said device to
detect a displacement of the card includes elements which
generate signals related to displacement of the card, said
elements of said device to detect displacement of the card
comprising features for detection which are provided at
regular intervals on a peripheral surface coaxial with said
detector roller. '

26. A device according to Claim 25; wvherein said features
to be detected to generate signals related to displacement
are composed of reflective surfaces and non-reflective
surfaces, luminous elements and photodetector elements
provided on a peripheral surface of said elements to
generate signals related to displacement, said elements to
generate signals are oriented so that their angles of inci-
dence and reflection are identical.

27. A device according to Claim 26, wherein said non-

reflective surfaces are slits. —
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28. A device according to Claim 27, wherein said features

to be detected by said element to generate signals related
to displacement comprises two different colors of reflectad
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