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5 MAGNETIC CARD READER/WRITER 

___ _,l=....• ·_Field of the Invention 
.. 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 •·· . Discussion of Existing Tecbnology 

Magnetic card reader/writers are well known in the art. 

is. .. 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 conf iquration of an existing maqnetic 
·.card reader/writer is shown in Figure 2. 

20 -- ·- · · · ·This existing· 11aqnetic card reader/writer is constructed 
as follows. Reversible DC motor 24, which conveys the 
magnetic card, is connected to the output staqe of motor 

control circuit 21 through lines 22 and 23. Tachometer 
generator 25, which measures the speed of reversible DC motor 

· ·2s.-~--··:.:24-;:·is--directly connected to that motor. The output pulses 

from this tachometer qenerator are amplified by amplifier 26. 

The circuit is designed in such a way as to obtain write-in 
·- ··-····---.-·-cl:ock-·pulses for writing information on the maqnetic card. 

·· -··-----··signa·l:s· for forward al)d reverse rotation are applied to the 

30 ·motor control circuit 21 through lines 27 and 2e. These 
signals, relayed through the 11otor control circuit 21, cause 
the reversible DC motor 24 to rotate in a forward or reverse 

dlrect:J.on. 
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 maqnetic gap in this head comes in 
contact with the surface of the magnetic recording medium on 
the 9"lgnetic card. 
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In this existinq device, tha r.p.•n. of the inotor '-4 and, 
concomitantly, the rate at which the card travels and the 
-synchronized output pulses, are obtained from the tachometer 
qenerator 25. Thus the existing card reader/writer offers 

5 the advantage that the information to be recorded can be 
written at a recordinq density which is fixed with respect to 
the magnetic recording medium on the card beinq conveyed by 
the motor 24. on the other hand, the output pulses are pro­
duced by the tachometer qenerator 25 at a rate set by the 

10 r.p.m. of motor 24, and so the recordinq density is ordi­
... narily set at a tixed value which cannot be chanqed at the 

user's discretion. 
Today many kinds of maqnetic cards are widely used in 

many fields. There is, however, a potential risk that the 
15 magnetic cards can be copied relatively easily, because most 
·····--··--·of_ .. the. .recording densities used on the cards are well known. 

Smpmarv·of the Invention 
In light of the above, the object of this invention is 

--ao ·····-··to-provide a magnetic card reader/writer in which the 
recording density with respect to the magnetic recording 

_ .. .medium ... on the card can be chanqed at the user 1 s discretion. 
This is accomplished by furnishing the card reader/writer 

· · with a means to qenerate clock pulses for writing information 
25. ... ·- . 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 reader/writer which is equipped 
with a motor to convey a maqnetic.card; a means for 

30 · controlling the motor which can drive the motor in forward 
·or reverse rotation; and a means for generating clock pulses 

............ for .. writinq in information which can be set to the desired 
recordinq density for the magnetic card independently of the 
rotational speed of the motor. 

35 With this device, a maqnatic card is conveyed by a motor 
furnished for that purpose which is controlled by the control 
device. Information is written onto the maqnetic recording 
medium of the card at a recordinq density which corresponds -
to. the frequency of the write-in clock pulses produced by the 
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pulse qenerator furnished for that purpose. Because tha 
means used to qenerate the write-in clock pulses qenerates 
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 maqnetic recordinq medium of 
the card can be changed at the user's discretion. 
Information can be written in ~t densities unique to this 
invention which were utterly impossible to achieve with 

io-····-previous magnetic card readers/writers. 

Brief Description of the Drawings 
Figure 1 is a block diagram illustrating the 

configuration of the magnetic card reader of this invention; 
15 a"4 

20 

Fiqure 2 is a block diagram illustrating the 
···· ·-conf iquration of an existing magnetic card reader. 

Detail Description of the Invention 
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 maqnetic 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 tha output sta9e of motor control circuit 11 
through lines 12 and 13. Signals for forward and reverse 

.. -.-rotation are applied to the motor control circuit 11 throuqh 
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. 

35 

Further, pulse qenerator 17 generates clock pulses for 
writing information on a card at a rate which is independent 
or 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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... ·········- .. frequency of pulse qeneration 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 maqnetic head 

control ci~cuit. ' 

5 .......... The frequency at which pulse qenerator 17 qenerates 
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 maqnetic 

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 qenerator 17 generates clock pulses for writinq 

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. 
previous 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 

35 
.. 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 

THIS SHEET HAS BEEN 
REPLACED 



...... _____ ....,_ . .:::,... --
,- ~: ... 

•._ 

5 

.............. 

5 

and scope of the invention. Accordinqly, the invention is 
-not limited by the foreqoinq descript~on, but is only limited 
by the scope df the appended claims. 
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i. A magnetic card reader/writer comprisinq: 

a reversible motor for conveyinq a maqnetic 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 writinq 

........... _ ..... information on said card, said generating means qeneratinq 

clock pulses at a selectable frequency independent of the 

rotation speed of said motor to thereby set a desired 

recordinq 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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