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5 MAGNETIC CARD READER/WRITER

1, Field of the Invention

S 8

. This device relates to a magnetic card reader/writer for
. .magnetic recording media, such as magnetic cards and prepaid
10 - ~cards, on which information is written and recorded
magnetically.

-2, . Dis 8 s
Magnetic card reader/writers are well known in the art,

15. .. These such devices are shown, for example, in Japanese Patent

Nos. 1-369145 and 1-413803, the disclosures of which are |
- ..—._incorporated herein by reference.
An example of the configuration of an existing magnetic

.. .card reader/writer is shown in Figure 2.

20 ~-----phis existing magnetic card reader/writer is constructed
as follows. Reversible DC motor 24, which conveys the
magnetic card, is connected to the output stage of motor
control circuit 21 through lines 22 and 23. Tachometer
generator 25, which measures the speed of reversible DC motor

25 —:24+ig-directly connected to that motor. The output pulses
from this tachometer generator are amplified by amplifier 26.
The circuit is designed in such a way as to obtain write-in
~---clock-pulses for writing information on the magnetic card.
- Signals for forward and reverse rotation are applied to the

30 motor control circuit 21 through lines 27 and 28. These
signals, relayed through the motor control circuit 21, cause
the reversible DC motor 24 to rotate in a forward or reverse
direction. _

The magnetic head (not pictured) is connected to output

35 line 29 of the amplifier 26 by way of the magnetic head
control circuit. The magnetic gap in this head comes in
contact with the surface of the magnetic recording medium on
the magnetic card.
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1. Field of the Invention This device jelates to a magnetic card
reader/witer for magnetic recording nedia, such as magnetic cards and

prepaid

cards, onrmhthiisi ekdstdngodevdocar,i thhen rapd et dehe meigmet 24 aand,
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Japanese Pat egymbgoniz8@96dEpakdphlées;Oare lobtdiinud from tle vacliometer

generator 25. Thus the existing card reader/writer offers
the advantage that the information to be recorded can be

_ written at a recording density which is fixed with respect to

ic

the magnetic recording medium on the card being conveyea by
the motor 24. On the other hand, the output pulses are pro-
duced by the tachometer generator 25 at a rate set by the
r.p.m. of motor 24, and so the recording density is ordi-

_..narily set at a fixed value which cannot be changed at the

15

uger's discretion. _ :
Today many kinds of magnetic cards are widely used in

many fields. There is, however, a potential risk that the

magnetic cards can be copied relatively easily, because most

.of_.the recording densities used on the cards are well known.

. Summaxry of the Invention
In light of the above, the object of this invention is

-—¢o-provide a magnetic card reader/writer in which the

recording density with respect to the magnetic recording

. -.medium.on the card can be changed at the user's discretion.

This is accomplished by furnishing the card reader/writer

- .with a means to generate clock pulses for writing information

30

-.on.the_card which supplies the clock pulses. independent of

the r.p.m. of the motor.
... .A.device constructed in accordance with the invention

“comprises a magnetic card readér/writer which is equipped

with a motor to convey a magnetic .card; a means for
controlling the motor which can drive the motor in forward

- or reverse rotation; and a means for generating clock pulses
--for writing in information which can be set to the desired

35

2

recording density for the magnétic card independently of the
rotational speed of the motor. '
With this device, a magnetic card is conveyed by a motor
furnished for that purpose which is controlled by the control
device. Information is written onto the magnetic recording
medium of the card at a recording density which corresponds
to. the frequency of the write-in clock pulses produced by the

This Sheet Has Been Replace THIS SHEET HAS BEEN

“IIII IIIl" Illl |||| e




i ncor por-at ed herein by reference. An exanpl e of the configuration of
an exi sting-magnetic card reader/witer is shown in Figure 2. Thi s

exi sting magnetic card reader/witer is constructed as follows. Reversible
DC notor 24, which conveys the magnetic card3 is connected to the output
stage of motor control circuit 21 through lines 22 and 23. Tachoneter
generator 25, phlsé genevatertfurnbshedoforethati pprppgennt Becanse the

Genset by e b o Tufbracesn! leaLinCELbER e’ Gl
pulses at a rate independent of the r.p.m. of the motor, the
frequency is not related to the revolution of the motor.

5 As a result of this design, the density with which
information is written onto the magnetic recording medium of
+he card can be changed at the user's discretion.
Information can be written in at densities unique to this
invention which were utterly impossible to achieve with

10— —previous mégnetic card readers/writers.

Figure 1 is a block diagram illustrating the
configuration of the magnetic card reader of this invention;
15 and
Figure 2 is a block diagram illustrating the
- ---configuration of an existing magnetic card reader.

Detail Description of the Invention

20 We shall now give a detailed explanation of this
-~ -—-invention with reference to the appended drawings.
Figure 1 illustrates a magnetic card reader/writer
constructed in accordance with the invention. It'may be used
-in_connection with the magnetic card reader/writer structures
25 disclosed in Japanese Patent No. 1-369145 and 1-413803.
Reversible DC motor 14, which conveys the magnetic card, is
- - ..connected to the output stage of motor control circuit 11
through lines 12 and 13. signéls for forward and reverse
..-rotation are applied to the motor control circuit 11 through
30 lines 15 and 16. These signals, relayed through the motor
control circuit 11, cause the reversible DC motor 14 to
rotate in a forward or reverse direction.
Further, pulse generator 17 generates clock pulses for
" 'writing information on a card at a rate which is independent
35  of the r.p.m. of the reversible DC motor 14 and unrelated to
- - -the angular position of that motor. Pulse generator 17 is
constructed with a frequency setting means so that the
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The CiFQuﬁt I's designed in such a way as to obtain wite-in -clock-pul ses
for:witing information on the magnetic card., signals for forward and
reverse rotation are applied to the notor control circuit 21 through |lines

27 d 28. Th [ | s, | d i t 10l 4 C '
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The magnetic g&# ,
control circuit.

.. .The frequency at which pulse generator 17 generates
pulses may also be set by means of an external frequency
~ control signal applied from connection line 19.
» The manner in which a magnetic card reader/writer con-
structed in this fashion operates is as follows.
10 - -~ - The magnetic card (not pictured) is conveyed by conveyor
motor 14, which is controlled by the motor control circuit
11. Information is written onto the magnetic recording
medium of the card by way of output line 13, the magnetic
head control circuit and the magnetic head. The recording
15 density with which the information is written on the medium
corresponds to the clock pulse frequency for writing-in
information which is furnished by the pulse generator 17.
This pulse generator 17 generates clock pulses for writing
information which have a frequency independent of the r.p.m.
20 of motor 14 and, concomitantly, of the rate of travel of the
magnetic card. Thus the frequency at which the pulses are
generated is unrelated to the revolution of the motor.
As a result of this design, the density with which
information is written onto the magnetic recording medium of
25  the card can be changed at the user's discretion.
Information can be written in at selected densities unique to
this invention which were utterly impossible to achieve with
previcus magnetic card readers/writer.
' The recorded density can be determined, upon
30 . reproduction, by the signal reproducing equipment from the
recorded information itself. For example, a flag could be
recorded on the card indicating the recording density or an
electronic circuit can be provided for automatically
..determining recording density.
35 . Although a preferred embodiment of the invention has
been described and illustrated, it should be apparent that
modification can be made without departing from the spirit
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2 .
ontact with+the surface of the magneti c recording medi um on t he magneti c
card.

5

and scope of the invention. Accordingly, the invention is
not limited by the foregoing description, but is only limited
by the scope of the appended claims.
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I n thi's existing device, the r.p.;n. of the nDtorrgﬂ_gggg—_,_anLLan%ly, (ﬁ
“the rate at which the card travels and the synchronized es, are
obt'ai ned fromthe tachoneter generator 25. §Thus t \‘M‘gﬁ‘\‘ “‘f
reader/witer offers the advantage that the |nfor ¢ecorded can
be witten afpraTM8c¢ordi ng density which is fixed mnth respect -to the
magneti c recordi ng mediumon the card being conveyed by the notor 24. (On

t he ot her hand, the output pulies are pro-, duc Q’ f.foneter
generator 25 at a dat eAsBAgpetigecard reader/wr compr s

a reversible motor for conveying a magnetic card in a
forward and reverse direction;
means for controlling said motor to operate in forward
and reverse rotation to thereby convey said card in a forward
and reverse directions;
. means for generating clock pluses for writing
__information on said card, said generating means generating
clock pulses at a selectable frequency independent of the
rotation speed of said motor to thereby set a desired
recording density for said magnetic card which is also
independent of the rotational speed of said motor.
2. A magnetic card reader/writer as in Claim 1, wherein
said generating means selects a frequency of said clock
pulses. in accordance with an external signal applied thereto.
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.p. M of notor 24, and so the recordlng den5|ty Is ordi- narily set at a
flxed val ué whi ch cannot be changed at ‘the wuser's discretion. Today .-
many ki nds of magnetic cards are widely used in many fields. There is,
however, a potential risk that the nmagnetic cards can be copied relatively
easily, because nost of the recording densities used on the cards are wel |
known. Summary of the Inventlon

ABSTRACT

A magnetic card writing circuit is disclosed which
5 enables the recording demsity of a recorded card to be
gselected, as desired, independently of the speed of a card
 conveying motor.

—_
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AT Co ] . .
In Ii é’,ht; of the above, -t he object of t,_hi_./Hf‘i_ nvention is to-provide a
magnretic card reader/witer in which'the Aeeordi ng density with respect to é
t he magnetic recordi ng mediumon the card can be changed at the user's

di scretion. This is acconplished by furnishing the card reader/witer with

a means to generate clock pulses for witing information on the card which
supplies the clock pul ses independent of the r.p.m of the notor. A

devi ce constructed in accordance with the invention conprises a nagnetic

card reader/wrfégﬁg\ghi Ch[ﬂ]ﬁ equi pped -
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ans for controlling the notor

with a motor to convey a magnetic card; 3
whi ch can drive the notor in forward or ﬁg erse rotation; and a neans for -
generating clock pulses for witing in informati on which can be set to the
desired recording density for the nagnetic card independently of the

speed of the notor. Wth this device, a magnetic card is

rot at i onal
conveyed by a notor furnished for that purpose which-is controlled by the
control device. Information is witten onto the magnetic recordi ng nedi um

of the card at a;&&&ﬂ!?'”g density mhlcwgcorresponds
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the frequency of the wite-in clock pul ses produced by the
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" MAGNETIC CARD READER/WRITER T TT————

1. Field of the Invention

- This device relates to a magnetic card reader/writer for

magnetic recording media, such as magnetic cards and prepaid
sards,  on which information is written and recorded
magnetically.

2, Dis 8 st [e)

Magnetic card reader/writers are well known in the art.
These such devices are shown, for example, in_Japahese Patent
Nos. 1-369145 and 1-413803, the disclosures of which are
-incorporated herein by reference. _

An example of the configuration of an existing magnetic

" card reader/writer is shown in Figure 2.

‘This existing magnetic card reader/writer is constructed .
as follows. Reversible DC motor 24, which conveys the
magnetic card, is connected to the output stage of motor
control circuit 21 through lines 22 and 23. Tachometer
generator 25, which measures the speed of reversible DC motor
24, is directly connected to that motor. The output pulses
from this tachometer generator are amplified by amplifier 26.
The circuit is designed in such a way as to obtain write-in
clock-pulses for writing information on the magnetic card.
Signals for forward and reverse rotation are applied to the

“motor control circuit 21 through lines 27 and 28. These

signals, relayed through the motor control circuit 21, cause -
the reversible DC motor 24 to rotate in a forward or reverse
direction.

The magnetic head (not pictured) is connected to output
line 29 of the amplifier 26 by way of the magnetic head
control circuit. The magnetic gap in this head comes in
contact with the surface of the magnetic recording medium on
the magnetic card. '



pul se generator furnished for that purpose. Because the means used to

generate the wite-in clock pul ses generates pul ses at a [ gmyi ' dernt
of the r.p.m of the nmotor, the freguency is not rel ated oi§1éegﬁEﬁ? HEET

revol ution of the notor. As a result of this design, fhge de sitﬁ(\m
which informati | ¢ t el eTBdMe IrC g 6 or st gy gedlut 7
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achi eve wi tgyngrqrec\allepyéd TBYLSHECpGREE s, CAY YV iTRIP from thHe
generator 25. Thus the existing card reader/writer offers
tha advantage that the information to be recorded can ba
written at a recording density which is fixed with respect to
the magnetic recording medium on the card being conveyed by
the motor 24. On the other hand, the output pulses are pro-
duced by the tachometer generator 25 at a rate set by the
r.p.m. of motor 24, and so the recording density is ordi-

. narily set at a fixed value which cannot be changed at the

userts discretion.

- Today many kinds of magnetic cards are widely used in
many f£ields. There is, however, a potential risk that the
magnetic cards can be copied relatively easily, because most

.of.the recording densities used on the cards are well known.

e Inv o

In light of the above, the object of this invention is
‘to-provide a magnetic card reader/writer in which the
recording density with respect to the magnetic recording
medium.on the card can be changed at the user's discretion.
This is accomplished by furnishing the card reader/writer
with a means to generate clock pulses for writing information
.on.the_card which supplies the clock pulses independent of
the r.p.m. of the motor. ' : '

.A.device constructed in accordance with the invention
‘comprises a magnetic card readér/writer which is equipped
with a motor to convey a magnetic card; a means for
controlling the motor which can drive the motor in forward
or reverse rotation; and a méans for genera;ing clock pulsés
for. writing in information which can be set to the desired
recording density for the magnetic card independently of the
rotational speed of the motor.

With this device, a magnetic card is conveyed by a motor
furnished for that purpose which is controlled by the control
device. Information is written onto the magnetic recording
medium of the card at a recording density which corresponds
to the frequency of the write-in clock pulses produced by the
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Bri ef’ Description of tfhe Draw ngs FigUre 1is a bloc _
illustrating the configuration of the magnetic card readef fUtEQQAR1997
i nvention; and Figure 2 is a block diagramillustrafipg™t

configuration of an existing nmagnetic card % eader.
pulse generator furnished for that purpose.
means used to gererate the write-in cléck pulses generates
pulses at a rate independent of the r.p.m. of the motor, the
frequency is not related to the revolution of the motor.

As a result of this design, the density with which
information is written onto the magnetic recording medium of
tha card can be changed at the user's discretion.
Information can be written in at densities unique to this
invention which were utterly impossible to achieve with
previous mégnetic card readers/writers.

s on o ings

Figure 1 is a block diagram illustrating the
configuration of the magnetic card reader of this invention;

and

Figure 2 is a block diagram illustrating the
configuration of an existing magnetic card reader.

c on vent

We shall now give a detailed explanation of this
invention with reference to the appended drawings.

Figure 1 illustrates a magnetic card reader/writer
constructed in accordance with the invention. It may be used
-in.connection with the magnetic card reader/writer structures
disclosed in Japanese Patent No. 1-369145 and 1-413803.
Reversible DC motor 14, which conveys the magnetic card, is
-connected to the output stage of motor control circuit 11
through lines 12 and 13. signéls for forward and reverse
-rotation are applied to the motor control circuit 11 through
lines 15 and 16. These signals, relayed through the motor
control circuit 11, cause the reversible DC motor 14 to
rotate in a forward or reverse direction. .

Further, pulse generator 17 generates clock pulses for
writing information on a card at a rate which is independent
Of the r.p.m. of the reversible DC motor 14 and unrelated to
-the angular position of that motor. Pulse éenerator 17 is
constructed with a frequency setting means so that the
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i1 Description of #the Invention W shall now give | i -
explanation of this invention with reference to the appe 1MEME% s‘?’HEtT
Figure 1 illustrates a magnetic card reader/witer constfugt [
accordance with the invention. It nmay be ufed in connect{orn &iBhMAHé997

magnetic card reader/witer_structure di scl osed in Japa 1e<
1- 369145 andflte@‘E!GBGB of RpYLFS GRS %r’rBP B %5

card,

through l'i ne

ofan1be ety e
Q{?%ﬁédllﬂet bg f%ﬁupuﬁaggeﬁérmber 190ty @omwhe__

. Signals, for forward and revers
magnetic head (not pictured) by way of the magnetic head

control circuit. '

The frequency at which pulse generator 17 generates
pulses may also be set by means of an external frequency
control signal applied from connection line 19.

The manner in which a magnetic card reader/writer con-
structed in this fashion operates is as follows.

The magnetic card (not pictured) is conveyed by conveyor
motor 14, which is controlled by the motor control circuit
11. Information is written onto the magnetic recording
medium of the card by way of ocutput line 13, the magnetic
head control circuit and the magnetic head. The recording
density with which the information is written on the medium
corresponds to the clock pulse frequency for wfiting-in
information which is furnished by the pulse generator 17.
This pulse generator 17 generates clock pulses for writing
information which have a frequency independent of the r.p.m.
of motor 14 and, concomitantly, of the rate of travel of the
magnetic card. Thus the frequency at which the pulses are
generated is unrelated to the reveolution of the motor.

As a result of this design, the density with which

-information is written onto the magnetic recording medium of

the card can be changed at the user's discretion.

Information can be written in at selected densities unique to
this invention which were utterly impossible to achieve with
previous magnetic card readers/writer.

The recorded density can be determined, upon
reproduction, by the signal reproducing equipment from the
recorded information itself. For example, a flag could be
recorded on the card indicating the recording density o:fan
electronic circuit can be provided for automatically
determining recording density.

Although a preferred embodiment of the invention has
been described and illustrated, it should be apparent that
modification can be made without departing from the spirit
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rotation are applied to the notor control circui
16. These signals, relayed through the notor co
reversible DC notor 14 to
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4 frequency pul se ﬁeneratlon can be set at a desired val
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CLATMS:

1. A magnetic card reader/writer comprising:

a reversible motor for conveying a magnetic card in a
forward and reverse direction; '

means for controlling said motor to operate in forward
and reverse rotation to thereby convey said card in a forward
and reverse directions: _

means for generating clock pluses for writing
_information on said card, said generating means generating .
clock pulses at a selectable frequency independent of the
rotation speed of said motor to thereby set a desired
recording density for said magnetic card which is also
independent of the rotational speed of said motor.

2. A magnetic card reader/writer as in Claim 1, wherein
said generating means selects a frequency of said clock
pulses. in accordance with an external signal applied thereto.
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Qutput line 18 from pui se generator 17 is connect ed to ﬂe}: gpﬁg@

(not pictured) by way of the magnetic head control cirduig= :
frequency at which pul se generator 17 genepates pul ses I t
means of an external frequency control si gﬁu applied fjr gﬁn%@?@? :

n

19. The manner in which a nagnetic card reader/wrift

this fashion operates is asMEHTIOHED REARER fRITEBL i ¢ card [(not pi ctured) |s
conveyed by conveyor notor 14, which i gpsamaon | ed by theTotor—eeort~ot
circuit .

A magnetic card writing circuit is disclosed which
enables the recording denrsity of a recorded card to be
selected, as desired, independently of the speed of a card

_ conveying motor.

Figure 1.



11. Information is witten.onto the magnetic recording rredl um of the card
by way of output line 18, the nagnetic head control circui b
magneti ¢ head. The recording density with which the infdgrng “61’1 ﬁ@ﬁmﬁﬂ*ﬂ
on the medium corresponds to the clock pul se frequency fjo
th

t| n
i nformation which is furnished by the pul se generator 17. [Thd %53997
generator 17 generates clock pulses for witing infornatj |ch have §
frequency i ndependent of the r.p.m of notor 14 and, corjcomtantly, of th
rate of travel of the magnetic card. Thus the frequency fat_whi-ch the pulsds
are
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generated is unrelated-to the revolution of the notor.

| f
this design, the density with which information is witten gﬁngéﬁ@EN+ éﬁEET-
magneti ¢ recordi ng medi um of the card can be changed at thie [Ser s
di scretion. Information can be witten in at selected densjt]|ef &iMAR43370
this invention which were utterly-inpgssible to achieve wi hjprevious
magneti c cakd readers/witer. The recorded density can be determ ned,

upon reproduction, by the signal reproducing equiprment fromthe recorded
information itself. For exanple, a flag could be :
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recorded on the card indicating the recording density or an electronlc
Circuit can be provided for automatically determning recording density.
Al t hough a preferred enbodi nent of the invention has been described and

illustrated,

it should be apparent that nddification can be nade w t hout

departing fron1the

e

frequency of pulse generation can be set at a desired value.

output line 18 from pulse generator 17 is connected to the
magnetic head (not pictured) by way of the magnetic head
control circuit. '

The ffequency at which pulse generator 17 generates
pulses may also be set by means of an external frequency
control signal applied from connection line 19.

The manner in which a magnetic card reader/writer con-
structed in this fashion operates is as follows.

The magnetic card (not pictured) is conveyed by conveydr
potor 14, which is controlled by the motor control circuit
11. Information is written onto the magnetic recording -
medium of the card by way of output line 18, the magnetic
head control circuit and the magnetic head. The recording
density with which the information is written on the medium
corresponds to the clock pulse frequency for wfiting—in
information which is furnished by the pulse generator 17.
This pulse generator 17 generates clock pulses for writing

" information which have a frequency independent of the r.p.m.-
of motor 14 and, concomitantly, of the rate of travel of the

magnetic card.. Thus the frequency at which the pulses ara
generated is unrelated to the revolution of the motor.
As a result of this design, the density with which

-information is written onto the magnetic recording medium of

the card can be changed at the user's discretion.
Information can be written in at selected densities unique to
this invention which were utterly impossible to achieve with
previous magnetic card readers/writer. .

The recorded density can be determined, upon
reproduction, by the signal reproducing equipment from the
recorded information itself.. For example, a flag could be
recorded on the card indicating the recording density or an
electronic circuit can be provided for automatically '

determining recording density.
Although a preferred embodiment of the invention has
been described and illustrated, it should be apparent that

o

modification can be made wzthout departing from the-
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5 ‘ scope of the invention. Accordingly, the invention is not l[imted by
the foregoing description, but is only lTimted by the scope of the appended
cl ai ns. :

5

scope of the invention. Accordingly, the invention is
‘not limited by the foregoing description, but ig only limit‘ed
py the scope of the appended claims.
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6 CLAI NS :

CLAIMS :

1. A magnetic card reader/writer comprising:

a reversible motor (14) for conveying a magnetic card in
forward and reverse directions;
means (1l1) for controlling said motor to operate in forward

- and reverse rotation to thereby convey said card in the
forward and reverse directions;
means (17) for generating clock pulses for writing
information in said card, characterized in +that said
generating means generating clock pulses at a selectable
frequency independent of the rotation speed of said motor
to thereby set a desired recording density for said magnetic
card.

2. A magnetic card reader/writer as in claim 1, wherein said
generating means selects a frequency of said clock pulses
in accordance with an external signal applied thereto.
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1 A magnetic card reader/witer conprising: a reversible notor (14)
' forward and reverse directions;

fbr conveying a magnetic card in
means (11) for controlling said notor to operate in forward and
forward and

reverse rotation to thereby convey said card in the
reverse directions; means (17) for generating clock pulses for witing

i nformation in said card, characterized in that said gener ati ng neans
generating clock pul ses at a sel ectable
_ ' 1
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to t hereby

frequency independent of the rotation speed of said notor
Set a desired recording density for said magnetic card. 2. A
magnetic card reader/witer as in claiml, wherein said generati ng

i n accordance with an

means sel ects a frequency of said clock pul ses
external signal applied thereto.
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