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•i•14 o! th• tav•atioa 
Thia invention ia directed to a car~ processing device 

including a reader and writer tor data on magnetic cards. 

Baokgr~u4 of tile Iaveatioa 
To accurately process data on a card (i.e. to read and 

write magnetically encoded data on the card) while that 
card is bainq conveyed along a course, one must produce 

' 
clock signals to serve •• a reference for the \timing of 

10 proceseing operations baaed on the displacement of the card 
aa it ia conveyed. 

Existin9 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 

15 member of the mechanism which transmits the motor's 
rotation to the card. The motor is controlled for constant 
velocity baaed on pulse signals outputted by this encoder. 
Theae signal• ar~ also used as c1oclc ·signals tor the 
reading and writing of data. 

20 An existing card processing device ia pictured in Fig. 

21. This device baa three sets of paired conveyor rollers 
20l(a-c). The route the card follows is located between 
these pairs ot rollers. Magnetic head 2 02, which is 
mounted on the shaft of the cantral pair of rollers 201a 

25 proceaaea th• data on th• card. . During data processinq, 
conveyance force i• 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 beqin 

30 supply conveyinq torce. 
Existing card processing devices do not detect th• 

' 
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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 pulleys constituting the·transmisaion mechanism. have an 

5 effect on the detection •ignal producad by the encoder, as 

would the stretching or slipping of the belts over time. 
The linear relationship l:>etween the rotational velocity of 
the encoder a_nd the velocity at which a card is conveyed 
can be affected, and the device would no longer be able to 

10 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. 

Bacau·se th• axistinq card prooeasinq devices have 
three aata of rollers, their construction tencla to be 

15 complicated, and such devices cannot easily be made 
smaller, nor can their cost be reduced. 

811wary Of the Xnveation 
An object of the present invention is to provide an 

improved card processinq device includinq a reader and 
20 write .for magnetic cards. 

Another object of the present invention ia to provide 
.a card processing device that is more accurate and simple 
in construction by providinq mean• to detect a reference 
signal for processing data on a card in a way which is 

. . 

25 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 

30 card and the processor, even when tbe relative speeds of 
the card and the processor may vary. 

An even :turther object ot the present invention is to 
provide a card procasain9 device in whieh the card is 
conveyed and the data can be processed according to the 

35 true displacement ot 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 ia being conveyed. 

5 Another objeci: of the preaent invention is to provide 
a card proceasinq device in which the data on the card can 
be processed according to the true relative displacement o~ 
th• card and ~e data reader, even thouqh the relative 
speeds ot the car4 and the reader may vary. 

10 A further object of the present invention is to 
provide a conveyor-type eard processing device in which the 
data can be read off the card according to the true 
displacement of the card with respect to the data reader. . 

An even further object of the pr~sent invention ia to 
15 provide a card procesainq device in which the data can be 

read orf the card 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 non-uniformity in the 

20 rotation of the mechanism which transmits the drive force 
for the conveyance of the card can ba 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 

25 daaign that •illlplifiaa the device and reduces its coat. 
An even further object ot the present invention is to 

provide a card processing device in which a card which has 

bean deformed by excessive conveyinq force can be conveyed 
normally. 

3 o Another obj act 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 simplitied and deaiqned to assure that 
conveying force is supplied in a stable manner. 

35 A further object of the present invention ia to 
provide a card processing device in which displaceman~ can 

i 
' 

I 
i 
I 



J 

" 
be detected normally even if a card is substantially da-
tormad. 

An even·further object of the present invention is to 
provide a card proc•••inq device such that even baf ore a 

5 c~rd ha• paa•ad the detector device, t:hat device outputs a 
·signal Which is matched to the rotation ot the drive 
source. 

Another object of the present invention is ~o 

eliminate a separate detector device used to control the 
10 drive aourca in the prior art devices to reduce both the 

size o~ the card proceaaor and its coat. 
A further object of the present invention is to 

provide a card proceaein9 device in which ~ detection 
signal employed in proceasinq is used in place of a 

15 separate control signal for the image reader which reads 
imaqea off the surface of the card, thus allowinq the 

elimination of the detection device dedicated to the image 
reader to reduce both the size of the card processor and 
its coat. 

20 An even further object of the present invention is to 
provide a card procaaaing device in which the exiatinq 

drive •ource can be ·usecl 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 

25 its cos't. 
Anoth~r object of the present invention is to provide 

a card processinq device in which the processor moves 
relative to the card to allow the data on the card to be 
processed accordin9 to th• true displacement of the 

30 processor. 
A ~er 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 

3 5 processor to be reduced. 
An even further object of the present invention ia 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 
5 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 flirther object of the present invention is to. 

provide a card processing device in which a lead screw is 
10 used both to guide the movement of the data reader and to 

tranSll~~- the drive force to allow the size of the card 
processor to be reduced. 

An even :further object o'f the present invention is to 
provide a card proc•••ing device in which the diaplac.aant 

15 ot the data reader is de.tected accurately by a simple 
structure. 

Another object of the present invention is to provide 
a card proceasin9 device in which the inertial moment is 
minimized with respect to the detector rollers to improve 

20 the accuracy of detection and allow the size of the card 
processor to be reduced. 

The present invention is directed to a card processinq 
device with a processor which moves along with the card and 
processes data on that card as it is moving. This device 

25 is distinguished by the tact 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 an 
the movement of either the card or the processor, and a 
converter device which converts the signal from the 

30 detection device to a reference signal for the processing 
of the aforesaid cla~a. 

The card processin9 device includes a conveyor device 
providing a route alon9 which the card ia conveyed for 
defining the processor. The detection device detects the 

35 displac-ent. ot the card in a way which is directly 
dependent on the movement ot that card. 

1 
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'l'he card processing device detects tha displacement ot 
the card, and alao detect• the direction in which the card 
is moving. This card processinq device also includes a 
device to stop the processinq. If the detection device 

5 detect• that the direction of the card's movement has been 
reversed, this device stops th• procassinq of the data on 
th• card. 

Tha card procassin9 device includes a data reader, 
which moves along with the card and reads the data written 

10 on the card as it is conveyed along its path. This device 
is distinquished by the fact that it baa 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 

18 correct• the data read by.the data reader based. on si9na1a 
from the detector device. 

The conveyor device defines a route alon9 which the 
card i• conveyed relative to the aforesaid data reader, and 
the detector device detects the displacement of the card in 

20 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 tha card is moving, and 
includes a device to stop tbe reading of data. I~ th• 

25 detector. device Cletects that the direction of the card's 
movement has been reversed, this device stops the processor 
froa reading the data on the card. 

In the detector device; a portion of the mech&nism 
transmitting drive power to the conveyor device def ininq 

30 the conveyor route includes worm qaars. 
The conveyor device is constructed of two· pairs of 

rollers with one or both pairs of roller• •uppliad wi~ 

drive power. The apace between the two pairs o-r rollers is 
shorter than the route alonq which the card i• conveyed. 

35 Th• two pairs of rollers which define the conva)"or . 
device are positioned in such a way that they face ~oth 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 ot 
rollers exert elastic force radially. These rollers oppose 

5 one another above and J::»elow th• route ot th• card, and are 
separated by a space whose vertical dimension is less than 
the thiclcness of the card. Drive :torce is .. supplied to both 
o:t these pairs of rollers. 

Tb.a detector device includes rollers whose peripheral 
10 surfaces come in contact with the card. These rollers 

which are components of the detector ~evica are positioned 
above and. below tbe route of the card·. so as to squeeze the 
card between th••· Thia detector device has a roller to 
propel the card forward which is supplied with drive force 

15 from the sue drive source as are the conveyor rollers 
which constitute the route along which the card ·is 
conveyed. It also baa an elastic llleal:>er which supplies 
torce to 1:he pressure roller in the direction which will 
cause it to make contact with the detector roller, and a 

20 stop ta constrain the movement of the pressure roller to 
wit.hin a specified range as it is displaced. away from tha 
detect.or roller. 

The signal trom the device which detects the 

displacement of tbe card is used as a reference signal to 
25 contro1 the drive source. 

Tbe card processing device includes an imaqe reader 
which reads images off t.he surface of the card. The signal 
troa the detector device is used as a reference signal to 
control the imaqe reader. 

30 The card processing device includes an input pow~r 
transmission device to accept. the supply of drive force 
from the exterior o~ the device to convey the card on the 
route. 

'l'he card processing device includes a device which 
35 moves the processor with respect to the card. Th• detector 

device detects th• displacement ot the processor ~irectly 
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based on its currant position. 
Tha device to move the processor includes a female 

screw fixed to the processor and a male screw of a length 
which at leaat aurpaaaea that of the range of movement of 

5 the procaaaor, 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 elamenta to be detected, 
Which is formed in the space traversed by . the processor and 

10 a detector eleaent, which is fixed to tha processor, and 
. . 

which outputs a detection signal at. the moment the position 
of the processor corresponds to that of each element to be 
datac1:ad. 

The c~ing processing device includes a device which 
lS moves the data reader with respect to the card, and the 

detector device detects the displacement of the data reader 
directly based on its current position. 

The device to move the data reader includes a lead 
screw mechan~sm with a female screw tixed to the data 

2 o reader and a male screw of a length which at least 
surpasses that of the range of movement of the data reader, 
and which by engagi119 with the female screw supplies rotary 
force to it. 

The device to move the data reader includes elements 
25 to be detected, which are provided at equal intervals along 

the t>ath 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. 

30 The device to move the data reader includes an input 
power transmission device to accept the supply o~ drive 
force rrom the exterior ot the device to move the processor 
or the data reader. 

'l'ha device to detect the displacement of the card 
35_ includes elements, which generate signals related to 

displacement. Th••• 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 qenerata 

signals related to displac~ent are def in~d by reflective 
5 sur~acea or non-reflective surfaces. Luminous eleaents and 

photodetector elements are provided on the peripheral 
sur~ace o:t the element to generate signals related to 
displacement. These elements are oriented so that their 
angles of incidence and reflection are identical. The non-

10 reflective surfaces can be de~ined by slits. 
The features to be- detected by the element to CJenerate 

signals related to displacement are defined by two 
different color• of reflected li9bt. 

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

movement or 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 

20 reference signal for processing is created directly baaad 
on the movement of the card. Such a signal is not affected 
by the accuracy of the transmission mechanism or i ta 
operating condition. 

The displacement of the card is detected in a way 
25 which is directly dependent on the movement of the card 

while it is bein9 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 tor 

30 procasaing is created directly based on the movement of the 

card. Such a signal is not affected by the accuracy of the 
. tr&na111ission mechanism or its operating con~ition. 

The processing of the data on the c::ard is stopped by 

a device tor that purpose if the detector device detects 
35 the tact that ~· card ha• reversed it• direction of 

travel. Thia scheme prevents data troa bein9 overwritten. 
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durinq the write-in process in a re9ion ot 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 
5 is directly dependant on the movement of the card or data 

reader, which are movinq relative to one another. Thua, 
even if the speed o~ 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 way 
10 Which ia directly dependent on·the movement of that card as 

it is being conveyed, and the detection signal output by 

the detector is converta~ by the converter device to a 
reference signal which can be used in processing the data. 
Since the reference siqnal used to correct the data which 

15 have ·been read is based directly on the movement of the 
card, it will not be affected ):)y the accuracy of the 
tranaaission mechanism or its operating condition. 

The data which have been read ott the card is erased 
by a device for that purpose if the card reverses its 

20 direction while data is beinq read. This scheme allows the 
accuracy of data-reading to be maintained even if the 
direction· of the card is reversed by a faulty conveyor. 

'l'he drive force is supplied to the conveyor device 
defining course along which the card is conveyed through a 

25 transmission mechanism which includes a worm qear. 
Generally, the reduction ratio of the worm and. worm toothed 
wheel in a worn qear is substantially greater than that of 
a combination. of flat qears. The rotational velocity 
output by a wora toothed wheal varies by 5 to 1ot. Th·is 

30 deqr•• of speed vari_ation. can be corrected by signal 
proceaaing performed by the converter or correotion device. 

Th• course along which the card is conveyed consists 
of two sets of paired rollers. Data proceasin9 is 
perfonaed on the card while it is ):)etween these two sets of 

35 rollers. ·This scheme obviates the need for a separate sat 
of rollers to convey the card indepe~dently durinq 
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processing, thus reducing the number of rollers needed. 
The width ot the conveyor rollers is made to be 

identical to that of tha portion of the card used to atore 
data and the rollers can supply sul:>stantial conveying force 

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

not get hung up on the conveyor courae. 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 

10 elastic force of the peripher~l surf aces of the conveyor 
rollers. Because drive force is supplied to both the upper 
and lower rollers, the force by which the card is conveyed 
ia quite larqa. There is thus no need for elastic members 
or machaniaas such as lavars to •ugmant the force of the 

15 conveyor rollers in the direction in which they malca 
contact with the card. 

The pressure roller comes in contact with tha detector 
roller which detects the displaceaent of the card even 
before a card h~a gone past the detector roller. Drive 

20 force is supplied to this pressure roller by the same drive 
source as serves the conveyor rollers. 'l'hus, the detector 
roller. detects tbe rotation of the drive source tbrOUCJh the 
pressure roller ev~ before a card has pasaad a• far as the 
detector roller. 

25 

30 

35 

The detection eiqnal output by th• detection roller is 
used as a reference signal to control the drive source. 
This obviates the need for a device to qenerate a separate 
reference signal for the drive source. 

The conveying force supplied from the exterior can be 

reeeived throuqh an input power transmission device, thus 
obviating the need for a built-in drive source. 

The displacement of the card is detected direct1y by 

the processor as it llloves with respect to the card, and the 
detection signal output by th• detector is converted by the 
converter device to a ref erenca siqnal which can be used in 
processing the data. Since the reference aiCJnal 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 mechanism or its operating 
condition •. 

5 The drive force ia furnished to t:he processor by a 

.0 
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lead qear mechanism which also CJUidea t.he movement of the 
processor. Thus, two separate components need not be 
furnished to serve the functions of guiding the processor 
and transmittinq drive force to it. 

The device to detect tha displacement of the processor 

includes a detector eleaent which is tixed to the processor 
and el ... nt• to be detected, which are furnished along the 
course travelled. by the processor. J:n this way the 
displacement or the processor can be detected accuratel.y by · 

a simple structure. 
The displacement of the card is detected directly by 

the data reader, which is moving 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 

20 signal outputted by the detector. With this scheme, 
correction of tbe data which bas been read is based on the 
movement of the data reader, so it is not affected. by the 
accuracy ot the transmission mechanism or its operating 
condition. 

25 The drive force is furnished to the data read.er by a 
lead gear mechanism which also guides its movement. Thus, 
two separate components need not be furnished to aerve the 
functions o~ guiding the data reader and transmi ttinq drive 

force to it. 
30 The device to detect the displacement ot the data 

reader includes a detector element which is fixed to the 
data reader and an array of elements to be detected, whidl 
are furnished alonq 
the course travelled by the processor. In this way the 

35 displacement.of the data reader can be detected accurately 
by a aimpla structure. 
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The conveying force supplied from the exterior for the 

processor or data reader can be received through an.input 

power transaiasion device, thus obviatinq the need for a 

built-in drive source. 
5 There i• no need to have an encoder coaxial with, but 

spatia1ly removed from the detector roller. The moment of 

inertia of the detector roller is kept small and any 

variation of t:he speed of_ the.detector roller can be mini­

mized resulting in improved accuracy of detection. The 

10 features to be detected are s~mple to produce. 

BZi•f Description or th• Drawing• 

Fig. 1 ia a lateral croaa~aectional and plan view of 

the aaaential component• of a card processing device which 

is one preferred embodiment of this invention. 

15 Pig. 2 is a lateral view of the encoder in the card 

processing device and a view showinq how the· a1ita are 

arranged. 
Pig. 3 is a block diaqram ot the control unit for the 

card processing device. 
20 Fig. ·4 is a flow chart of processes occurring in the 

control unit of the card processing device d~scribed above 

during the write-in operation. 
· Pig. 5 ahows a timing chart ·for input and output 

signals tor the same control unit during the write-in 

· 25 operation and a diagram of how the slits function during 

aoveaent detection. 
Fiq. 6 is a flow chart ot the processing performed in 

the card processing device durinq tba read-out operation. 

Fig. 7 ia a timing chart for input and output aigna1a 

30 for the same control unit d.urinq the read-out operation. 

Fig. a is a timing chart showing the status of the 

signal processinq during correction of read-out data in a 
card processing device which is another preferred 

ambocU.ment of thia invention. 
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Fig. 9 i• 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 tim.inq chart qivinq the status ot each 
5 sig~al when data is being erased and a diagram of how the 

slits function durin9 movement detection. 
· Fig. 11 is a detailed.view of· a clata processing device 

which is one preferred embodiment of this invention as seen 
:from the rear, from overhead, from the :front, and from the 

o 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 showin9 how a card is 
!5 conveyed in that same card processing device and in an 

existing device. 
Pig. · 14 siiows the conpressi ve force applied to the 

card by the pressure roller in the same card processin9 
device. 

o Pig. 15 ia a detailed plan view showing the 
configuration of a pref erred embodiment of a card 
·processing device which is a pref erred embodiment of the 

invention. 
Fig. 1& shows essential aspects of the configuration 

!5 of the host device in which that same card processing 
device is housed. 

Pig. 17 is a plan view of the main components of a 
card processing device which is a pref erred embodiment of 
the invention. 

10 Pi9. 18 is .a plan view showing the essential 

co~iguration of a card processing device which is a 
preferred am!>odiment of the invention. 

Piq. 19 is a plan view sbowinq the essential 
con~iguration of a card processing device which is a 

ss preferred embodiment of the invention. 
Fig. 20 shows bow the sensor which detects the card ia 

. ~ . ...:.: 
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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. 

Detai1e4 D••orlptioa of ~r•f •rred ~4imeat• 
Fig. l shows a lateral cross-sectional and a plan view 

of the essential components of a card procassinq device 

Which is a preferred embodiment of this invention. 
Card 1 is conveyed in the direction indicated by arrow 

10 A on the conveyor course including 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 c!rive 

rollers 3a and 3b are installed. The rotation of drive 

15 rollers 3a and 3b conveys card 1 from a position :between 
drive roller 3a and driven roller 4a t~ a position between 

pressure roller 7 and detector roller 6, and then to a 

position between drive roller 31> and driven roller 4b. 

Rotational force is transmittec:l to drive rollers 3a and 3b 

20 froa a motor (not pictured) by way o~ a power transmission 

mechanism. 
Reading head 11 and writing head 12 are positioned on 

conveyor course 2 so that they are facinq magnetic strip la 
on card 1. Magnetically encoded data are read ~rom or 

25 written onto the card by readinq head 11 and writing head 

12 via maqnetic strip la. Encoder 5 is fixed onto the 
sha~t of detector roller 6 so that it rotates alonq with 

d.atact:or roller 6. Detector roller 6 comas in contact with 

the bottom of card 1 as it moves along conveyor course 2, 

30 and ia rotated by the movement of card 1 along course 2. 
Encoder 5 1 which is fixed to the aha~ of roller e, is 

therefore also rotated by the movement of card i. · 
Pig. 2 shows a lateral view of the encoder in the 

aforesaid card processing device and an en1argemant o~ the 
3!5 rowa o~ alita in that encoder. Rows of concentric slits Sa 
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and Sb are formed at r•4JUlar intervals near the perimeter 
of disk-shaped encoder !5. The slits in rows Sa and Sb are· 
all of virtually the same width, and the spaces between 
them are of the same width as the slits. Photointerrupters 
81 and S1 face rows Sa and Sb, respectively. Each 
photointerrupter is activated when a sl.it in the corre­
sponding row is apposed to it. The slits in inner row Sb 
face pbotointerrupter Si halt a pitch later than the slits 
in inner (sic) row 5a face photointerrupter s1• 

With the configuration described above, a card 1 which 
is inserted into course 2 will be conveyed alonq that 
course in direction A by the rotation ot drive roller• 3a 
and 3b. The movement of card 1 will cause detector roller 
6, which comes in contact with the bqttoa ot the card to 
rotate as well, and aneodar s, which is mounted on the same 
shaft as roller 6 will rotate with it. The rotation of 
encoder 5 will be detected by photointerrupters S1 and Sz, 
thus the displacement of card 1 is detected. 

Piq. 3 is a block diagram of the control unit for the 
card procesainq device described above. In this -control 
unit, readin9 head 11, writing head 12, photointarrupters 
s 1 and s, and motor driver 29 are connect8c:l to CPU 21, whiah 

has a ROM 22 and a RAii 23 via interfaces 24 through 27. 
·The program which defines the operation of CPU 21 is 
prewrittan into ROH 22. CPU 21 controls all input and 
output devices according to this prOC)ru. 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 la on card 1 are inputted into 
CPU 21. CPU 21 stores the magnetic~lly encoded data in RAK 
23. CPU 21 supplies th~ data which ia to be written onto 
card 1 to writing head 12 via interface 25. The data 
detected by phot.oin'terrupt.ers s1 and Si are inputted into 
CPU 21 by interfaces 26 and 21. CPU 21 detect• 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 
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driver 29 through interface circuit 28. 
CPU 21 supplies the detection signal from 

photointerrupter Si to writing head 12 as a clock signal for 
the writing of data. Whan data is to ba written onto card 
1, CPU 21 outputs previously stored data into writinq head 

12, and head 12 writes the data onto card l. using the 
detection signal ~rom pbotointarrupter s, as a clock signal. 

When data recorded on card l is to be read, CPU 21 supplies 
a read-out signal to raadinq head 11. 'l'his signal is 
derived from the detection signal from photointerrupter s1 • . 

Piq. 4··-~i•· a flow chart of processes c;>O:urring in the 
coni:rol unit of th• card processinq device described above 
during the write-in operation. To begin the write-in 
process, CPU 21 outputs to writinq head 12 the write-in 
data which it has organized (n1) • It waits ~or 

photointerruptors s1 and · ~ to go on·· one after the other. 
The signal from photointerrupter Si 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 l is interrupted (n5 to 
n7), CPU 21 renders a judgment aa to whether 
photointerrupter s1 is activated while photointerrupter Si 
is off. If card 1 has completed its travel, this fact can 
be ascertained either from the detection signals from 
photointerruptera S1 and Si indicating that the rotation of 

encoder 5 has stopped, or from a detection siCJDal from a 
aenaor (not piature4) mounted at the an4 of course 2. 

If photointarrupter S1 is on when photointarrupter Si 
is off, CPU 21 will conclude that there is somethinq wronq 
with the way card i is being transported, and it will 
output a WRITE-IN PROHIBITED siqnal to writing bead 12 (n5 
and n6 ~ n8). '!'his causes head 12 to suspend the writinq 
of data on card 1. CPU 21 continues to output this WRITB­
IN PROHIBITED signal until photointarrupter S2 is on at the 

35 same tim• that photointerrupter s1 is on (n9 to nll) • The 

af oreaaid proceaain9 of steps n5 and na .. n8 corresponds to · 
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the device to stop the processinq which is a part of this 
invention. 

As is shown in Pig. 5 (A), as lonq as card 1 is ])einq 
conveyed normally along course 2 durin9 write-in, output 
pulses fromphotointerrupter Sz are supplied to writing head 
12 as a clock signal for writing data. 

It during the write-in process card 1 temporaril.y 
reverses its direction on course 2 due to a faulty 
conveyor, as shown ):)y.tha dottec:l line in Figure 5 (B), the 
detection pulse from photointerrupter S1 will still be high 
when that from photointerrupter 82 is ra11inq. The 
proceasea in steps ns and n6 -+ na discussed above will 
cause a WRITE-IN PROHIBITED signal to be output. This 
signal will ba output continuously until the output signal 
frOlll photointerrupter ~ rises at a time When that from 
photointerrupter S1 is already high. In this way, the fact 
that card l has reversed its direction can be detected 
based on t:he output pulses from photointarrupters S1 and~· 

Since the operation o:r wri tinq head 12 is interrupted under 
these circwutancas, data is prevented from heinq 
overwritten on the portion of :magnetic strip la where data 
have already been written in the normal fashion. 

Fiq. 6 is a flow chart of the processing performed in 
the aforesaid card processing device during· the read-out 
operation. To read data, CPU 21 suppJ.ies output pulses 
from photointarrupter S1 to reading head 11 as a clock 
signal by which to read out data (n 21). CPU 21 stores 
bot:h the data read out by raadinq head 11 and the output 
pulses from photointerrupter Si in RAH 23 (n22 and n23). 
Wben card 1 reaches the end or the course and the read-oU:t 
of data is completed (n 24), correction pulses are created 
based on the read-out data and the output pulses . from 
photointerrupter Si which were stored in RAM 23 (n 25), and 
the read-out data are corrected (n 26) .• 

If, ror_ example, as is ahown in Piq. 7, the speed of 
card 1 on course 2 varies, the status ot. the card's 
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ient will be stored in RAM 23 in the. form of the output 
as from photointerrupter S2 • The data which have been 
using the output pulses from pbotointerrupter S1 as a 
~signal will lik•wise be stored in RAM 23. Far· both 

on and the off times of the read-out data, CPU 21 

tains the ratio of times before and after, with respec~ 
;he corresponding on or oft transitions of tha output 
••, before and after correction at ta : tb • 'l'a : Tb. 
output pulse and the read-out data are corrected so 

:. the on and off periods of the output pulse from 
:.ointerrupter Si all have fixed duration T0 • In this way 
data read by head 11 can easily ba corrected to raad­
data with normal timing relationships which would have 

n obtained had card 1 travelled at a steady speed. 
As is shown in Fiq. a, the slope o~ the speed during 

tointerrupter Si'• on and off periods is obtained from 
: lengths t 1 and ts of the previous and subsequent 

·ioda. The quantities of data D1 and O. collected before 
t rise point and after the fall point of the read-out 
:.a in this period are obtained by calculating the areas. 
:a lenqth of each of photointerrupter Si's on or off period 

made to be of a fixed duration T0 • These periods are 
wided by the ratio of the aforesaid quantities of data D1 

Di (D1 : Di • Ta : '1'2) to yield the rise and fall PQints of 
e corrected read-out data. Treating the read-out data in 
.is way by matchinq the state of card 1' s travel yields a 
.ghly accurate correction. 

Jiq. 9 i• a timing chart for th• process used in the 
:oreaaid card processing device to erase data read off the 
ird attar it has reversed .its direction durinq read-out. 
?U 21 stores all the data written on card 1 in RAM 23.. It 
nen compares the output pulses from. photointerrupters Sa 
nd S21 which are like 
iae stored in RAM 23 (n 31) • In this comparison, it 
hecks all data as to whether photointerrupter S1 was on at 
;ha ri•• time ot th• output pulse from photointarruptar ~· 
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If there occurrec:l an incident such that photointer­
rupter 81 was on when the output pulse frOJI photointarruptar 
Si bee)an to rise, the point at which the output pulse from 
photointerrupter S2 began to rise will be stored as the 

!5 starting point Ea from which the read-out data should be 

erased (n 34) • The next time at which the pulse troa 
photointe~rupter Si rises, while photointerrupter S1 is on 
will be stored. as tha ending point E. for the erasing of the 
data (n 35). Thus, tha data read out between the stored 

1o startinCJ and ending points E. an~ 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. 

15 

20 

2!5 

30 

Ir card l changes direction on course 2 while data is 
being read, encoder 5 reverses its direction of rotation as 
shown by the dotted line in Pig. 10 (B). In the erasure 
process ·described earlier, CPU 21 erases the portion of the 
data read by head 11 which has bean overwritten. Thus, the 
data will ba read off the card accurately at all times 
recJardl••• of tha direction ot travel of card 1." 

Pigs. 11 (A) throu9h (D) are views showing tha 
configuration of a data processin9 device which is a 
preferred embodiment of this invention from the rear, top, 
front and right sides. card processing device 30 includes 
a tront true 47 and rea, frame 48 and pairec:l conveyor 
rollers 34 and 35 and 44 and 45, which are pivotally 
supported between frames 4 7 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 
44-4!5 is not· as long as the entire path of card 51' • 

travel. Magnetic head 38, which reads and writes data on 
the card, is installed in this space. 

This configuration obviates the need for separate 
rollers which would convey card 51 only while its data is 
being processed by magnetic bead 38. Simplifying the· 
deaign o~ the device allows it to be reduced both in size 
and cost. 
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The rotation of motor 31 is transaitted to conveyor 

rollers 34, 35, 44 and 45 through timing pulleys 49 and 
cogged belts so. Wora 32 is mounted on the rotating shaft 
of motor 31. Rotation is transmitted to tiainq pulley 49 

5 throuqh worm toothed wheel 33, which engages with worm 32. 

This configuration allows any variations of the 
rotational velocity or motor 31, which is transmitted to 
timing pulley 49 to be minimized, which in turn minimizes 
nonuniforaity in the ~otation of conveyor rollers 34, 35, 

10 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 

15 51. 

With this configuration, conveyor rollers 34, 35, 44 
and 44 are th• same width as the magnetic: strip on card 51. 
Sufficient conveying force is used to insure that the card 
cannot move to a position where the embossed portion of 

20 card 51 can coma in contact with the rollers, as shown in 
Pig. 12 (A). Thus, even a mutilated card 51 like the one 
shown in Pig. 12 (B) will be conveyed normally. Thia 
arrangeaent prevent• a problem which occurred. with previous 
card processinq devices, namely that trictiona1 resistance 

25 would sometime• cause a card to rotate horizontally wban it 
is in contact with magnetic head 38 with the result that 
th• magnetic strip moved away from the head. 

conveyor rollers 34, 35, 44 and 45 are rubber rollers 
which are composed of a material which qivea them 

30 sUbatantial elastic force in a radial direction. Whan card 

51 is not between the11, upper rollers 34 and 44 are in 
contact with lower roller• 35 and 45, respectively. When 
card 51 is beinq conveyed, the perimeter aurracea or 
rollers 34, 35, 44 and 45 are elastically derorm.ed in a 

35 radial direction by the portion of card 51 with which they 
are in contact. 
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It is known that generally speakinq, the lower the 

hardness of an elastic substance, tha greater tha . 

coefficient of friction will be. It is also known that 

when pr•••ur• is exert:ed on contactinq rollers by sprinqs 
or o'ther elastic cmaponents, 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 conveyinq force is conferred to card 51, so 
that there is no need for additional components to exert 

preasure on th• upper and lower rollers. This scheme 

minimizes deviation• in rotational position between 

rollers. since it simplifies the confiquration of the 

device, it reduces both its size and its coat. 
Detector roller 37 and pressure roller 39 are mounted 

in the aama location.as magnetic head 38 alonq the path o:f 

card 51. Detector roller 37 and pressure roller 38 coaa in 

contact with the front and the back of card 51, 

respectively. An optical chopper includinq two 

photointerruptara and encoder 46 is mounted on the same 

shaft as detector roller 37. The photointerruptera detect 

the slits which are provided at regular intervals on the 

encoder wheel, which rotates alonq 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 awing back and forth. Rotational force 

which is identical to that of conveyor roller 35 is 

aupplied 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 coma in contact with detector 
roller 37. Stop 42 comas in contact with the top o~ the 
same end of lever 40. This scheme limits the travel of 

pressure roller 39 away from detector roller 37 to within 

a apeci:fied ranqe. 
With this configuration, 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 3 7. Th• displacement of card 51 can then be 

detected by roll~ 37. 
It ia conceivabl.e that a card 51 which waa 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 f orca 
of spring 41 ware augmented somewhat, the mechanical 
components such as lever 40 would also have to be upgraded 
sufficiently to counterbalance the force ot the spring, and 
the size ot the device aight have to be increased. 

The use of stop 42 limits the downward movement of 
pressure roller. 39, which cannot move downward beyond its 
specified ranqe even if a substantially bent card 51 is 
being conveyed through the processing device. Thus, 
detector roller 37 will under all circWDStancaa make 

contact with card 51. Aa is shown in rig. 14, if the 
degree of deformation of card 51 is such that lever 40 does 
not co- in contact with atop 42, the elastic force of 
spring 41 will pre•• card 51 again•t detector ro1ler 37. 
If card 51 ia so deformed that lever 40 comas in contact 
with stop 42, the combination ot the elastic force exerted 
by spring 41 and elastic force exerted radially by pressure 
roller 39 will press card 51 against detector roller 37. 

Since this scheme does not require that sprinq 41 have 
a very substantial elastic ~orce, the structural components 
on the periphery of pressure roller 39 can be sma11. 

Bven when no card is being conveyed, pressure roller 
39 remains in contact with detector roller 37. Since the 
rotation of motor 31 is tr~nsmitted to pressure roller 39, 
detector roller 37 will detect that rotation when no card 
is being conveyed. Thus, the detection 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 
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this scheme, there is no need for a separate device to 
detect the rotation of motor 31. 

All is shown in Fig. 11, card proc:aaainq device 30 may 
have an image reader 43 to ~ud imaqaa off _the aurfaca of 

5 card 51.· :tn this oaae, the detection signal frma encoder 
46 can l>e used as a raf erence clock •ifJ'llal to control image 
reader 43. 

Fi9. 15 is a plan view showing the configuration of a 
preferred embodiment of a card procaasinq device suitable 
to be built into a host devic~. In place of motor 31, 
which waa pictured in Fig. 11, this device has power 
transmission unit 61, which consists of a pulley or gear 
coaxial with tiaing pulley 49. Power transmission unit 61 

tranaits the rotation of the motor in the host device to 
15 · the interior of card processing device 30, which i• an ATM 

or the lilca. In 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 o'ff or written onto the card via maCJDetic head 

20 38. 

Such a acheme i• pict~ad in Fig. 16. ATM 71 supplies 
conveying force to card processing device 30 through motor 
77, which is furnished to convey cards through imprintinq 
uni 1: 72 and issuing unit 73 • 'l'he control of the processing 

· 25 can be simplified if it is performed by the control unit 
for ATM 71. This scheme obviates the need for a small DC 

. aotor wbo&e only usa is to drive card processing device 3o. 
It 1:hua enhances the aervica life of the device and 
simpli~ies maintenance inapectiona. 

30 Fig. i7 is a plan view of tbe main component• at a 
card processinq device. which is another preterred 
embodiment of this invention. Card proceaa1ng device ao 
baa a maqnetic bead 84 which scans magnetic strip 52 on 
card 51. Magnetic head 84 enqaqes with guide 81, which 

35 runs parallel to •agnetic stripe !52. The rotation of motor 
86 i• tran•mi ttad tbrougb belt 8!5. Magnetic head 84, which 
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detects the magnetic strip on card 51, is provided with a 
photointarruptar 82 and encoding slit 83, which runs 

parallel to CJU,ide 81. 
With thia configuration, the displacement of magnetic 

head 84 with respect to card 51 can be detected.by Jaeans of 

the output from photointerr:upter 12. As shown in Pig. 18, 
a male _screw thread is formed on guide 11, and a lead screw 
mechanism with a female screw which anqaqas with this male 
screw is also furnished with quide 11. In this way the 

lead screw serves. both to ~ida the movement of the 
magnetic head and to transmit drive force to it, thus 
simplifying th• configuration of the device. 

When card processing device ao is bui~t into a host 
device such as an ATM, drive torce·may be transmitted to 

. 1!5 magnetic head 84 by the motor in the hoat device. 
fig. 19 shows plan and frontal views of a card 

processing device which is a pref erred embodiment of the 
invention. The card processing device 90 pictured in Piq. 
19 has a tUbular protruding drum. 93 on the side of and 

20 coaxial witb detector roller 37, which is also pictured in 
the configuration shown in Fiq. 11. The peripheral surface 

of protruding drwD 93 is fashioned into a reflective 
surface, on which indentations 94 are provided at regular 
intervals. racing these indentations 94 ~e luminous 

25 el811lent 100 and photodetector element 102, which are 
positioned so that their anqles of incidence and reflection 
are identical. The light emitted by luminous element 100 
passes 1:hro~qh lens 95 and is reflected by the reflective 
surface of protrudin9 drwa 93. Xt than pa•••• through lens 

30 96 and strikes photodatector element 102. 'l'hu•, luminou• 
el811lent 100, photodetector element 102, and indentations 94 
COlllprisa the encoder which detects the rotation o~ detector 
roller 37 • 

. Indentations 94, which constitute the encoder to 
35 detect the rotation of detector roller 37, are provided on 

a portion ot that sue roller. Thi• schema provides a 

i 
'I . ;. 

--, 

I 
. !. 

: I i· 

; I. : _ 1i! 

ii -: 
;j . I 

u .. , I :::;::=_6 

i' I 
J 1· ~ I !!! 
;: ; J = 
1

1i j . I= 

,! I !: !: I. 
·: i 
I. I . ;. ; .. 

'. 
I . I' 

; . ;~ii 
I 



I 
i 

l 
' I , 
·I 

t 
l 
l 

.f 
•10 

20 

25 

30 

26 

reduced moment of inertia for detector roller 37 as 

compared with the schema 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 tbe course travelled by card 51, i:his 
scheme allows the size of the device to be reduced. 

In place of indentations 94, slits may ~e provided at 
regular intervals on the peripheral surface of protruding 
druJI 93, or strips of a dark ~olor may be used to create 
the same e:f.fact. 

In the card proeessinq device there ara sensors which 
indicate tbe card's pr09reas or detect its position alonq 
tba course. These sensors are generally· composed of a 
luminous element and a photodetector element. As is shown 
in Pig. 20, luminous element 111 and photcdetector element 
112 are placed so that the optical axis between them is 
oblique with respect to the surface of the course. This 
arranqement increases the proportion ot the liqht emitted 
by luminous •l-ant 111 which is retlected l>Y the surf ace 
of card 51. Purther, refraction within card 51 of any 
transmitted light •hifts the optical axi•. Therefore, the 
quantity of light ~itted by element 111 and the detection 
level of elaent 112 naad not be fine-tuned. Even a 
transparent card 51 can be detected accurately. With this 
arrangement, there will be no danqer that card 51 will tail 
to ba detected because wear and tear has reduced the 
quantity of light which elaent 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, th• re~erenc::e 

aiCJD&l• to time processing can be created directly based on 
the movement of th• card. The procesainq of the card is 
aiaplified, . and its accuracy is not dependent on the 

35 . accuracy of the transaiasion machani•• · or its operating 
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condition. 
Wit:h the invention, the reference signal tor 

procesainq can be created directly based on the moveJ11ent of 
the card. 

With the invention, the processi1t9 o~ the data on the 
card can be stopped by a device ~or that purpose it the 
detector c:lavice detects the fact that the card has reversed 
its direction of travel. This scheme prevents data froa 
being overwritten during the write-in process in a reqion 
of the card which already bas da=ta written on it. It 
inaures that data will ba written in properly. 

With the invention, even if th• apeed of the card 

varies, the data read from the card can easily be corrected 
to a usable condition. 

With the i;nvention, the reference signal used to 
correct th• data which baa been read is baaed directl.y on 
'the movement of the card.. Thus, it will not be affected by 

the accuracy of the transmission mechanism or its operating 
conclition. 

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

With the invention, any variations in speed due to 
s variations in.the drive force transaittad to the· conveyor 

device can be kept within a level which can ba corrected by 
signal proceeaing per~ormed in the a~oreaaid converter 
device or correct.ion device. 

With the invention, there is no need for a separate 
o set · of rollers to convey the card independently durinq 

processing, thus reducing the number of rollers needed. 
With 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 

as data on 1:h••• cards can be processed accurately. 
With the invent.ion, s'Qbatantial pressure can be 
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txerted on the card by the elastic force of the peripheral 
1urtacea of the conveyor rollers. Drive force is supplied 
:o both upper and lower rollers. There is no need tor 
alaatic member• or mechanisms such as levers t:o augment the 
force of the conveyor rollers in the direction along which 
they make contact with the· card. 

With the invention, the detector roller can detect the 
C'otation of the drive ·source even before a card has reaehed 
it. 

With the invention, the detectio~ siCJllal output by the 
· 1atector roller can be used as a reference signal to 
:ontrol th• drive source. Thia obviate• the need for a 
separate device to ~enarate a reference signal for the 
drive source. 

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 imaqes off the surf ace 
of the card. Thia obviates the need tor a separate device 
to generate a reference signal for the image reader. 

With the invention, conveying force supplied from the 
exterior can be racei ved through an input power 
transmission device, thus obviating the need for a built-in 
clrive 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 opera~ing condition. Card data can be processed easily 
and accurately. 

With the invention,. two separate component• naad not 
be furnished. to serve the f unctiona of . guiding the 
proc:aasor and transmitting drive force to it. ~h~ scheae 
used simplitiea the configuration ot the device and allows 
it to be aada auller. 

With the invention, the device to detect the displace­
ment of tha processor consists ot a detector element which 
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is tixed to the processor, as well as an array of elements 
to be detected, which is furnished alonq the course 
travelled by the processor. In this way the displacement 
of the processor can he det:ected accurately _by a simple 
s1:rUcture. 

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 accui:ately. 
With the invention, two separate ~omponents need not 

be furnished to serve the functions of guiding the data 
reader and transmittin9 drive tore• to it. This simplifies 
the configuration ot the device and allows it to be made 

s. smaller. 
With the invention, the displac911ent of the data 

reader can be detected accurately by a simple structure. 
With the invention, conveying torce supplied from the 

exterior of the processor or data reader can ha received 
o throuqh an input power transmission device, thus obviating 

the need 'for a built-in drive source. This allows the 
device to be made mller. 

With the invention, there is no need to have an 
encoder coaxial with, but spatial1y removed troa the 

5 detector roller. The aoaent of inertia or the detector 
roller can be kept SJ1all and the variability of the speed 
ot tha detector roller can be minimized, · resulting in 
improved accuracy o~ detection. 

With the invention, the features to be detected are 
o simple to produce. 

This device baa a detector roller a, which comes in 
contact with the botto• of card 1 as it is conveyed along 
course 2 by drive rollers 3a and 3b, and an encoder 5, 

which is •ounted on the shaft of detector roller 6. It 
15 also has two photointerrupters which detect the rowa ot 

slit• provided in encoder s. When card 1 moves, detector 
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roller 6 rotates, and encoder 5 rotates alonq with it. The 
rotation ot encoder 5 is detected by the photointerruptara. 
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WI CLAIM: I ~Ill~ Jiii~ 11~/ llllU If 11 

1. A card proc:eaain9 device tor proceaain9 data on a card, 
comprisiq: 

a processor con~igured to move alo119 with t:he card and 
process data on the card as it i• moving; 

a detection device which detects the displacement of 
th• processor relative to the card in a manner which is 
directly dependant on the movemen~ ot either the card or 
tha processor1 and 

a converter device which converts the siqnal from the 
detection device to a reference signal tor the proceasin9 
of the data. 

2. A device accordinCJ to Claim 1, includinq a conveyor 
device daf ininq a route along which t:ha card is conveyed 
relative to said processor. 

3. A device according to Claim 2, wherein said detection 
device alao detect• the cliraction in which the card ia 
moving, and including a device to atop processing o~ the 
data on the c::ard in the avant 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 aoves alonq with the card and 
reads the data written on the card as it is conveyed alonq 
ita path Wherein the device detects the displacement o~ the 
data reader re la ti ve to the card in a way which is directly 
dependent on the movement o~ either the card or the data 
reader, and including a device which corrects the data read 
by the data reader based on signals troa said detector 
device. 
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s. 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 

5 way which ia directly dependent on the mov ... nt of th• 

card. 

&. A device according to Claim 5, wherein said detector 
device detects both the disp_lacement of the card and the 

. . 
direction in which the card is moving, and includinq a 

o device to stop the reading of ·data in the event said 
detector device d•t•cts that the direction of the card's 
movement has been reversed. 

7. A device according to Claim 2, Wherein said conveyor 
device inclUdes a drive comprisinq worm qears • 

. 5 8. A device accordiDCJ to Claim 5, wherein said conveyor 
device includes a drive comprisinq WOt'Dl qears. 

?O 

9. A device according to Claim 2, Wherein said conveyor. 
device comprises two pairs of sat apart drive rollers with 
a space l:Jetwaen said two pairs of rollers J:Jeing shorter 
than the route along which the card is conveyed. 

10. A- device according to Claim 5, wherein said conveyor 
device comprises two pair• of set apart drive rollers with 
a apace between said two pairs of rollers beinq shorter 
than th• route along which the card is conveyed. 

15 11. A device according 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 accordinq to Claim 91 wherein said two pairs 
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of rollers daf ining said conveyor device are positioned in 

such a aanner that they face both tha processor and a 

portion of. the card on which data is recorded. 

13. A device accordinCJ to Claim 12, wherein aaid two pair• 

5 of rollers are each defined by an upper roller and a lower 

roller that are constructed to exert elastic torca 

radially, said upper ~oller 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 

10 the thickness of the card. 

14. A device accordinCJ to Claim a or 5, wherein aaid 

detector device includes rollers whose peripheral aurf acea 

come in contact with the card and are positioned above and 

below the route of the card so as to aquaaz:a the card 

15 between a pair of said rollers of said detector device, 

said rollers of said detector device are driven by a same 

drive aa 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 

20 with a detec:tor roller, and a atop 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 accordinCJ to claim 14, wherein a signal from 

detection device which detects the displacement of the card 

25 is used as a reference 81CJftal to control said drive. 

16. A device according to Claim 1, inclw:ling an image 

reader Which reads images off a surface ot the card, 

wherein a siCJft&l from said detector device is used as a 

reference siC)ftal to control said image reader. 

30 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 route. 

18. A device accordinq Claim 1, including .a device tor 
movinq saia processor relative to the card, and said detec-

5 tor device detects the displacement or said processor 
directly based on its current position. 

19. A device according to Claim 18, said_ device for movinq 
said processor includes a lead s~rew mechanism comprisin9 
a female screw f ixad to said processor and a male screw o~ 

LO a length which at least surpasses that of a range of 
movement ot said processor, said male screw enqages with 
said tamale screw to supply rotary torce to said tamale 
screw. 

20. A device accordinq to Clai:m 19, wherein said detection 
15 device compri••• an array of elements to be detected, said 

array o~ alamanta are provided in a space traversed by said 
processor, and including a detector •lament fixed to said 
processor, said detector element outputs a detection sipal 
at a moment wben the position of said processor corresponds· 

20 to each position of said detector ale•ent. 

21. A device according to Claim 4, includinq a device for 
aovinq aaid data reader with respect to the card, and 
wherein said detec:tor device detects the displacement of 
said data reader directly baaed on it• current position. 

25 22. A device accordin9 to Claim 21, wherein said device 
for moving said data reader comprises a lead screw 
mechanism coaprisinq 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 

30 reader, •aid male screw of said data reader enqaqaa with 
said reaala aarew of aaid data reader to supply rotary 

I llllllUlllll 1111111111111111" ! , 
* C l M S * 

-f 
I 

i 
' f 

j 



5 

35 

force to tamale screw of said data reader. 

2 3. A device acc:ordinq 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 aaid data raadar, and a detector element fixed· 
to said. data reader, •aid detector element or said data 
read.er outputs a detection siqnal at a J10ment when a posi­
tion of said data reader corresponds to that of each 
detector element of said ~ata reader bein9 detected. 

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

. reader. 

15 25. A device according to Claim 14, Wherein said device to 
detect a displacement of the card includes element• which 
generate aignala·ralatad to displacement of the card, said 

25 

el .. ents of said device to detect displacement of the card. 
compriainq features tor detec:tion which are provided at 
regular intervals on a peripheral surface coaxial with said 
detector roller. 

26. A device according to Claim 25; wherein said reaturea 
to be detected to generate signals related to. displacaJDent 
are composed o:f reflective surfaces and non-reflective 
surfaces, 11111inous elements and photodetec:tor elements 
provided on a peripheral surface of said elements to 
generate aiqnals related to displacement, said elements to 
generate signals are oriented so that their anqles of inci­
dence and reflection are identical. 

30 27. A device accordinCJ to Claim 26, wherein said non­
re:flec:tiva. aurtacaa are slits. 
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28. A davica according to Claim 27, wherein said features 
to be datactad by said al8118nt to qanerata signals related 
to diaplac::eaent c::oapriaaa two different colors of reflected 
light. 
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