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reader for

TITLE OF THE INVENTION
Card Reader Having Locking Mechanism
BACRGROUND OF THE INVENTION
Field of the Invention
5 The present invention relates to a carxd reader, and
more specifically, te a card reader to which a card is
manually inserted and'extracted, having a card locking
mechanism.
Description of the Background Art _
10 A composite type card reader to which IC cards and
magnetic cards are both used has been knowm.
Generally, the composite card reader of this tyﬁe has
a slider in it, which slider moves forward and rearward in
relation to the insertion/extraction of the card. By the
15 sliding operatibn of this aslider, an IC contact bush in
the reader is-brought into contact wiﬁh the IC contact
point of the card, and a magnetic head is brought into
contact with the magnetic stxipe, so as to process data.
As to the insertion/extraction of the card, when a
‘20  customer manually inserts the card with the rear end
portion of the.card held by his hand for card transactilon,
a locking mechanism operates and locks the card. Wwhen tﬁa
data processing is finished, a lock releasing mechanism

operates to release the lock of the carxd.
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magnet+c and JC type cards. Description of the Background Art A conposite
type card reader to which I C cards”and magnetic cards are both used has
been known. GCenerally, the conposite card reader of this type has

However, sometimes the card happens to be erronecusly
extracted by a customer during proceasing of the data on
the card, since the card locking mechanism with imperfect.
Sometimes the caxd can nat be ‘extracted as the automatic

5 locking cannot be released as the friction resistance in
the sngaging porﬁlon of the card reader i1s increased as
the customer keeps holding the rear end of the card. .

The reading frop a magnetic card by a magnetic head
can be carried out wifh smaller errors when'reading is

10 carxried out during the extracting operation, due to the
operational characteristics. Therefore, after the card is
insezrted, it is necsssary to instruct extraction of the
card to the customer, to carry out reading during
extraction.

15 . However, in the above mentioned system in which the
inserted card is once automatically locked no matter
whether it is an IC card or not, when a magnetic card is
‘inserted, the locking must be released bhefore extracﬁion.
Therefore, there is a loas of time generated by the

20 locking and the lock releasing operation which prevents
smooth and speedy.processing of the card.

A lock releasing structure in which the card is
pushed outward with force by a spring pressure in the
reader when the lock is released, cannot be applied to a

25 card reader in which the data is processed by the magnetic
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a slider ot carriage in it, which noves forward and rear- ward in relation
to the insertion/extraction of the card. By the sliding operation of this
slider, an I C contact bush in the reader is brought into contact with the

I C contact point of the card, and a magnetic head is brought into

head during extraction of the card. A lock releasing
mechanism preventing- leaping out of the card may be
employed. However, when the extracting operation df the
card is delayed, the caxrd is locked again and cannot be
5 extracted. In view of the foregoing, an open state may ba
maintained or locked by keeping ON a lock releasing |
gsolenoid for a long period of time. However, in that
case, the solenoid is damaged by heat. In addition, the
magnetic head for raéding or writing information from and
10 to the card by scanning the magnetic track of the magnetic
card inserted into the card rsader must be adapted to
respond to a deformation of the magnetic card, if any, so
as to accurately scan the magnetic track.
SUMMARY QF THE INVENTION
15 An cbject of the present invention is to provide a
card rsa&er capable of surely locking a card during card
transaction and capable. of smooth lock rsleasing'operation
even 1f an external force is applied as the card is
pulled. |
20 Another object of the present invention is to provide
a card reader capable of surely and stably carrying out
extraction of a card by maintaining-a lock released state
when card is extracted.
A further object of the present invention is to

25 provide a composite type card reader which determines
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contact with the magnetic stripe, so as to process data. As to the
L nsertion/extraction of the card, when a custoner manually inserts the card
with the rear end por- tion of the card held by his hand for card

transacti on,
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a | ocki ng mechani sm operates and | ocks the card. Wen

whether the card is a magnetic card or not in card
transaction and does not lock the card as it is determined
to be a magnetic caxd. .

A 8till further object of the present invention is to
provide a magnetic head supporting apparatus supportihg
the magnetic head such that the head can move in responael
to concaves and convexes of the card surface.

In a card reader of the present invention, closing
driving means operatéé to clcse a.shutter lever in
response to a card inserting operation, and the inserted
card is locked. The data on the card are précaésed in
this state. After the data ars processed, the shutter
lever is opened by opening driving means, permitting
extraction of the card. During the series of opéning and
closing operation of the shutter lever, a roller provided
in a link méchanism engaging a closing lever and an
opening lever facilitates smooth contact, so that stable
opening and closing operation is realized.

Consequently, during the opening and closing
operation of the shutter lever, smooth engaging can be
provided by the rolling of the réller, avoliding the
friction'resistance. Therefors, the driving power of the
opening and closing driving means for the engaging and
disengaging operation can be set smaller, and accordingly,

the apparatus can be made compact and the cost thersof can

e
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the data-psocessing is finished, a |lock releasing necha- nismoperates to
rel ease the lock of the card. However, sonetimes it happens that the card
is er- roneously extracted by a cust omer during processing of the data on
sthe card, since the card | ocki ng mechani sm

be reduced. Even if an exﬁernal force to extract the card
is applied, for ex#mplé by a customer holding the rear end
of the card during procesasing of the data on the card,.the
friction resistance at the engaging portions is not
5 dincreased by virtue of the smooth engaging operation of
the roller, so.that there is no trouble in the lack
releasing operation. Therefors, the extraction of the.
card can be carried out stably regardless of the
presence/absence of aﬁ external force appliéd to the cazd.
10 In another aspect of the present invention, a lock
released state is maintained after the lock is released.
In a further aspect of the present invention, a slider
moves Iorward in response to an insertion of a card into
an inlet, and a shutter lever is closed by a position
15 ragulatipn releasing éperation of a shutter linked lever
related to the forward movement. Thus, the inserted card
is locked. 'IC data processing, for example, is carried
out in this locked state. After the IC data are
processed, the shutter lever is opened by the driving
20 means to permit extraction of the card, and by the related
movement of an engaging member, the shutter linked lever
' is operated to realize open lock. Consequently, the inlet
- 18 kept at the opsn state, ensuring extraction of the

card.
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is inmperfect. Sometines the card can not be extracted as the automatic
| ocking cannot be released as the fric- tion resistance in the engaging
portion of the card reader is increased as the custonmer keeps hol ding the

rear end of the card.

Consequently, when the card is extracted, the shutter
lever is kept open, permitting extraction of the card.
Therefore, even if the extfacting operation of the card is
delayed, the shutter lever is not locked again, ensuring

5 extraction of the card.

In a composite type card reader in accordance with:

the present invention, detection of magnetism is8 carried

out on an insexrted card by a magnetic head 80 as to

detarmine whether ﬁhé'inserted card is an IC caxd or a
.10 magnetic card. When it ia-an IC card, the card is locked.
If it is a magnetic card, the card is not locked.
Thaerefore, when the card is a magnetic card, the card
is not locked, whereby extraction of the card can be
immediatsly carried out, reducing the time of caxd
15 processing, and, as the reading opeﬁation is carried out
during e#traction, reliability in reading. can be improved.
In the magnetic head supporting apparatus of the
present invention, a point at which a projection of a
movable frame is in contact with a support base sefves as
20 a support point of swing of the movable frame.
Consequently, one point serves as the support point and
.the support point does not move even if the direction of
swing changes.
Therefore, the magnetic head can move in response to

25 the concaves and convexes of a card deformed. The
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-2- The reading froma nmagnetic card by a magnetic

10

15

20

foregoing and other objects, featurss, aspects and
advantages of the present.inQention will become more
apparent from the followiﬁé detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a composite type card
reader in accordance wifh one embodiment of the present
invention; a

Fig. 2 is a plan viaw'of the composite type caﬁd.
reader shown in Fig. 1; - -

Fig. 3 is a plan view showiné an inner structure of
the compoai;e type card reader shown in Fig. 1 in which a
card is locked:;

Fig. 4 illustrates engaging operation of “the
composité type card readér sﬁown in Fig. 1 when the card
lock is leased;

Fig. 5 is a side view of main portiens of the
composite type card reader shown in Fig. 1 in a card
locked stats;

Figs. 6A and 6B are flow charts illustrating an
operation of an example of the composite type card reader

in accordance with one embodiment of the present

invention:
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head can be carried out with smaller errors when reading is carried out
during the extracting operation, due to the operational characteristics.
Therefore, after the card is inserted, it is necessary to instruct -
extraction of the card to the custoner, to carry out reading during
extracti on.

Fig. 7 is a schematic block diagram showing electric
circuits of the composite type card reader in accordance
with one embodiment of thé'present inventidn;

Figs. 8A and 8B are timing charts of the alectrié

5 c¢ircuits shown in Fig. 7;

Fig. 9 is a perspective view showing a magnetic head
supporting portion applied to the composite type carxd
reader of one embodimanﬁ of the present invention;

Fig. 10 is a cross sectional view of the supporting

10 Pportion taken along the line X-X of Fig. §;

Fig. 11 is an eni#rgea view of a main portion of a.
movable frame shown in Fig. 9;

| Fig. 12 is an enlarged view of a supporting point
portion of the movable frame shown in Fig. 9;

15 Fig. 13 is a plan view showing a standby state of a
composité type card reader in accordance with another
embodiment of the present invention;

Fig. 14 is a cross sectional view thereof:

Fig., 15 is a plan view of the composite type card

.20 reader shown in Fig. 13 in a card locked state; and

Fig. 16 is a plan view of the composite type card
readexr shown in Fig. 13 in a card lock released state.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

" In the embodimenﬁs, a2 compogsite card reader can

25 handle IC cards, magnetic cards and cards having both
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However, im the above nmentioned systemin which the inserted card is once
automatically locked no matter whether it is an IC card or not, when a
magnetic card is inserted, the |ocking nmust be rel eased before extraction.

Therefore, there is a loss of tinme generated by the | ocking

functions of these cards. Ons of such cards-ia manually
inserted into the composite card reader and the
transaction data on the card are processed therein,

Referring to Pigs. 1 and 2, the above mentioned

§ composite card reader 11 has a card inlet 13 on a front
surface through which a card 12 is inserted. A slider 19
sliding forward and rearward (directions shown by the
arrows A and B) in response to inserting/extracting of the
card 12 is provided in a card path 18 which-is surrounded.

10 by an upper plate 14, a lower plate 15, a left plate 16
and a right plate 17 defining the card inlet.

The above mentioned slider 19 has both sides aiially'
supported by slide axes 20a and 20b to be slidable in the
direction of insertion/extraction of the card 12.

15 Normally, the slider 19 is positioned on the side of the
card inlet 13 by means of a spring 21 (hérainafter this
state is called a standby state).

'A.card receiving member 22 is provided projectad to
the card path 18 on an end portion on the B side of the

20 8lider 19. When a front edge of the card 12 inserted
through the card inlet 13 meets with the card receiving
member 22, the slider 19 slides to a position of a slider
stopper surface 23 in the direction of the arrow B against

the biasing force of the spring 21.
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and the | ock rel easing operation which prevents snooth and speedy _
processing of the card. A lock releasing structure in which the card is
pushed outward with force by a spring pressure in the reader when the | ock
is rel eased, cannot be applied to a

When the slider 19 moves forward to the stopper
position, then a plurality.of contact brushes 25 of a tilt
lever 24 attached to the slider 19 are brought into
contact with a plurality of IC contact points on the IC
card. The IC data is processed in this state.

A magnetic stripe of a magnetic card inserted to the
caxd path 18 is brought into contact with a magnetic hgad
26 arranged on an-ené portion on the A side of the card
path 18, Conaequentlf,'magnetic data are péocessed.

10 An arc concave 27 is formed on the inlet 13 so as to

| accept fingers at the time of manual insertion/extraction,
and & shutter lsver 28 for permitting and forbidding

- insertion and extraction of the card 12 to the card inlet

13 is arranged on the card inlet 13.

15 Whep tha data of the IC card ars being processed, the
shutter lever 28 is moved downward (card locked statas), so
as tp prevent unexpectad extraction of the IC card. When
the data processing is completed, the lever is moved
upward (locked released state), o as to permit extraction
20 of the IC card. The opening/closing operations of the
shutter lever 28 are carried ocut in relation té the ON<OFF
cperation of a lock releasing solenoid 31 through a
linking mechanism 29 and a shutter opening lever 30, and
to the ON<OFF operation of a locking solenoid 33 through

55 the linking mechanism 29 and a shutter closing lever 32.
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card readet in which the data is processed by the mag- netic head during
extraction of the card. A |lock rel easing nechani sm preventing | eapi ng out
of the card nay be enpl oyed. However, when the extracting operation of the
card is delayed, the card is | ocked again and cannot

The shutter lever 25 has a shutter plece 34 bent
downwaxrd on a tip end portion of the lever. The lever 28
is axially suppcrtad at the lowg: end portion on the B
side by a support pin 35 horizontally positioned in the
5 directions shown by the arrows C and D of the upper
surface of the upper plate 14. The upper end portion on
the B side of the lever 28 is coupled to a first link
piece 36 of the linking mechanism. The shutter lever 28
- is turned about the ;upport pin 35 by moving forward and
10 iearward the first iink piece 36. Consequently, the
shutter piece 34 is moved upward and downward. When the
shutter piece 34 is moved upward, it opens the card inlet
13. When it is moved downward, it closes the card inlet
13. | |
is The above described link 29 is consisted of a first
link pie&e 36 and a second link piece 37 continucusly and
pivotally attached theresto. An end portion on the A side
of the first link piece 36 is pivotally attached to the
above described shutter lever 28 and an end portion on the
20 B side is pivotally attached to one end of the rhomboid
second link piece 37 arranged approximately orthogonal to
the link piece 36. 2An engaging roller 38 is pivotally
attached to the other end of the link piece 37. The
second link pisce 37 is axially supported by a support pin

25 39 at the central portion thersof sc as to be freely
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be extractied. In view of the foregoing, an open state may be mai ntai ned or
I'ocked by keeping ON a | ock releasing solenoid for a long period of tine.
However, in that case, the solenoid is damaged by heat. EP-A-O 167 356

di scloses a reader/witer for an IC

rotatable on the uppér plate 14. By turning the second
1link piece 37 with the support pin 39, the shutter piecs
34 of the shutter lever 28 moves upward and downward
through the first link plece 36, When the slider 19 is in
5 the standby state, the shut ter lever 28 1s at an elevated
position by the function of a biased spring forcing the
shutter léver upward, so that the insertion of the caid is
permitted. .
The above described shutter opening le%er 30 is
10 arranged longitudinally along the directions of insertion
and extraction of the card (directions shown by the arrows
A and B), as shown in Fig. 3. The engaging roller 38 of
the above mentioned second link piecs 37 is freely engaged
with and detached from an L-shaped engaging portion 41
15 formed on the chip end portion of the lever. The lever
has its end portion on the B side orthogonally and
pivotally attached to a rod 42 of a lock releasing
solenoid 31 and its intermediate portion axially supported -
i | by a support pin 43; so0 that it can be tilted with the
20 support pin 43.
| When the lock relesasing sclenocid 31 is turned on in
the card locked state, then the rod 42 moves in the
direction of the arrow C. Accordingly, the shutter
opening lever 30 is tilted, and the engaging roller 38 is

25 disengaged from the L-shaped engaging portion 41 as shown
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card extermnal nenory conprising a carriage longitudi- nally novable in a
housing which is normally held in a waiting position in which the carriage
is held by spring neans and is noved to an operating position by manu- ally
i nserting the card engagi ng therewi th agai nst the

in Fig. 4. By the function of the biased spring 40, the
second link piece 37 is inclined such that the engaging
roller 38 is positioned nearer to the A side than the
support pin 39, and the link mechaniam 29 is reset to the

g initial position. Consequently, the shuttezr lévar 28 is
moved upward, permitting extraction of ghe card.

The shuttarx closiné lever 32 is arranged
longitudinally in the same direction on the upper surface

= of the above mentioned shutter opening lever 30. The
10 _engagéng roller 38 of the above mentioned se?pnd link
piece 37 1is freely engaged with and detached f£rom an
L;shaped engaging portion 44 formed on the tip end portion
.cf the lever._ A piece 45 for engagement projected
downward on an end portion on the B side of the lever 32
15 18 connected to a locking solenoid 33 through a lock lever
46 axialiy supported by a suppoxrt pin 49.

In the lock releﬁsed_state, when the lock sclenoid 33
is turned on, then the lock lever 45 and the shutter '
closing lever 32 are inclined correspondingly, and the

20 engaging portion 44 moves from the position shown by the
solid line to a position shown by the two dotted line
shown in Fig. 3. Consequently, the second link piscs 37
is pressed by the engaging portion 44 and rotated
counterclockwise. When the second link piece 37 rotates

25 Dby & prescribed angle, then the engaging roller 38 is

-
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spring foree. A block nenber having contact pins snugly enbraced by the
carriage and is adapted to nove verti-

disengaged from the engaging portion 44 as shown in Fig.
3, and it is brought into contact with the engaging
portion 41 which is positioned nearer to the A side than
the engaging portion 44 at fhis time. Consequently, the

x shutter lever 28 is moved downward, locking the inserted
card as shown in Fig. 5, thereby preventing extraction of
the card. A sprin§ 3la is provided on the lock réleasing
solencid 31 for rsturning the lever 30 to a state before
the tilting, when the solencid is not on. A similar

10 8pring 33a is also provided on the locking solenoid 33. A
lever slide pin 48 fixed on the lever 30 is adapted to be
engaged with a lever slide hole 47 provided on the laver
32, so that the relative positions of the levers 30 and 32
are raéulated and the levers ars operated appraximataly

15 parallel to sach other.

By the above describsd structure, the engaging roller -

38 is switched being in contact with inner surfaces of the
L-ghaped engaging portions 41 and 44 of the levers 30 and
32. The sﬁutter lever 28 i§ opened and closed smooth by

20 the rolling of the engaging roller 38.

The left side plate 16 is used for detacting

insertion of the card as well for defining the card path
18, Nemely, the left plate 16 functlons as a card
insertion detectidn plate. The card insertion detection

25 Pplate 16 1s pulled to the body frame side (in the
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-3- cally relative to the carriage to said operating position by sliding up
an inclined floor so as to establish electrical connection with card
contact points. The IC card is held by angularly novabl e shutter neans

actuated by a link

direction of the arrow D) by means ofltwo coil springs 52a

and 52b suspended between the plate 16 and the upper plats

14 of the body frame, so. that the lateral width of the

card path 18 is made little narrower than the width of the
5 card.,

Therefére, when the carg is inserted, the card 12.
moves the card insertion detecting plate 16 against the:
coil springs. A detecting switch SW1 having a contact is
provided as shown in Fig. 2 so as to detect the start of

10 ¢ard insertion by this movement.

A detacting lever 50 is provided which is pressed and
turned by the card 12 when the slider 19 is slid to a card
insertion Eompleted position. The lever 50 has a support
point 53 and normally it is biased to a awitch SW2 having

15 & contact by the force of a coil spring 54 which is
compressed and intarpose batween the lever and the body
freme.

The lever 50 is turned by the insertion of the card
12, and it is moved away from the switch SW2. This switch

20 SW2 detects a completion of card insertion. _

A switch SW3 is a shutter lock detecting switch which
detects the locked state of the shutter lever 28 in
correspondencs with the movement of a projecting piece 51

which is a portion of the second link piece 37 moving in-
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mechani smto be noved by said carriage. Said shutter neans are retracted by
di sengagi ng said 1ink mecha- nismfromlatching means and concurrently the
carriage is returned to the initial position to eject the card out of the
housi ng. However, this opening and cl osi ng nmecha-

10

15

20

25

OM 19070 EP Patentanwilte Kahler & Kick 13. Oktober.1989

relation to the opening/closing operation of the shutter
lever 28. |

The processing opera;;on of the composite card reader
structured as described above will be described in the
following.

Normally, the card inlet 13 is at the open state
permitting insertion of the card, with the shutter lever
28 kept at an elevated stata. When a customer inserts'the_
card 12 into the card inlet 13 in this ~open state, the
card insertion detect;ng switch SW1 detects the card.
Then, when the card 1s pushed inward, the front end of the
card 12 is brought into contact with the card receiving
member 22 of the slider 19 projecting in the card path 18,
so that the slider 19 is moved forward against the force
of the sprihg 21. When the customer pushes the card until
the card'lz reaches the slider stopper aurfacs 23 which is
the card processing position, then the completion of card
insertion 1s detscted by the card insertion completion
detecting switch SW2. Accoxrdingly, the locking solenoid
33 is turned on. The rear end surface of the inserted
card 12 is engaged with the shutter lever 28 and.the card
is locked.

When this locked state is detected by the shutter
lbck detection switch SW3, then the contact brushes 25 are

brought into contact with the IC contact points on the IC
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nismikncluding a shutterclosing | everanda shutteropen- ing | ever does not
all ow snooth operation. Furthernore. - DE-U- 68 05 789 di scl oses a shutter
openi ng/ cl osi ng nechani smwherein a rotatable roller forns part of the
mechani sm However, this roller acts
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card, S0 as to carry ocut reading and writing of the card
data.

When the data proceséing of the IC card is completed,
then the lock releasing solenoid 31 is turned on.
Consequently, the card inlet 13 is opened, permitting
extraction of the card. When the extraction of the card
is detected by the card insertion détecting'gwitch SW1,
the transaction of the IC card is completed.

Now, when the card is a magnetic card, ‘then the data
on the magnetic stripe are rsad by a magnetic head 26
during extraction of the.magnetic card, after the card
insertion completion detecting switch SW2 detects that the
card reached the insertion completioh pogition. In that
case, the card is extracted with the rear end of the card
held by fingers, sc that the card can be extracted in a
stable ménner, enabling highly reliable processing of
magnetic¢ data.- |

During opening/ciosing of the shutter lever 28 for
the insertion and extraction of the card 12, the engaging
roller 38 is switched being rolling and in contact with
the L-shaped engaging portions 41 and 44 of the shutter
opening lever 30 and the shutter closing lever 32.
Therefore, the shutter lever 28 dpens and closes smooth.

 Even if an external force to extract the card is
applied, for example by a custoﬁér keeping hold of the

__*_______________—;_
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directly on a novable shutter having a slit for inserting a card. SUMVARY
OF THE | NVENTI ON An obj ect of the present invention is to provide a snooth
and stabl e opening and cl osi ng nechani sm for
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rear end of the card 12 during procéssing of the card
data, the engaging rollsr 38 is smooth rolling and'
engaging to prevent direcf'influence of the external force
to the inner eﬁgaging portions and to properly.avcid
increase of friction resistance on the portions.
Consequently, the extraction of the card can be always
carried out stably without generating any trouble in
raleasing the lock of the card.

As described above, smooth engaging operation can be
provided by the rolling of the engaging roller avoiding
friction resistance dﬁring opening/¢losing of the shutter
lever. Therefore, the driving force of the lock relsasing
golenoid and the lock solenoid for engaging and
disengaging operation can be set smaller, thersby reducing
the size of the apparatus and réducing the cost thereof.

A cbntrolling portion for controlling the above
described card reader to'carry out card lock only when an
IC card is inserted and to enable extraction of the card
directly after the insexrtion.when a magnetic card is
inserted may be provided to the above described card
reader.

A card reader having such a control portion will be
degcribed in the following. The operation of such card
reader will be described at first referring to the flow

charts of Figs. 6A and 6B.
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the card reader. The object is solved by the features described in claim 1.
Particul ar enbodi nents of the invention are set out in the dependent clains
2 to 5. According to the invention, during the series of open-

When a card is inserted, the detecting switch SWl |
detects the insertion based on the movement of the card
insertion detection plate 16, and at the same time, the
magnetic head 26 detects the magnetic stripe. At the time

5 of completion of insertion, whether or not the inserted
card has a magnetic stripe, namely, whether the card is a
magnetic card or an IC card is determined (steps nl, n2,
n3, n4). t

When it is a magnetic card, the lock solenoid 33 is

10 not operated, and-a CPUl, which will bs described -later,
immediately instructs extraction of the card by usin§ a
display 2. The magnetic head 26 reads the card
informatibn during extraction of the card (steps n3, n6).

When it is determined in the step n4 that the card is

15 an IC card, then the locked solenocid 33 is operated for
locking the card. The lock state is detacted by thse
shutter lock detscting switch SW3, and the reading and
writing of the IC card are carried out (steps n7, n8, n9).

Thereafter, the card locked state is released by a

20 Yreleasing solencid 31 and the extraction of the card is
instructed by display (steps nl0, nll, nl2).

When the extraction of the card ié completed, the
detecting switch SW1 is turned off and thexprocess is
completed (step nl3), no matter whether it is the IC card

2§ Or the magnetic card.

-
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ing and cl esing operations of the shutter lever, a roller provided in a

| i nk mechani sm engagi ng a closing | ever and an opening |lever facilitates
snooth contact, so that stable opening and cl osing operation is realized.
Consequently, during the opening and cl osi ng oper-

Fig. 7 1s an electric circuit of the main portion of
the present invention. The switches SW1, SW2 and SW3 are
connected to the CPUL throﬁgh a PIO (interface) 3, and a
driving circuit 4 for the locking and releasing solenoids

5 33 and 31 is also connected to be controlled by the CPUL,
| The magnetic head 26 is connected to the CPUl through
an amplifier 5, an FM decoder § and an SIO (interface) 7,
and an IC contact portion 25 is connected to the CPUL
through PI0 3. h
{ 10 The CPUL drivea.theidisplay 2 through the PIO 8, and
"a mamciy 9 stores necessary data.

Flg. 82 is a timing chart of the circuit shown in
Fig. 7 when a magnetic card is used.

When the insertion of the card is detected by the

15 8witch SW1, then the magnetic head 26 carries out
| datactioﬁ of magnetism from the magnatic stripe. The
magnetic detection signal is applied to the CPUl. When
the insertion of the cara is completsd, the CPUl prevents
( operation of the locking solehoid 33 based on the
29 detection of the magnetism, and it immediately instzucts
extraction of the card by using the display 2.

While the customer extracts the card, the magnetic
head 26 reads and writes magnetic data.

When an IC caxd ié used, magnetism 1s not detected by

25 the magnetic head 26 as shown in the timing chart of Fig.

__——’/’—’..
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ation-of the shutter |ever, snooth engagi ng can be pro- vided by the
rolling of the roller, av0|d|ng the friction re-

10

15

20

8B. Therefore, when the insertion of the card is started
and completed, the CPUl operatss the lock solenoid 33 to
lock the card, and raading.and writing of the IC card are
carried out while it is locked. Thereafter, the lock
releasing operation is carried out and the extraction of
the card is inatructed by displ&y;

As described above, when a card is inserted, magnétic
detection ls carried out, and when the magnetic stripe is
not detected, it is determined that an IC card is
inserted, so that the card is locked. When megnetic
atripe 1ls detected, then the card is not locked.
Therefore, when the IC card is inserted, reading and
writing can be carried out preventing unexpected
extraction. When a magnetic card is used, extraction is
instructed simultaneously with the completion of
insertioh, enabling speedy reading and writing.

In addition, reading and kriting of the magnetic card
is carried out during the extracting operation in which
there are smaller number of serrors, so that the
reliability in reading is high.

The contzolling means for preventing locking of a
magnetic card as described above can be applied not only
to the card reader shown in Figs. 1 to 5 but also to any

card readers having locking mechanism.

[ —
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-4- srstance. Therefore, the drivi'ng power of the opening and cl osing
driving neans for the engagi ng and di sengagi ng operation can be set
smal l er, and accordingly, the appa- ratus can be nade conpact and the cost
t hereof can be '

A mechanism for supporting the magnetic head 26 will
be described in the following. . Ae shown in Pigs. 9 and
10, the magnetic head 26 is provided on a tip end of a
movable frame 62. The movable frame is attached to

5 support bases 65 and 66 by threading two screwlike support
pins 63 and 64 penetrating the movable frame 62. 1In this
mounted state, the movable frame 62 1s swingable.

A spring member 68 is pressed by a vis 67 scrswed to
the support base 66 through the movable frame 62, aﬁ the

v 10 movable frame 62 is resiliently pressed onto the support
base 66 by means of the spring member. The upper surface
66a of the support base 66 is slightly tapered, and the
.movable frame 62 pressed thereto ié inclined downward to
the side of the magnetic head 26. "

15 A downward projection 69 such as shown in Figs. 11
and 12 is formed by pressing or the like at the rear end
portion of the movable frame 62. The movable frame 62
swings with the contact portion of the projection 69 and
the surface 65a of the support base 65.

20 In the above described structure, the sﬁpport.point
of swing of the movable frame 62 is a contact point or a
point of linear contact between the downward projection 69
and the surface 65a of the support base, so that the
support point does not move even if the direction of swing

25 ©f the movable frame 62 is changed. Therefore, the
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reduced. Even if an external force to extract the card is applied, for
exanpl e by a custonmer holding the rear end of the card during processing of
the data on the card, the friction resi.stance at the engaging portions is

not

10

15

20

25

in- creased by virtue of the snpooth engagi ng operation of

magnetic head 26 can réspond to the magnetic card in
smoother manner. The above described mechanism for

supporting the magnetic head can be applied not only to

- the composite card reader but also to any magnetic

reading/writing apparatus having a contact type magnetic
head.

A mechanism for maintaining the lock released state
after the card lock is released will be described in the
following. In Figs.‘13 to 16, the same portions as shown
in Figs. 1 and 2 are denoted by the séme reference
characters. Portions other than the card locking

mechanism, the lock releasing mechanism and the lock

.relsased state maintaining mechanism are the same as those

shown in Figs. 1 and 2, so that the description is not
repeated.
Reférring to Figs. 13 and 14, the shutter lever 28

haa a shutter piece 34 bending downward on the chip end of

the lever. The lever 28 is axially supported at the lower

end portion on the B side by a pin 35 positioned
horizontally in the directions shown by the arrows c and D
on the upper surface of the upper plate 14. The upper end
portion on the B side of the lever 28 is coupled to the
first link piece 84 of a linking mechanism 79. The '
shutter lever 28 is turned with the éi; 35, as the first

link piece 84 is moved forward and rearward (directions
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the roller; so that there is no trouble in the |ock rel easing operation.
Therefore, the extraction of the card can be carried out stably regardl ess
of the presence/ absence of an external force applied to the card. The
foregoi ng and ot her objects, features, aspects

shown by the arrows A and B). Consequently, the shutter
piece 34 is moved upward and downward. When it is moved
upward, the shuttsr plece 34 opens the card inlet 13.
When it is moved downward, it closes the card inlet 13.

5 The above mentioned link mechanism 79 is consisted of
continuously and pivotally attached first to third lihk
piabes 84 to 86. More specifically, a front portion of
the first link piece 84 is éivotally attached to the above

. mentioned shutter lever 28 and the rear portion thersof is

10 Pivotally attached to one end of the L-shaped second link
piece 85, The other end of the second link piece 85 is
pivotally attached to one end of the third link piecs 86.
The other end of the third link piece iz pivotally
attached to a shutter linked lever 80 which will be

15 described later. The central portion of the L-shaped
second link plece 85 is'rotatably and axially supported on
the upper plate i4 by means of a suppoft pin 87. When the
second link 85 is turned with the asupport pin 87 serving
as the support point, the first link piece 84 is moved in

20 response, and the shuttexr piece 34 of the shutter lever 28
is moved upward and downwaxrd.

A first position requlating piece 80a is provided
projecting from ah inner surfacs of an end portion on the
A side of the shutter linked 1ever.80. In the normal
25 standby state, when the slider 19 is at the standby
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and advantages of the present invention wll becone nore apparent fromthe
foll owi ng detailed description of the present invention when taken in .
conj unction with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF THE

DRAW NG

15

20

25

position, the position regulating piece 80a is in céntact
with the initial positi&n fegulatiqg piece 1Sa of the
slider 19, requlating the shutter linked lever 80 at the
initial position. when the slider 19 is moved forward,
thé-position requlating pisecs 80a and the initial position
regqulating piece 1%a ars moved apart from each other to
release Fhe'regulation of the position.

Normally, when the slider 19 is at the standby

-positlion, the position regulating lever 91 is bheing pulled

to the side of the standby position (the direction shown
by the arrow A) by means of the coil spring 92.
The coil spring 92 is pressed by the slider 19 when

it is8 moved in the direction of the arrow B and biased to

* the side of the second position fegulating pilece 80k. In

this biased state, the second position regulating piece
80b and the position regulating lever 91 are in disengaged
state. When tha‘card data‘préﬁessing is completed and the
golenaid 31 is turned on to incline the shutter linked
lever 80 to the open direction, the position ragulating
lever 91 is engéged with the second position regulating
piece 80b in response to the movement of the lever 80 as
sﬂgwn in Fig. 15. Consequently, the open state is locked.
In this open lock stats, at the start of the movement
of the slider 19 in the direction of the arrow A, the
initial position ragulatihg piece 19a of the slider 13
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Fig. 1 is.a perspective view of a conposite type card reader in accordance
with one enbodi nent of the present invention; Fig. 2 is a plan view of the
conposite type card reader shown in Fig. 1;

meets with the first position regulating piece 80a of the
" shutter linked lever 80, with the open lock state of the
position regulating lever'§1 maintained., Therefore, the
open lock state is maintained. Thereaftef, as the slider
5 19 ia moved in the direction of the arrow A, the open lock
state on the side of the position regulating lever 91 is
released.
In such a composité caxrd reader 1l as described
above, the first position regulating piece 80a is engaged
10 with the initial pesition regulating piece 192 as shown in
Fig. 13, and the shutter linked lever éo is regulatéd to
the initiél standby position in parallel to the direction
of insertion/extraction of the card. Consequently, the
shutter pisce 34 of the shutter lever is moved upward, and
15 the card inlet 13 is kept at the open lock state.
When the customer inserts the caxd 12 into the card
inlet 13 in this stats, the front end of the card 12
reaches the card receiving member 22 projecting to the
{7 card path 18 of the slider 19. The slidér 19 is mﬁved
20 férward (direction shown by the arrow B) égainst the
biasing force of the spring 21, and it is pushed inward
until it reaches the slider stopper surface 23
corresponding to ;hé card processing position.
At this time, as shown in Fig. 15, the initial

25 position regulating piece 19a of the slider is moved apart

This Sheet Has Been Replaced

AT

OM 19070 EP Patentanwiilte Kahler & Kick 13. Oktober 1989

= e



Fig. .3 is.a plan view showing an inner structure of the conposite type card
reader shown in Fig. 1 in which a card is |ocked; Fig. 4 illustrates
engagi ng operation of the conpos- ite type card reader shown in Fig. 1 when

the card

15

20

25

from the first position regulating piece 80a in resépnse
to the forward movement of the slider 19, so that the
position requlation of the: shutter lihked lever 80 is
released, the shutter lever 28 is moved downward by the
weight of itself through the shuttsr linked lever 80 and
the link mechanism 79, and the rear snd of the inserted
card 12 is locked by the shutter piece 34, Reading and
writing of ﬁhe card data are carried out in this locked
state. ..

When reading and writing from and to the card 12 are
completed, the solenocid 31 is temporarily turned on. 1In
response to the turning on, the shutter piece 34 of the
shutter lever-és is moved upward through the shuttsr
linked lever 80 and the link mechanism 79. When the
solenoid 31 is turned on, the sacond poéition regulating
piecas 80b is engagsd with the'positioﬁ regulating lever -
91, and the shutter linked lever 80 is regulated to the
initial position.as shown ;n Fig. 156, Consequently, the
card inlet 13 is cpen locked, psrmitting extraction of the
card. When the card is extracted, the magnetic head is
brought into contact with the magnetic head 26 so as to
carry out processing of the magnetic data.

When the card 12 is extracted, the slider 18 is
returned to the original standby position by the function

of the spring 21. On this occasion, when the initial
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|l ock is leased: Fig. 5is a side view of main portions of the conposite

position regu;ating pisce 18a of the slider and the first
position regulating piece 80a are brought into contact
with each other to realizé:open lock as shown in Fig. 13,
then the engagement of the second position requlating

5§ plece 80b and the position regulating lever 91 is released
from that time on, while the shutter linked lever 80 is
regulated at the position as it is. Conseguently, the-
shutter lever 28 is maintained at the elevatad state, and
the open lock state is maintained. In this manner, the

10 ©¢ard inlet 13 is maintained in an open state, ready for
the next insertion of the card.

As deséribad above, when the card is extracted, the
shutter laver is open locked by the cpen locking operation

- 0f the shutter lever, and thereforas, even if the
15 extraction of the card is delayed, the shutter lever is
not locked again, so the card can be surely extracted.

The relecase operatioﬁ of the card lock by the shutter
lever is carried out by temporarily turning on the
solenoid when the lock 1s released. However, in the OFF

20 S8tate thereafter, the lock rslease state is maintained
étably by the open lack structure.

Although the present invention has been described and
illustrated in detail, it is clearly understood that the
game is by way of illuétration and example only and is not

25 to be taken by way of limitaﬁion, the spirit and scope of

This Sheet Has Been Rep - 28

T

OM 19070 EP Patentanwiilte Kahler & Kick 13. Oktober 1989




-5- tiype card reader showmn in Fig. 1 in a card | ocked state: Figs. 6A and
68 are flow charts illustrating an oper- ation of an exanple of the
conposite type card :

the present invention being limited only by the terms of

the appended claims.

-
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reader in 1.t h one enbodi nent of the present invention;, Fig. 7
Is a sche@mﬂ %mu j?ufim showi ng electric circuits of the conposite
type card _ A ance with one enbodi nent of the present

i nventi on:

WHAT IS CLAIMED IS:

1. A card reader, coﬁérisingz

a housing (14, 15, 16 and 17) having an inlet (13)
through which a card (12) is insexrted, for accepting the
card (12) inserted through said inlet (13);

5 shutter means (28) which can be cpened and closed for
opening apd ¢losing said inlet (13) of said housing (14,
15, 1§ and 17); N

a link mechanism (29) having a rotatable rollexr (38)
and connected to said shutter means (28), ﬁaid link

16 machanism (29) being movable in response to the opening
and closing of said shuttexr means (28);

£first and second levers (32 and 30) operatively
engageable with said rollsr (38) of said link mechanism
(29);

15 " £irst driving means (33) operatively connectaed to
sald first lever (32) for closing said shutter means (28);
and

second driving means (31) operatively-connected to
said second lever (30) for.Opaning said shutter means

20 (28).

2. A card reader according toc claim 1, wherein
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and H gs I mng charts of the electric cir- cuits shown in
Fig. 7. , &ﬁ}iﬂ E PREFERRED EMBODI MENT I n the enbodi nent, a
conposite*cafd re s _

gsaid first and second levers (55) and (30) are
cperatad to be alternately engaged with said roller (38)
of sald link mechanism (29) by said first and second

5 driving means (33) and. (31).

3. A card readsr according to claim Hg‘fﬁither "
coamprisings:
a slider (19) provided in said housing (14, 15, 16
and 17), sliding in response to the card (12} inserted
5 through said inlet (13) of said housing; and
a contact brush (25) which can be in contact with an
IC contact point of the card for data processsing, when
said slider (19) is moved to a prescribed position.
A2or
4. A card reader accoxrding to JIEE@RB, further
comprising S
a magnetic head (26) for reading data of a magnetic

card.

—~

5. A card reader, comprising:

‘a housing (14, 15, 16 and 17) for accepting a caxd;

locking means (28) for locking the card (12)'to
prevent extraction of the card (12) accepted in said

5§ housing (14, 13, 16 and 17);
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handl.e TC cards,magnetie—cards and cards having both functions of these
cards. Or:mlmumﬂ"@ s manually inserted into the conposite card

r eader m]ﬂ m on-data on the card are processed therein.
Referring to°Fidgs. "1 &nd* 2, the above mentioned

means (25) for processing data by using the card (12)
locked by said locking means (28);
means (31, 42, 79, de for releasing the lock to
pernmit extraction of the card (12) with the data
10 Pprocessed, from saild housing (14, 15, 16 and 17); and
means (l1%a, 80a, BOb, 91) for maintaining lock
released state until the card is agéin accepted by said

housing (14, 15, 16 and 17).

.
.

6. A card reader, comprising:

a housing (14, 15, 16 and 17) having an inlet (13)
through which a card (12) is inserted, for accepting the
card (12) inserted through said inlet (13);

5 a slider (19) prbvided in said housing (14, 15, 16
and 17) movable betwsen a standby position and a poaition
apart from said standby position in response to the card
inserted/extracted through said inlet (13); |

shutter means which can be opened and closed for

10 opening and closing said inlet (13) of said housing;

a shutter linked lever (80) connected to said shutter
means {28), sald shutter linked lever (80) having its
position regulated by said slider (19) to presvent closing
of said shutter means (28) when said slider (15) is

15 positioned at saild standby position, its position released

This Sheet Has Been Replaced

[T

OM 19070 EP Patentanwilte Kahler & Kéck 13. Oktober 1989

- 32 -

A rer— e
T —————————



car has a card inlet 13 on a front surface through
Wmch ﬂ‘ ﬂu !“ﬁ ﬂj Mtted A slider 19 sliding forward and rearward
(direc arrows A and B) in response to

|nsert|ng/extract|ng of the card 12 is provided in a card path 18 which is

surrounded
from regulatidn when said slider (i9) moves from said
standby position;
means for closing said shutter means (28) in relation
to the raiease of said position regulation of said shutter
20 linked lever (80);
driving means (31) for.opening sald shutter means
(28) through said shutter linked lever (80); and
an engaging member (91) provided engageable with said
shutter linked lever {80) to prevent closing-of said
25 shutter means (28) whén said shutter means (28) is opened
by said driving means (31), said engaging member (391)
engaging with said shutter linked lever (80) until said
shutter linked lever (80) has its position regulated by
said slider (19).

7. A card reader according to claim 8§, whersin

said engaging member (91) is moved apart from said
shutter linked lever (80) when said slider (19) moves to
said standby position.

. Zor
8. A card reader according to clai?AG, further
comprising
means (24, 25) to be electrically connected to an IC
card, and
-
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by an u
17 defl

axi - aIIy*su
di rection of

10

10

a Tower plate 15. a left pI ate 16 and a right plate
g JE@ ”U t. The above nentioned slider 19 has both sides

|de axes -20a and 20b to be slidable in the

i nsertion/extraction of the card 12. Nor-

a magnetic head (26) for readihg data from a magnetic

card.

9. A composite type card reader having a card
accepﬁing portion (18), a magnetic head (28), an IC
contact portion (25) and a locking mechanism (28 and 33)
for locking a card acceptad in said card accepting portion
(18), comprising: | |

determining means (1) for determining whether or not
magnetism is detected by said magnetic head (26); and

means for prohibiting operation of said locking '
mechanism (28 and 33), in response to a determination by

said detarmining means (1)} that magnetism is detsctad.

10. A magnetic head supporting apparatus comprising:

a support base (65 and 66) having an upper surface on
which a support pin (63 and 64) is providad;

a frame (62) idly fitted on said support pin (63 and
64), having a projection (69)_which_can be in contact with
sald upper surface of said support base ({65 and 66); and

a resilient member (68) for pressing said frame (62)
to said support base (65 and 66); whereby

said frame (62) can swing about a point at which said
projection (69) is in contact with the upper surface of

sald support bass (65).

\
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mally, the slider 19 is positioned on the side of the card inlet 13 by
meahs of* a spring 21 (hereinafter this state is called a standby state).

10

15

20

25

ABSTRACT OF THE DISCLOSURE

A composite card reader (11) used for IC carxds,
magnetic cards and the like to which the card is manually
inserted and extracted is disclosed. The composite type
card reader (ll1) has a shutter lever (28) for opening and
closing a card inlet (13), a locking mechanism for locking
the card by closing the shutter lever (28), and a lock
releasing mechanizm for releasing the lock by opening the
shutter levér (28). A shutter closing laver.(sz) included
in the locking mechanism and a shutter Spening'lever (30)
included in the lock relsasing mechanism can bhe
alternately engaged with a roller (38) included in a link
mechanism (29) coupled to the shutter lever (28). In
order to maintain the lock released state by the lock
releasing mechanism, a shutter linked lever which ia
moved in relation to the shutter lsver (28) has its
position regulated by a slider (19) which slides in
response@ to the insertion of the card (12). A controlling
portion including a CPU . iz provided, which prohibits

operation of the locking mechanism when insertion of a

magnetic card is detacted by a magnetic head (26). The

magnetic head (26) is supported by a frame .. having a
projection on one end, which can swing with a contact
point betwsen the projection and & support base

being a support point of swinging.
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-6-- Acard-receiving nenber 22 is provided projected'to the card path 18 on
the 8 side of the slider 19. Wen a front edge of the

an end portion on
card 12 inserted




through the card inlet 13 neets with the card receiving nenber 22, the
slider 19 slides to a position of a slider stopper surface 23 in the
direction of the arrow B against the biasing force of the spring 21. Wen
the slider 19 noves forward to the stopper po-
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sitioh. then a plurality of contact brushes 25 of a tilt |lever 24 attached
‘to.the slider 19 are brought into contact with a plurality of IC contact
points on the IC card. The is data is processed in this state. A magnetic

stripe of a nmagnetic card inserted to the
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card path 13 is brought into contact with a magnetic head 26 arranged on an
-end portion on the A side of the card path 16. Consequently, nmagnetic data
are processed. An arc concave recess 27 is formed on the inlet 13 so as to
accept fingers at the tinme of manual insertion/extraction,

FIG.6A
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and a‘shutter lever 23 for permtting and forbidding in- sertion and
-extraction of the card 12 to the card inlet 13 is arranged on the card

inlet 13. Wien the data of the IC card are being processed, the shutter
| ever 28 is noved downward (card | ocked
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state), so as to prevent unexpected extraction of the I C card. \Wen the
data processing is conpleted, the lever is noved upward (| ocked rel eased
state), so as to permt extraction of the |IC card. The opening/cl osing
operations of the shutter lever 28 are carried out in relation to the
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ON- OFF operation of a |ock releasing solenoid 31 through a Iinking
-mechani sm 29 and a shutter opening | ever 30, and to the O\ OFF operation of

a |l ocking so- |enoid-33 through the |inking mechanism 29 and a shutter
closing | ever 32.

FIG.8A
SW1 "] CARD INSERTION I
DETECTION OF INGERTION COMPLEATION
SW2 ead
SW3 RELEASED STATE
CLOCK
DATA _ i
M e ERTION DATA READ WRITE
DISPLAY OF
EXTRACTION [DISPLAY EXTRACTION |

FIG.8B

SW1 | CARD INSERTION

DETECTION OF INSERTION COMPLEATION

SW2 L ~ T

SW3 RELEASED STATE | LOCKED STATE |
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-7- The shutter |ever 23 -has a shutter piece 34 bent -
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downward oh a tip end portion of the lever. The lever 28 is axially
‘supported at the lower end portion on the B side by a support pin 35

hori zontally positioned in the direc- tions shown by the arrows C and D of
t he upper surface of the upper plate 14. The upper end portion on the B
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side of the lever 28 is coupled to a first link piece 36 of the linking
mechani sm The shutter lever 28 is turned about the support pin 35 by
noving forward and rearward the first |link piece 36. Consequently, the
shutter piece 34 is noved upward and downward. \Wen the shutter piece
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34.is'noved upward, it opens the
.t closes the card inlet 13. The

first link piece
attached thereto.

FIG.15

36 and a second

card inlet 13. Wen it

i's moved downwar d,

above described link 29 is consisted of a
| i nk pi ece 37 continuously and pivotally
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side of the first link piece 36 is pivotally attached to the above
descri bed shutter lever 28 and an end portion of the B side is pivotally
attached to one end of the rhom boid second |ink piece 37 arranged
approximately or- thogonal to the link piece 36. An engaging roller 38 is
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pivotally attached to the other end of the link piece 37. The second |ink
piece 37 is axially supported by a sup- port pin 39 at the central portion
't hereof so as to be freely rotatable on the upper plate 14. By turning the
second |ink plece 37 wi'th the support p|n 39, the shutter pi ece

-1 -

TITLE OF THE INVENTION

Card Reader Having poqking Mechﬁnism
BACKGROUND OE THE-INVENTION.
Field of the Invention

The present invention relates t§ a card reader, and
mors specifically, to a card reader to which a card is
manually inserted and extracted, having a caxd locking
mschanism.
Description of the Background Art

A composite type card reader to which IC cards and
mégnetic cards ars both used has been known.

Genefaliy, the composite card reader of this type has
a slider in it, which slider moves forxrward and rearward in
relation to the insextion/extraction of the card. By the
sliding operatibn of this slider, an Ic contact.bush in
the rsader iz brought into-contact with the IC contact
point of the card, and a magnetic head is brought into
contact with the magnetic stxripe, so as to procéss data.

Asa to the inseftion/extraction of the card, when a
customer mannally insexrts the card kith the rear end

portion of the caxd hqld by his hand for card transaction,

a locking mechanism operates and locks the card. . Whenﬁtha
data processing is finished, a lock releasing mechanism

operates to release the lock of the card.
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34 of the shutter lever 28 noves upward and downward through the first link
‘piece 36. Wien the slider 19 is in the standby state, the shutter |lever 28
is at an el evated position by the function of a biased spring forcing the
shutter |ever upward, so that the insertion of the card is

However, sometimes the card happens to be errcnecusly
extracted by a cuatomer du;ing'processing of the data on
the card, since the card locking mechanism with imperfect.
Sometimaes the caxrd can n&t be extracted as the automatic
locking cannot be released as the friction resistance in
the engaging porﬁion of the card reader is increased as
the customer keeps holding the rear end of the card.

The reading from a magnetic card by a magnetic head
can be carried out with smaller errors when reading is
carried out during the extracting operation, due to the
opérational characteristics. Therefore, after the card is
ingertsd, it is necassary to instruct extraction of the
card to the customer, to carry out reading during
axtraction.

However, in the above mentioned systam in which the
inserted card is once automatically locked no matter
whether it is an IC card or not, when a magnetic card is
inserted, the locking must be released before extraction.
Therefore, there is a loss of time generated by the
locking and the lock releasing opsration which prevents
smooth and speedy processing of the card.

A lock releasing%%tructure in which the card is
pushed outward with force by a spring pressure in the
reader when the lock is released, cannot be applied to a

card reader in which the data.is processed by the magnetic
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head during extraction of the card. A lock réleasing
mechanism preventing leaping out ¢f the card may be
employed. However, when the extracting operation of the
card is delayed, the card is locked again and cannot be
extracted. In view of the foregoing, an open statg may be
maintained or locked by keeping ON a lock :eleaaing
solenoid for a long period of time. However, in that
case, the solenoid is damaged by heat. In addition, the
magnetic head for reading or writing information from and
to the card by scanning the magnetic track of the magnetic
card inserted into the card reader must be adapted to
respond to a deformation of the magnetic card, if any, so
as to accurately scan the magnetic track.
SUMMARY OF THE INVENTION

An object of the present invention is to provide a
card reaaer capable of surely locking a card during card
transaction and capable. of smooth lock relsasing operation
even if an external force is applied as the card is
pulled.

Another object of the present invention is to provide
a card reader capable of surely and stably carrying out
extraction of a card by maintaining a lock resleased state
when card is extracted.

A further object of the present invention is to

provide a composite type card iaader which determines N
REPLACEMENT SHEET
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The  above described shutter opening lever 30 is ar- ranged | ongitudinally
along the directions of insertion and extraction of the card. (directions
shown by time ar- rows A and B), as shown in Fig. 3. The engaging roller 38
of the above nentioned second link piece 37 is freely

- 4 -

whaether the card is a magnetic card or not in card
transéction and does not ;ock the card as it is determined
to be a magnetic caxd. |

A still further object of the present invention is to
provida a magnetlc head supporting apparatus supporting
the magnetic head such that the head can move in response
to concaves and convexes of the card surfacs.

In a card reader of the present invention, closing
driving means operates to clcse a.shutter lever in
response to a card inserting operation, and the inserted
card is locked. The data on the card are procaésed in
this state. After the data are processed, the shutter
lever is opened by opening driving means, parmitting
extraction of the card. During the series of opéning and
closing operation of the shutter lever, a roller provided
in a link mechanism engaging a closing lever and an
opening lever facilitates smooth contact, so.that stable
opening and closing operation is realized.

Consequently, during the opening and closing
operation of the shutter-levar, smooth engaging can be
provided by the rolling of the roller, avoilding the
friction resistance., Therefore, the driving power of the
opening and closing driving means for the engaging and
disengaging operation can be set smaller, and accoxdingly,

the apparatus can be made compact and the cost thereof can
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engaged with and detached from an L-shaped engagi ng portion 41 formed on
the chip end portion of the Iever. The lever has its end portion on the B
side orthogonally and pivotally attached to a rod 42 of a | ock rel easing
so- lenoid 31 and its internmediate portion axially supported

- 5 -

be reduced. Even if an external force to extract the card
is applied, for example by a customer holdiné the rear end
of the card during processing of the data on the caxd, the
frictlion resistance at the engaging portions is not
increased by virtue of the smooth engaging operatioﬁ of
the roller, so that there is no trouble in the lock
releasing opseration. Thareforé, ths extraction of the
card can be carried out stably regardless of the
presence/absence of an external force applied to the carzd.
In another aspsct of the present invention, a lock
released state is maintained after the lock is released.
In a further aspect of the present invention, a slider
moves forward in response to an insertion of a card into
an inlet, and a shutter lever is closed by a position
regulatipn relsasing operation of a shutter linked lever
related to the forward movement. Thus, the inserted card.
is locked. IC data processing, for example, is carried
out in this locked state. After the IC data are
' processed, the shutter lever is opened by the driving
means to permit extraction of the card, and by the related
movement of an engaging member, the shutter linked lever
is operated to realize open lock. Consequently, the inlet
. 18 kept at the open state, ensuring extraction of the

card.

REPLAGEMENT SHEET

\ 13 NOV 1998

This Sheet Has Beep Replaced

LT



by a support pin 43, so that it can be tilted with the support pin 43. \Wen
the lock releasing solenoid 31 is turned on in the card | ocked state, then
the rod 42 noves in the di- rection of the arrow C. Accordingly, the

shutter opening

Consequently, when the card {8 extracted, the shutter
lever is kapt.open, permitting extraction of the card.
Therefore, even if the exéfacting operation of the card is
delayed, the shutter lever 1ls not locked again, ensuring
extraction of the card.

In a composite type card reader.in accordancs with
the present invention, detection of magnetism is carried
out on an inserted card by a magnetic head so as to
determine whether the inserted card is an IC card or a
magnetic card. When it is-an IC card, the card is locked.
If it is a magnetic card, the card is not locked.

Therefore, when the card is a magnetic caxrd, the card
is not locked, whereby extraction of the card can be
immediataly carried out, reducing the time of card
procassiné, and, as the reading operation is carried out
during e#traction, reliability in reading. ¢can be improved.

In the magnetic head supporting apparatus of the
present invention, a point at which a projection of a
movable frame is in contact with a support base ser&es as
a support point of swing of the movable frame.
Consequently, ons point serves as the support point and
‘the support point does not move even if thé direction of
swing changes.,

Therefore, the magnetic head can move in response to

the concaves and convexes of a card deformed. The
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|l ever 30 is tilted, and the engaging roller 38 is disen- gaged fromthe
L- shaped engagi ng portion 41 as shown in Fig. 4. By the function of the
bi ased spring 40, the sec- ond link piece 37 is inclined such that the
engaging roller 38 is positioned nearer to the A side than the support pin

-7 -

foregoing and other objects, features, aspects and
advantages of the preasent.invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a perspective view of a composite type caxrd
reader 1ln accordance with ocne embodiment of the present
invention;

Fig, 2 is a plan view of the composite type card
reader shown in Fig. 1; -

Fig. 3 is a plan view showing an inner structure of
the composi@e typé'card readex shown in Fig. 1 in which a
card is locked;

Fig. 4 illustratss engaging operation of the
compoaité type card reader shown in Fig. 1 when the card
lock is leased;

Pig. 5 is a side view of main portiona of the
composite type card reader shown in Fig. 1 in a card
lockad stats;

| Figs. 6A énd 68 are flow charts illustrating an
operation of an example of the composite type card rsader

in accordance with one embadiment of the present -

invention;
REPLACEMENT SHEET
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39, and the link nmechanism29 is reset to the initial po- sition.
Consequently, the shutter lever 28 is noved up- ward, permtting extractlon
of the card. The shutter closing lever 32 is arranged l ongitudi- nally in
the sane direction on the upper surface of the

- 8 -

Fig. 7 is a schematic block diagram showing electric
circuits of the composite type card reader in accordance
with one embodiment of thé'present invention;

Figa. 8A and 8B are timing charts of the electric
circuits shown in Flg. 7:

Fig. 9 is a perspective view shcwing a magnetic head
supporting portion applied to the composite type card
reader of one embodiment of the present inventioh;

Fig. 10 is a cross sectional view of the supporting
portion taken along the line X=X of ' Fig. 9;

Fig. 11 is an eni&rge& view of a main portion of a
movable frame shown in Fig. 9;

Fig. 12 is an enlarged view of a supporting point
portion of the movable frame shown in Fig. 9;

Filg. 13 is a plan view showing a standby state of a
camposité type card reader in accordance with another
embodiment of the éresent invention;

FPig. 14 is a cross sectional view thereof;

Fig. 15 is a plan view of the composite type card
reader shown in Fiﬁ. 13 in a card locked state; and

Fig. 16 is a plan view of the composite type card
readexr shown in Fig. 13 in a card lock released sfate.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

' In the embodiments, a composite card reader can

handle IC-cards, magnetic cards and cards having both

_—

This Sheet Has Bee

LT i

REPLACEMENT SHEET |

13 NOV 1994




above nentioned shutter opening |lever 30. The engag- ing roller 38 of the
above nentioned second |link piece 37 is freely engaged with an detached _
froman L-shaped engaging portion 44 formed on the tip end portion of the

| ever. A piece 45 for engagenent projected downward

-9 -

functions of these cards. One of such cards is manually
insertaed into the composite card reader and the
transaction data on the cﬁid are processed therein.

Referring to Figs. 1 and 2, the above mentioned
composite card reader 11 has a card inlet 13 on a front
surface through which a card 12 is inserted. A slider 19
sliding forward and rearward (directions shown by the
arrows A and B) in response to inserting/extracting of the
card 12 is provided in a card path 18 which is surrounded
by an upper plate 14, a lower plate 15, a left plate 16
and a right plate 17 defining the card inlet.

The above mentioned slider 19 has both sides akially
supported by slide axes 20a and 20b to be slidabls in the
direction of insertion/extraction of the card 12.
Normally, the slider 19 is positioned on the side of the
card inlét 13 by means of a spring 21 (hereinafter this
state is called a standby state). |

A card receiving member 22 is provided projectsd to
the card path 18 on an end portion on the B side of the
glider 19. When a front edge of the card 12 inserted
through the card inlet 13 meets with the card receiving
member 22, the slider 19 slides to a pesition of a sliderxr
stopper surface 23 in the-direction of the arrow B against

the biasing force of the spring 21.

REPLACEMENT SHEET

13 NOV 1994 /

This Sheet Has Been Rep

LTI i’




on an end portion on the B side of the lever 32 is con- nected to a | ocking
sol enoid 33 through a | ock |lever 46 axially supported by a support pin 49.

- 10 -

When the slider 19 moves forxward to the stopper
position, then a pluralitx'of contact brushes 25 of a tilt
lever 24 attached to the slider 19 are brought into
contact with a plurality of IC contact points on the IC
card. The IC data is processed in this state.

A magnetilc stripe of & magnetic card inserxted to the
card path 18 is brought into contact with a magnetic head
26 arranged on an end portion on the A side of the card
path 18, Consequently, magnetic data are processed.

An arc concave 27 is formed on the inlet 13 so as to
accept fingers at the time of manual insertion/extraction,
and a shutter lever 28 for permitting and forbidding
insertion and extraction of the card 12 to the card inlet
13 is arranged on the card inlet 13.

Wha@ the data of the IC card-are being procsssed, the
shutter lever 28 1s moved downward (card locked stata), so
as t9 prevent unexpectad extraction of the IC card. When
the data processing is completed, the lever ias moved |
upward (locked released state), 8o as to permit extraction
of tﬁe IC card. The opening/closing operations of the
shutter lever 28 are carried out in relation to the ONe<OFF
operation of a lock releasing solenoid 31 through a
linking mechanism 29 and a shutter opening lever 30, and -
to the ON«OFF operation of a iocking aolenoid 33 through

the linking mechanism 29 and a shutter closing lever 32.
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-9- In the lock released state, when the lock solenoid 33 is turned on,
then the lock | ever 46 and the shutter closing | ever 32 are inclined
correspondi ngly, and the engagi ng

- 11 -

The shutter lever 28 has a shutter piece 34 bent
downward on a tip end portion of the lever, The lever 28
is axially supported at the lowgr end portion on the B
side by a support pin 35 horizontally positioned in the
directions shown by the arrows C and D of the upper
gurface of the upper plate 14. The upper end portion on
the B side of the lever 28 1is coﬁpled to a first link
piecs 36 of the linking mechanism. The shutter lever 28
is turned about the support pin 35 by moving forward and
rearward the first link piece 36. Consequently, the
shutter piece 34 is moved upward and downward. When the
shutter piece 34 is moved upwazrd, it opens the card inlet
13. When it is moved downward, it closes the card inlet
13, | |

The above described link 29 is consisted of a first
link pieée 36 and a second link piece 37 continuously ;nd
pivotally attached thereto. An end portion on the A side
of the first link piece 36 is pivotally attached to the
above described shutter lever 28 and an end portion on the
B side is pivotally attached-to ona end of the rhomboid
second link piece 37 arranged approximately orthogonal to
the link piece 36. An engaging roller 38 is pivotally
attached to the other end of the link piece 37. The
second link piece 37 is axially supported by a support pin

39 at the central portion thereof so as to be freely
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portion 44 noves fromthe position shown by the solid line to a position

shown by the two dotted line shown in Fig. 3. Consequently,

t he second |ink

pi ece 37 is pressed by the engaging portion 44 and rotated counterclock-

wi se. When the second |ink piece 37 rotates by a pre-

- 12 -

rotatable on the upper plate 14. By turninq‘the second

link piece 37 with the support pin 39, the shutter piece

34 of the shutter lever 28 moves upward and downward

through the first link plece 36, When the slider 19 is in

the standby state, the shutter lever 28 is at an elevated

poaition by the function of a biased spring forcing the

shutter lever upward, so that the insertion of the card is

permitted.

Tha above described shuttesr opening lever 30 is

arranged longitudinally along the directions of insertion

and extraction of the card (directions shown by the arrows

A and B), as shown in Fig. 3. The engaging rollsx 38 of

the above mentioned second link piecs 37 is freely engaged

with and detéghed from an L-shaped engaging portion 41

formed on the chip end portion of the lever.

The lever

has its end portion on the B side orthogonally and

pivotally attached to a rod 42 of a lock relsasing

solenoid 31 and its intermediate portion axially supported

by a support pin 43, so that it can be tilted with the

support pin 43.

When the lock releasing solenoid 31 is turned on in

the card locked state, then the rod 42 moves in the

direction of the arrow C. Accordingly, the shutter

opening lever 30 is tilted, and the engaging rollef 38 is

disengaged from the L-shaped engaging portion 41 as shown

_\
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scribed angle, then the engaging roller 38 is disengaged fromthe engagi ng
portion 44 as shown in Fig. 3, and it is brought into contact with the
engagi ng portion 41 which is positioned nearer to the A side than the
engag- irng portion 44 at this tinme. Consequently, the shutter |e-

- 13 -

in Fig. 4. By the function of the biased spring 40, the
second link piece 37 is inclined such that the engaging
roller 38 is positioned nearer to the A side than the
support pin 39, and the link mechanism 29 is reget to the
initial position. Consequently, the shutter lever 28 is
moved upward, permitting extraction of the card.

The shutter ciosiné lever 32 is arranged
longitudinally in the same direction on the upper surface
of the above mentioned shutter opening lever 30. The
engaging roller 38 of the abové mentioned second link
piece 37 is freely engaged with and detached from an
L-shaped engaging portion 44 formed on the tip end portion
of the lever.. A piece 45 for engagement projected
downward on an end_portidn on the B side of the lever 32
is connected to a locking asolenoid 33 through a lock lever
46 axialiy supported by a support pin 43.

In the lock released state, when the lock solenoid 33
is turned on, then the lock lever 46 and the shuttar .
closing lever 32 are inclined correspondingly, and the
engaging portion 44 moves from the posgition shown.by the
solid line to a position shown by the two dotted line
shown in Fig. 3. Consequently, the second link pisce 37
is pressed by the engaging portion 44 and rotated
counterclockwise. When the second link piece 37 rotates

by a prescribed angle, then the engaging roller 38 is
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ver 28 is noved downward, |ocking the inserted card as showm in Fig. 5,

t hereby preventing extraction of the card. A spring 31 a is provided on the
| ock rel easing so- lenoid 31 for returning the lever 30 to a state before
the tilting, when the solenoid is not on. A simlar spring 33a

- 14 -

disengaged from the engaging portion 44 as shown in Fig.
3, and it is brought into contact with the engaging
portion 41 which is positioned nearer to the A side than
the engaging portion 44 at this time. Consequently, the
shutter lever 28 13 moved downward, locking the inserted
card as shown in PFPlg. 5, thereby praventiné extraction of
the card. A spring 31la is provided on the lock releasing
solenocid 31 for returning the lever 30 to a state before
the tilting, when the solenoid is not on. A similar
spring 33a is also provided on the locking solenoid 33. A
lever slide pin 48 fixed on the lever 30 is adapted to be
engaged with a lever slide hole 47 provided on the laver
32, so that the relative positions of the levers 30 and 32
ars reéulated and the levers ars operated approximately
parallel. to sach other.

By the above described structure, the engaging roller -

.38 is switched being in contact with inner surfaces of the
L-shaped engaging portions 41 and 44 of the levers 30 and
32. The shutter lever 28 ié 0penéd and closed smooth by
the rolling of the engaging roller 38. '

The left side plate 16 is used for detecting
ingsertion of the card as well for defining the card path
18. Namely, the left piate 16 functions as a card
insertion detection plate. The card insertion detection

plate 16 is pulled to the body frame side (in the
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is al so provi ded on the | ocking solenoid 33. A lever slide pin 48 fixed on
the lever 30 is adapted to be engaged with a |l ever slide hole 47 provided
on the |ever 32, so that the relative positions of the levers 30 and 32 are

reg- ulated and the | evers are operated approximately paral -

- 15 -

direction of the arrow D) by means of two coil springs 52a
and 52b suspended between the plate 16 and the upper plats
14 of the body frame, so that the lateral width of the
card path 18 is made little narrower than the width of the
card.,

Theref&re, when the car@ is inserted, the card 12
moves the card insertion detecting plats 16 against the:
coil springs. A detectiﬁg switch SW1l having a contact 1is
provided as shown in Fig. 2 so as to detect the start of
card insertion by this movement.

- A detecting lever 50 is provided which is pressed and
turned by the card 12 when the slider 19 is slid to a card
insertion Eompletad position. The lever 50 has a support
point 53 and normally it is biased to a switch SW2 having
a contact by the force of a coll spring 54 which is
compressed and interpose between the lever and the body
frame. | |

The lever 50 is turned by the insertion of the card
12, and it is moved away frdm the switch SW2. This switch
SW2 detects a completion of card insertion.

A switch SW3 is a shutter lock detecting switch which
detects the locked state of the shutter lever 28 in
correspondence with the movement of a projecting pieces 51

.which is a portion of the second link piece 37 moving in
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lel to each other. By the above described structure, the engaging roll- er
38 is switched being .in contact with inner surfaces of the L-shaped
engagi ng portions 41 and 44 of the levers 30 and 32. The shutter |ever 28
i s cpened and cl osed '

- 16 -

relation to the opening/closing operation of the shutter
lever 28.

The processing opera;;on of the composite card readexr
structured as described above will be described in the
following. _

Normally, the card-inlet 13 is at the open state
permitting insertion of the card, with the shutter lever
28 kept at an elevated state., When a custoﬁer ingerts the
card lé into the card inlet 13 in this open state, the
card insertion detscting switch SW1l detects the card.
Then, when the card is pushed inward, the front end of the
card 12 is brought into contact with the card receiving
member 22 of the slider 19 projecting in the card path 18,
so that the slider 19 is moved forward against the force
of the spring 21. When the customer pushes the card until
the card 12 reaches the slider stopper surface 23 which is
the card processing position, then the completion of card
insertion is detscted by the card insertion completicn
detecting switch SW2. Accordingly, the locking solenoid
33 is turned on. The rear end surface of the inserted

" card 12 is engaged with the shuttar lever 28 and the card
is locked.

Wwhen this locked state is detected by the shutter
lock detection switch SW3, then the contact brushes 25 are

brought into contact with the IC contact points on the IC
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snooth by the rolling of the engaging roller 38. The left side plate 16 is
used for detecting insertion of the card as well for defining the card path
13. Nanmely. the left plate 16 functions as a card insertion detection

pl ate. The card insertion detection plate 16 is pulled to

- 17 -

card, sc as to carxry out reading and writing of the card
data.

When the data proceséinq of the IC carxd is completed,
then the lock releasing solenoid 31 is turned on.
Consequently, the card inlet 13 is opened, permittin§
extraction of the caxrd. Wﬂen the extraction of the card
is detected by the card insertion detecting switch SW1,
the transaction of the IC card is completed.

Now, when the card is a magnetic card, then the data
on the magnetic stripe are read by a magnetic head 26
during extraction of the magnetic card, after the cazd
insertion completion detecting switch Sw2 detscts that the
card reached the insertion domplétion position. In that
case, the card is extracted with the rear end of the card
held by fingefs, so that the card can be extracted in a
stable manner, enabling highly reliable processing of
magnetic.data.'

During opening/closing of tha.shutter laver 28 for
the insertion and extraction of the card 12, the engaging
roller 38 is switched being rolling and in contact with
the L-shaped engaging portions 41 and 44 of the shutter
opening lever 30 and the shutter closing lever 32.
Therefore, the shutter lever 28 dpens and closes smooth.

Even if an external force to extract the caxd ié

applied, for example by a customer keéping hold of the
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- 10 - the body frame side (in the direction of the arrow D) by

- 18 -

rear end of the caﬁd 12 during processing of the card
data, the engaging rollei 38 is smooth rolling and
engaging to p#event direcﬁ'influence of the external forcs
to the inner engaging portions and to properly-avoid |
increase of friction resistance on the poxrtions.
Consequently, the extraction of the card can be always
carried out stably without generating any trouble in
rasleasing the lock of the cafd..

As described above, smooth engaging operation.can ba
provided by the rolling of the sngaging roller avoiding
friction resistance dﬁring opening/cloaing of the shutter
lever. Therefore, the driving force of the lock relsasing
solenocid and the lock solenoid for engaging and
disengaging operation can be set smaller, thersby reducing
the zize qf the apparatus and reducing the cost thereof.

A cbnﬁrolling portion for controlling the above
describsd card reader tb carry out card lock only when an
Iclcard is inserted and to enable extraction of the card
directly after the insertion.when a magnetic card is
inserted may be provided to the above described card
reader,.

A card reader having such a control portion will be
described in the following. The operation of such card
readexr will be described at first‘referring to ﬁhe £flow

charts of Figs. 6A and 6B.
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neaﬁs of two coil springs 52a and 52b suspended be- tween the plate 16 and
t'he upper plate 14 of the body franme. so that the |lateral wdth of the card
path 16.is nmade little narrower than the width of the card. Therefore, when

the card is inserted, the card 12

- 19 -

When a card is inserted, the detecting switch SWl
detects the insertion basad on the movement of the card
insertion detection plate 16, and at the same time, the
magnetic head 26 detects the magnetic stripe. At the time
of completion of insertion, whether or not the inserted
caxd has a ﬁagnetic stripe; namely, whether the card is a
magnétic card or an IC card is determined (steps nl, n2,
n3, nd).

When it is a magnetic card, the lock solenoid 33 i=a
not coperated, and a CPUl, whichH will be described -later,
immediately instructs extraction of the card by using a
display 2. The magnetic head 26 reads the card
information during extraction of tha card (steps n3, né).

When it is determined in the step n4 that the card is
an IC caird, then the locked solenoid 33 is operated for
locking the card. The lock staie is detected by ths
shutter lock detecting switch SW3, and the reading and
writing of the IC card are carrisd out (steps n7, n8, n9).

Thersafter, the card locked state is released by a
releasing solenocid 31 and the extraction of the card is
instructed by display (steps nl0, nll, nl2).

When the extraction of the card is completed, .the
detecting switch SW1 is turned off and the process is
completed (step nl3), no matter whether it 1s the IC card

or the magnetic card.
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noves the card insertion detecting plate 16 against the coil springs. A
detecting switch SW having a contact is provided as shown in. Fig. 2 so as
to detect the start of card insertion by this novenent. A detecting |ever

50 is provided which is pressed

- 20 -

Fig. 7 is an electric ciicuit of the main portion of
the present inventién. The switches SW1l, SwW2 ahd SW3 ars
connected to the CPUl throﬁgh a PIO (interface) 3, and a
driving circuit 4 for the locking and releasing solenoids
33 and 31 is also connected to be controlled by the CPUL,

The magnetic head 26 is connected to the CPUl through
an amplifier 5, an FM decoder 6 and an SIO (interface) 7,
and an IC contact portion 25 is connected to the CPUL
through PIO 3.

The CPULl drives thes display 2 through the PIO 8, and

"a mamoﬁy 9 stores necéssary data.

Fig. 8A is a timing chart of the circuit shown in
Fig. 7 when a magnetic card is used.

When the insertion of the card is detected by the
switch SW1l, then the magnetic head 26 carries out
detectioﬁ of ﬁagnetism from the magngtic stripe. The
magnetic detection signal is applied to the CPUl. When
the insertion of the cara is completed, the CPUl pravents
operation of the locking solenoid 33 based on the
detection of the magnetism, and it immediately instzructs
extraction of the card by using the display 2.

While the customer extracts tha card, ths magnetic
head 26 reads and writes magnetic data. ‘

When an IC card~is used, magnetism 18 not detected by

the magnetic head 26 as shown in the timing chart of Fig.
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and turned by the card 12 when the slider 19 is slid to a card insertion
conpl eted position. The |l ever 50 has a support point 53 and normally it is
biased to a switch SW2 having a contact by the force of a coil spring 54
whi ch is conpressed and i nterpose between the | ever and the

- 21 -

88. Therefore, when the insertion of the card is started
and completed, the CPUL operatas the lock solenoid 33 to
lock the card, and reading'and writing of the IC card are
'carried.out while it is locked. Thereafter, the lock
releasing operatlion is carried out and the extraction of
the card is instructed by display.

As described above, when a card is inserted, magnetic
detaction is carried out, and when the magnetic stripe is
not detected, it is determined that an IC carxd is
inserted, so that the card is locked. When magnetic
gtripe is detected, then the card is not locked.
Therefore, when the IC card is inserted, reading and
writing can be car:ied out preventing unexpectad
extraction. When a magnetic card is used, extraction 1s
lnstructed sxmultaneously with the completion of
insertion, enabling speedy reading and writing.

In addition, reading and writing of ‘the magnetic card
is carrled out during the extracting operation in which
there ars smaller number of errors, so that the
reliability in reading is high.

The controlling means for preventing locking of a
magnetic card as described above can be applied not only
to the card rsader shown in Figs. 1 to 5 but also to any

card readers having locking mechanism.
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body frame. The lever 50 is turned by the insertion of the card 12, and it
I's noved away fromthe swtch SW2. This swtch SW2 detects a conpl etion of
card insertion. Aswitch SWB is a shutter |ock detecting switch

- 22 -

A mechanism for supporting the magnetlc head 26 will
be described in the following. . As shown in Figé. S and
10, the magnetié head 26 is provided on a tip end of a
movable frame 62. The movable frame 1s attached to
eupport'bases 65 and 66 by threading two screwlike support
‘pins 63 and 64 penetrating the movable frame 62. 1In this
mounted state, the movable frame 62 is swingable.

A spring member 68 is pressed by a vis 67 screwed to
the support base 66 through the movable frame 62, an the
movable frame 62 is resiliently pressesed onto the support
base 66 by means of the spring member. The upper surface
66a of the support base 66 is slightly tapered, and the
movable frame 62 pressed thereto is inclined downward to
tﬁe side of the magnetic head 26.

A dowvnward projection'ﬁs such as shown in Figs. 11
and 12 is formed by pressing or the like at the rear end
portion of the movable frame 62. The movable frame 62
swings with the contact portion of the projection 69 and
the surface 65a of the support base 65.

In the above described structure, the sﬁpport point
of swing of the movable frame 62 is a contact point or a
point of linear contact between the do&nward projection 69
and the surface 65a of the support base, so that the
support point does not move even if the direction of swing

of the movable frame 62 is changed. Therefore, the
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whi ch detects the | ocked state of the shutter |ever 28 in correspondence
with the novenent of a projecting piece 51 which is a portion of the second
l-ink piece 37 noving in relation to the openlng/cI05|ng operation of the
shutter |ever 23.

- 23 -

magnetic head 26 can respond to the magnetic card in
smoother manner. The above described mechanism for
supporting the magnetic hé&d can be applied not only to
the composite card reader but alsc to any magnetic

" reading/writing apparatus having a contact type magnetic
head.

A mechanism for maintaining the lock released state
after the card lock is released will be described in the
foliowing.' In Figs. 13 to 16, the same portions as shown
in Pigs. 1 and 2 are denoted by the same referencs

characters. Portions other than the card locking
mechanism, the lock'releasing_mechanisﬁ and the lock
released state maintaining mechanism are the same as those
ghown in Pigs. 1 and 2, so that the description is not
repeatead.

Reférring to Figs. 13 and 14, the shutter lever 28
has a shutter piece 34 bending downwaxrd on the chip end of
‘the lever. The lever 28 is axially supported at the lower
end portion on the B side by a pin 35 positioned
horizontally in the directions shown by the arrows C and D
on the upper surfacs of the upper plate 14. The upper gnd
portion on the B side of the lever 28 is coupled to the
first link piece 84 of a linking mechanism 79. The
shutter lever 28 is tﬁrned with the pin 35, as the first

link piece 84 is moved forward and rearward (directions
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The'processing operation of the conposite card reader structured as
descri bed above will be described in the follow ng. Normally, the card
inlet 13 is at the open state per- mtting insertion of the card, with the

shutter .l ever 28 kept

- 24 -

shown by the arzows A and B). Consequently, the shutter
plece 34 is moved upward and downward. When it is moved
upward, the shutter piece'34 opens the card inlet 13.
when it is moved downward, it closes the caxrd inlet 13.

The above mentioned link mechanism 79 is consisted of
continucusly and pivotally attached first to third link
pieces 84 to 86. More specifically, a front portion of
the first link piece 84 is pivotally attached to the abova
mentioned shutter lever 28 and the resar portion thereof is
pivotally attached to one end of the L-shaped second link
piece 85, The other end of the second link piece 85 is
pivotally attached to one end of the third link ?iega 86.
The other end of the third link piece is pivotally
attached to.a shutter linked lever 80 which will be
described later., The central portion of the L-shaped
gsecond link piece 85 is rotatably and axially supported on
the upper plate 14 by means of a support pin B87. When the
second link 85 is turned with the support pin 87 serving
as the support point, the first link plece 84 is moved in
rasponse, and the shutter piece 34 of the shutter lever 28
is moved upward and downward.

A first position regulating piece 80a is provided
projecting from an inner surface of an end portion on the
A side of the shutter linked lever 80. In the normal

standby state, when the slider 13 is at the standby
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at an el evated state. Wien a custoner inserts the card 12 into the card
i'nfet 13 in this open state, the card in-

- 25 -

position, the position regulating piece 80a is in contact
with the initial positibn requlating piece 15a of the
slider 19, requlating the shutter linked lever 80 at the
initial positicn. When the slider 19 is moved forward,
the position requlating piecs 80a and the initial position
requlating piece 192 are moved apart from each other to
release the regulation of the position.

Normally, when the slider 19 is at the standby
positioﬁ, the position regulating lever 91 is being pulled
to the side of the standby position (the direction shown
by the arrow A) by means of the coil spring 92.

The coil spring 92 is pressed by the slider 19 when
it is moved in the direction of the arrow B and biased to
the side of the second position fegulating plece 80b. 1In
this biased state, the second position regulating piece
80b and the position regulatlng laver 91 are in disengaged
state. When the card data processing is completed and the
solenoid 31 is turned on to incline the shutter linked
lever 80 to the open direction, the position regulating
lever 91 is engéged with the second position regulating
pisce 80b in response to the movement of the lever 80 as
shown in Fig. 15. Consequently, the dpen state is locked.

In this open lock stats, at the staxt of the movement
of the slider 19 in the direction of the arrow A, the
initial position regulating piece 19a of the slider 13

This Sheet Has Been R
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sertion detecting switch SW detects the card. Then, when the card is
pushed inward, the front end of the card 12 is brought into contact with-
the card receiving nenber 22 of the slider 19 projecting in the card path
18, so-that the slider 19 is noved forward agai nst the force of the

- 26 -

meets with the first position requlating piece 80a.of the
shutter linked lever 80, with the open lock state of the
position regulating lever'§1 maintained. Therefores, the
open lock state is maintained. Thereafter, as the slider
19 ia moved in the direction of the arrow A, the open lock
state on the side of the position regulating lever 91 is
released.

In such a composite caxrd reader 11 as described
above, the first position regqulating piece 80a is engaged
with the initial position rsgulating piece 19a.as shown in
Fig. 13, and ihe shutter linked levexr 80 is regulatéd to
the initial standby position in parallel to the direction
of insertion/extraction of the card. Consequently, the
shutter piece 34 of the shutter lever is moved upward, and
the card inlet 13 is kept at the open lock state,

When the customer inserts the caxd 12 into the card
inlet 13 in this stats, the front end ¢of the caxd 12
reaches the card rscelving member.zz projecting to the
card path 18 of the slider 19. The slider 139 is moved
forward (direction shown by the arrow B) égainst the
biasing force of the spriné 21, and it 18 pushed inward
until it reaches the slider stopper surface 23 |
corresponding to the card processing position.

At this time, as shown in Fig. 15, the initial

position requlating piece 19a of the slider is moved apart
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spring 21. Wen the custoner pushes the card until the card 12 reaches the
slider stopper surface 23 which is the card processing position, then the
conpletion of card insertion is detected by the card insertion conpletion
de- tecting switch SW2. Accordingly, the |ocking solenoid 33

- 27 -

from the first position regulating piece 80a in response
to the forward movement of the slider 19, so that the
position regulation of the: shutter lihked lever 80 is
released, the shutter laver 28 is moved downward by the
weight of itself through the shutter linked lever 80 and
the link mechanism 79, and the rear end of the inserted
card 12 is locked by the shutter piece 34. Reading and
writing of the card data are carried out in this locked
state.

When reading and writing from and to the card 12 are

- completed, the solenoid 31 is temporarily turned on. 1In

response to the turning on, the shutter plece 34 of the
shutter lever 58 is moved upward through the shuttexr
linked lever 80 and the link mechanism 79. When the
solenoid 31 is turned on, the second po?ition regulating
pieca §0b is engaged with the pcsitioﬁ regulating lever
91, and the shutter linked lever 80 is regulated to the
initial position.as ahown ;n Fig. 16. Consequently, the
card inlet 13 is open locked, éarmitting extraction of the
card. When the card is extracted, the magnetic head is
brought into contact with the magnetic head 26 so as to
carry out procesaing of the magnetic data.

When the card 12 is extracted, the slidsr 19 is
returned to the original staﬁdby position by the function

of the spring 21. On this occasion, when the initial
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is turned on. The rear end surface of the inserted card 12 is engaged with
the shutter lever 26 and the card is |ocked. Wien this | ocked state is
getected by the shutter |ock detection switch SWB, then the contact brushes
5

- 28 -

position regulating pisce 19a of the slider and the first
position regulating piede 80a are brought into contact
with each other to realize -copen lock as shown in Fig. 13,
then the engagement of ﬁhe second position regﬁlating
plece 80b and the position regulating lever 91 is released
from that time on, while the shutter linked lever 80 is
regulated at the position as it is. Consequently, the
shutter lever 28 is maintained at the elevated state, and
the open lock state is maintained. In this manner, the
card inlet 13 1s maintained in an open state, ready forx

| the next insertion of the caxd.

As described above, when the card is extracted, the
shutter lever is open locked by the open locking operation
of the shutter lever, and therefore, even i1f the
extraction of the caxd is delayed, the shutter lever is
not locked again, so the card can be surely extracted.

The release operaticﬁ of the card lock by the shutter
lever is carried out by temporarily turning on the
solenoid when the lock is released. ﬁowever, in the OFF
state thereafter, the lock release state is maintained
stably by the open lock structure.

Although the present invention has been described and
illustrated in detail, it ie clearly understood that the
game is by way of iliustration and example only and is not

to be taken by way of limitation, the spirit and scope of
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are brought into contact with the IC contact points on the IC card, so as
to carry out reading and witing of the card data. Wen the data processing
of the IC card is conplet- ed, then the | ock releasing solenoid 31 is
turned on. Con-

- 29 -

the present invention being limited only by the terms of

the appended claims.
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sequently. the card inlet 13 is opened, permtting extrac=—t+en-of the
card. When the extraction of the card is de- tected by tlmuﬂ w

detecting switch SW, the transaction of the IC card is Tl "m m””ﬂr
when the card is a magnetic card. then the data

- 30 -~
WHAT IS CLAIMED IS:

l, A card reader, coﬁbrising:

a housing (14, 15, 16 and 17) having an inlet (13)
through which a card (12) is insexrted, for accepting the
~card (12) inserted through said inlet (13);

shutter means (28) which can be opened and closed for
opening and c¢losing sajd inlet (13) of said housing (14,
15, 16 and 17); '

a link mechanism (29) having a rotatable roller (38)
and connected to said shutter means (28), éaid link
machanism (29) being movable in response to the opening
and closing of said shutter means (28};

first and second levers (32 and 30) operatively
engageable with said rollexr (38) of said link mechanism
(28); |

- £irst driving means (33) operatively connected to
sald first lever (32) for closing said shuttsr means (28);
and

second driving means (31) operatively.connected to

said second lever (30) for opening said shutter means

(28).

2. A card reader according to claim 1, wherein

\
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on the magnetic stripe are read by a magnetic head 26 duringext+action of
the magnetic card, after the card in- sertion conpletion H"m

SW2 detects that the card reached the insertion conpletio ﬂmr"'mm"mn!
that case, the card is extracted with the rear end of the Ctar%

- 31 -

said first and second levers (32) and (30) arel
operatad to be alternately engaged with sald roller (38)
of said link mechanism (2§f by said first and second
driving means (33) and. (31).

3. A card reader according to claim %g’fﬁﬁéher
comprising:

é slider (19) provided in said housing (14, 15; 18
and 17), sliding in response to the card (12) insexted
through sald inlet (13) of said housing; and
| a contact brush (25) which can be in contact with an
IC contact point of the card for data processing, when
aaid slider (19) is moved to a prescribed position.

A2 0r

4. A card reader according to é&EIﬁKS, further
comprising |

a magnetic head (26) for resading data of a magnetic-

card.

5. A card reader, comprising:

'a housing (14, 15, 16 and 17) for accepting a card;

locking means (28) for locking the card (12) to
prevent extraction of the card (12) accepted in said

housing (14, 15, 16 and 17);
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hel d by fingers, so that the card can be extracted in a stable nmanner,

enabling highly reliable processing of nmagnetic data.
A O T 0 1

- 32 -

means (25) for processing data.by using the card (12)
locked by said locking means (28);

means (31, 42, 79, de for releasing the lock to
permit extraction of the card (12) with the data
processed, from said housing (14, 15, 16 and 17); and

means (19a, 80a, 80b, 91) for maintaining lock
released state until the card is again accepted by said

housing (14, 15, 16 and 17).

6. A card reader, comprising:

a housing (14, 15, 16 and 17) having an inlet (lﬂ)
through which a card (12) is inserted, for accepting the
card (lZ)Iinserted through said inlet (13);

a slider (19) provided in said housing (14, 15, 16
and 17) movable between a standby position and a position
apart from said standby position in reséonse to the card
inserted/extracted thréugh said inlet (13):;

' shutter means which can be opened and closed for
opening and closing said inlet (13) of said housing; |

a shutter linked lsver (80) connected to said shuttex
means (28), sald shutter linked lever (80) having its
position regulated by said slider (19) to prevent closing
of said shutter means (28) when sald slider (19) is

positioned at said standby position, its position released
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- 12 - During opening/closing of the shutter |ever 23 for the insertion and

extraction of the card 12, the engaging roll- er 38 is swt i
rolling and in contact with the 1 II mlin""m "IIII
« * [ L M S *
- 33 -

from requlation when said slider (19) moves from sald
standby position;

means for closing said shutter means (28) in relation
to the raiease of said position regulation of said shutter
linked lever (80);
| driving means (31) for.opening sald shutter means
{28) through said shutter linked lever (80); and

an engaging member (91) provided engageable with said
shutter linked lever (80) to prevent closing of said
shutter means (28) when said shuttar:means (28) is opened
by said driving means (31), said engaging member (91)
engaging with said shutter linked lever (80) until said
shutter linked lever (80) has its position regulated by

said slider (19).

7. A card reader according to claim §, whersin
said engaging member (91) is moved apart from said
shutter linked lever (80) when said slider (19) moves to

said standby position.

For
8. A card reader according to claiﬁlﬁ, further

comprising

means (24, 25) to be electrically connected to an IC

card, and

—_—
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L- shaped engagi ng portions 41 and 44 of the shutter .opening |ever 30 and
t'he shutt There- fore, the shutter |ever 23 opens-and

ever
cl oses snoot \ﬂm“m Bmernal force to extract the card is ap- plied,
for exanple |‘ pi ng hold of the rear
- 34 -

a magnetic head (26) for reading data from a magnetic

card.

S. A composite type card reader having a caxd
accepting portion (18), a magnetic head (26), an IC
contact portion (25) and a locking mechanism (28 and 33)
for locking a card accepted in said card accepting portion
(18), comprising: . '

datermining means (1) for determiniag whether or not
magnetism iz detected by said magnetic head (26); and

means for prohibiting operation of said locking |
mechanism (28 and 33), in response to a determination by

said detarmining means (1) that magnetism 1ls detsctad.

10. A magnetic head supporting apgaratus comprising:

a support base (65 and 66) having an upper surface on
which a support pin (63 and 64) 1s provided;

‘a frame (62) idly fitted on said Qupport pin (63 and
64), having a projection (69) which can be in contact with
sald upper surface of said support base (65 and 66); and

a resilient member (68) for pressing said frame (62)
to sald support base (65 and 66); whexeby

said frame (62) can swing about a point at which sald
projection (69) is in contact with the upper surfacs of

sald support base (65).

__Q__*‘______‘____~_
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end of the card 12 during processing of the card data, the engaging roller
38 is snooth rolling and engaging to prevent direct influence of the
external force to the inner engagi ng portions and to properly avoid

i ncrease of fric- tion resistance on the portions. Consequently, the ex-
- 35 -

CARD READER HAVING LOCKING MECHANISM

ABSTRACT OF THE DISCLOSURE

. A composite card régder'(ll) used for IC cards,
magnetic cards and the like to which the card is manually
inserted and extracted ls disclosed. The composite type
card reader (ll) has a shutter lever (28) for opening and
closing a card inlet (13), a locking mechanism for locking
the card by closing the shutter lever (28), and a lock
releasing mechaniam for releasing the lock by opening the
shutter lever (28). A shutter closing lever (32) included
in the locking mechanism ana.a shutter 6pening'lever (30)
included in the-lock releasing mechanism can be
alternately engaged with a roller (38) included in a link
mechanism (29) coupled to the shutter lever (28). 1In |
order to maintain the lock released state by the lock
relaasing mechanism, a shutter linked léver which ia
moved in rslation to the shutter lever (28) has its
position resgulated by a slider (19) which slides in
response to the insertion of thé caxrd (12). A controlling
portion including a CPU = is provided, which prohibits
operation.of the locking mechanism when insertion of a

magnetic caxd is detacted by a magnetic head (26). The

magnetic hsad (26) is'supported by a frame having a
projection on one end, which.can swing with a contact
point between the projection and a support basa
being a support point of swinging. | HEPLACEMENT Py
FIGURE 2.
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traction of the card can be al ways carried out stably wth- out generating
any trouble in releasing the lock of the card. As descri bed above, snooth

engagi ng operation can be provided by the rolling:pf the engaging roller

SN

- _
g,
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avoiding friction resistance during opening/closing of the shutter |ever.

Therefore, the driving force of the |ock re-

| easi ng sol enoid and the | ock

sol enoid for engagi ng and di sengagi ng operation can be set snaller, thereby
reduc- ing the size of the apparatus and reducing the cost there-

F1G.2
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of. Acontrolling portion for controlling the above de- scribed card reader
to carry out card lock only when an IC card is inserted and to enabl e
extraction of the card directly after the insertion when a magnetic card is
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serted may be provided to the above described card reader. A card reader
havi ng such a control portion will be described in the follow ng. The
operation of such card reader will be described at first referring to the
flow chart's
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When a card is inserted, the detecting swtch SW detects the insertion
based on the novenent of the card insertion detection plate 16, and at the
sanme tinme, the magnetic head 26 detects the magnetic stripe. At the tinme of
conpl etion of insertion, whether or not the insert-
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ed card has a nmagnetic stripe, nanely, whether the card is a magnetic card
or an IC card is determned (steps ni, n2, n3, nd4). Wien it is a magnetic
card the |l ock solenoid 33 is not operated. and CPUl. which will be
described | ater.
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I medi ately instructs extraction of the card by using a display 2. The
magneti c head 26 reads the card informa- tion during extraction of the card
(steps n5, n6). Wien it is determned in the step n4 that the card is an IC
card. then the | ocked solenoid 33 is operated for :
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| ocking the card. The lock state is detected by the shutter |ock detecting

.switch SWB, and the reading and witing of -the IC card are carried out
(steps n7, n8. n9). Thereafter, the card |locked state is released by a re-
| easi ng solenoid 31 and the extraction of the card is in-
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striJct ed by display (steps nl10, nll, nl12). Wen the extraction of the card
s conpleted. the detecting swtch SWL is turned off and the process is
conpleted (step n 13), no matter whether it is the IC card or the magnetic

card:
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Fig. 7 is an electric circuit of the main portion of the present invention.
The switches SW, SW2 and SWB are connected to the CPUl t hrough a PI O
(interface) 3, and a driving circuit 4 for the |ocking and rel easi ng

sol enoids 33 and 31 is al so connected to be controlled by the
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CPUl The magnetic head 26 is connected to the CPUL through an- arrpllfler 5,
an FM decoder 6 and an SI O
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-¥14 - (i'nterface) 7, and an I C contact portion 25 is connected to the CPUlL
through PIO 3. The CPUL drives the display 2 through the PIO 8.

Card Reader Having Locking Mechanism

Description
BACKGROUND OF TH= NV NTION
Field of the Invention.

The present invention relates to a card reader for
magnetic and JC type cards.

Description of the Background Art

A composite type card reader to which IC cards and
magnetic cards are both used has been known.

Generally, the composite card reader of this type has
a slider or carriage in it, which moves forward and rear-
ward in relation to the insertion/extraction of the card. 8y
the sliding operation of this slider, an IC contact bush in
the reader is brought into contact with the IC contact
point of the card, and a magnetic head is brought into
contact with the magnetic stripe, so as to process data.

As to the insertion/extraction of the card, when a
customer manually inserts the card with the rear end por-
tion of the card held by his hand for card transaction, a
locking mechanism operates and locks the card. When
the data processing is finished, a lock releasing mecha-
nism operates to release the lock of the card.

However, sometimes it happens that the card is er-
roneously extracted by a customer during processing of
the data on the card, since the card locking mechanism
is imperfect. Sometimes the card can not be extracted
as the automatic locking cannot bé released as the fric-
tion resistance in the engaging portion of the card reader
is increased as the customer keeps holding the rear end
of the card.. .
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gnd a nenory 9 stores necessary data. Fig. 8Ais a timng chart of the
circuit shown in Fig. 7 when a nagnetic card is used. Wien the insertion of
the card is detected by the switch SW, then the magnetic head 26 carries
out de-

The reading from a magnetic card by a magnetic
head can be carried out with smaller errors when reading
is carried out during the extracting operation, due to the
operational characteristics. Therefore, after the card is
inserted, it is necessary to instruct extraction of the card
to the customer, to carry out reading during extraction.

However, in the above mentioned system in which
the inserted card is once automatically locked no matter
whether it is an IC card or not, when a2 magnetic card is
inserted, the locking must be released before extraction.
Therefore, there is a loss of time generated by the locking
and the locck releasing operation which prevents smooth
and speedy processing of the card.

A lock releasing structure in which the card is
pushed outward with force by a spring pressure in the
reader when the lock is released, cannot be applied to a
card reader in which the data is processed by the mag-
netic head during extraction of the card. A lock releasing
mechanism preventing leaping out of the card may be
employed. However, when the extracting operation of
the card is delayed, the card is locked again and cannct
be extracted. In view of the foregoing, an open state may
be maintained or locked by keeping ON a lock releasing
solenoid for a long period of time. However, in that case,
the solenoid is damaged by naat.

EP-A-Q 157 355 disclosas 2 readar/writer for an IC
card extarnal memory comgnsing 2 carriage longitudi-
nally movable in a housing which is normally held in a
waiting position in which the carriags is held by spring
means and is movead to an operating gosition by manu-
ally inserting the card engaging tharawith against ths
spring force. A block member having ccntact pins snugly
embracad by the carriage and is adapted to move verti-
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tection of magnetismfromthe nmagnetic stripe. The nmag- netic detection
signal is applied to the CPUL. Wien the insertion of the card is conpleted,
the CPUl prevents operation of the | ocking solenoid 33 based on the detec-
tion of the magnetism and it inmediately instructs ex-

-3 -

cally relative to the carriage to said co2rating position by
sliding up an inclinad fioor 30 as to astablish electrical
connecticn with card contact noints. The IC card is held
by angularly movable shutter means actuated by a link
mechanism to be movad by said carriage. Said shutter
means are retracted by disengaging said link mecha--
nism from latching means and concurrantly the carriage
is returned to the initial position to gject the card out of
the housing. However, this opening and closing mecha-
nism including a shutter closing lever and a shutter open-
ing lever does not allow smooth operation.

Furthermore. DE-U-38 03 739 discloses a shutter
opening/closing mechanism wherein a rotatable roller
forms part of the mechanism. Howevar, this roller acts
directly on a movable shutter having a slit for inserting a
card.

SUMMARY OF THE INVENTION

An object of the present invention is o provide a
smooth and stable opening and closing mechanism for
the card reader.

| The abject is solved by the features described in

claim 1. Particular embadiments of the invention are set

out in the dependent claims 2 to 5.

According to the invention, during the series of open-

“ing and closing operations of the shutter lever, a roller

provided in a link mechanism engaging a closing lever

and an opening lever facilitates smooth contact, so that
stable opening and closing operation is realized.

Consequently, during the opening and closing oper-
ation of the shutter lever, smooth engaging can be pro-
vided by the rolling of the roller, avoiding the friction re-
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traction of the card by using the display 2. Wile the custonmer extracts
the card, the nagnetic head 26 reads and wites magnetic data. Wen an IC
card is used, nmagnetismis not detected by the nagnetic head 26 as shown in
the timng chart of

-4 -

sistance. Therefore, the driving power of the opening and
closing driving means for the engaging and disengaging
operation can be set smaller, and accordingly, the appa-
ratus can be made compact and the cost thereof can be
reduced. Even if an external force to extract the card is
applied, for example by a customer holding the rear end
of the card during processing of the data on the card, the
friction resistance at the engaging portions is not in-
creased by virtue of the smooth engaging operation of
the roller, so that there is no trouble in the lock releasing
cperation. Therefore, the extraction of the card can be
carried out stably regardless of the presence/absence of
an external force applied to the card. )

The foregoing and other objects, features, aspects
and advantages of the present invention will become
more apparent from the following detailed description of
the presant invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THZ DRAWING

rig. 1is a perspective view of a compaosite type card
reader in accordance with one emocdiment of the
‘present invention:

Fig. 2 is a plan view of the composite type card -
reader shown in Fig. 1;

Fig. 3 is a plan view showing an inner structura of
the compasite type card reader shown in Fig. 1 in
which a card is locked:; _ .

Fig. 4 illustrates engaging operation of the compos-
ite type card reader shown in Fig. 1 when the card
lock is leased; _ |
Fig. Sis a side view of main portions of the composite
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Fig. 8B. Therefore, when the insertion of the card is start- ed and
conpl eted, the CPUlL operates the |lock solenoid 33 to |ock the card, and

reading and witi

ng of the 1C card are carried out while it is | ocked.

Thereafter, the lock re- leasing operation is carried out and the

extraction of the

-5 -

type card reader shown in Fig. 1 in a card locked
state; |
Figs. 8A and &8 are flow charts illustrating an oper-
ation of an example of the composite type card
reader in accordance with one embodiment of the
present invention;

Fig. 7 is a schematic block diagram showing electric
circuits of the composite type card reader in accord-
ance with one embodiment of the present invention;
and _

Figs. 8A and 58 are timing charts of the electric cir-
cuits shown in Fig. 7.

'DESCRIPTION OF THE PREFERRED EMBODIMENT

In the embodiment, a composite card reader can
handle IC cards, magnetic cards and cards having both
functions of these cards. One of such cards is manually
inserted into the composite card reader and the transac-
tion data on the card are precessed therein.

Referring to Figs. 1 and 2, the above mentioned
composite card reader 11 has a card inlet 13 on a front
surface through which a card 12 is inserted. A slider 19
sliding forward and rearward (directions shown by the
arrows A and B) in response to inserting/extracting of the
card 12 is provided in a card path 18 which is surrounded
by an upper plate 14, a lower plate 15, a left plate 18 and
a right plate 17 defining the card inlet. _

The above mentioned slider 18 has both sides axi-
ally supported by slide axes 20a and 20b to be slidable
in the direction of insertion/extraction of the card 12. Nor-
mally, the slider 19 is positioned on the side of the card
inlet 13 by means of a spring 21 (hereinafter this state is
called a standby state).
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card is instructed by display. As described above, when a card is inserted,
mag- netic detection is carried out, and when the magnetic stripe is not
detected, it is determned that an IC card is inserted, so that thecard is
| ocked. When nagnetic stripe

A card receiving member 22 is provided projected
to the card path 18 on an end portion on the 8 side of
the slider 19. When a front edge of the card 12 inserted
through the card inlet 13 meets with the card receiving
member 22, the slider 19 slides o a positicn of a slider
stopper surface 23 in the direction of the arrow 8 against
‘the biasing force of the spring 21.

When the slider 12 moves iorward to the sicezar zo-
sition. then a plurality of contact drushes 23 of 2 Uit laver
24 atached to the slider 12 are trought into contiact with
a plurality of IC contact geinis on the IC card. Th2IC cata
is prccessed in this state.

A magnetic stripe of a magnetic card inseriad o the
card path 13 is brought into contact with a magnetic head
25 arranged on an end portion on the A side of the card
path 13. Conseguently, magnetic data are prccessad. An
arc concave recaess 27 is formed on the inlet 13so0as to

- accept fingers at the time of manual insertion/extraction,
and a shutter lever 23 for permitling and forbicding in-
sertion and extraction of the card 12 to the card inlet 13
is arranged on the card inlet 13. : -

When the data of the IC card are being processed,

. the shutter lever 28 is moved downward (card lecked
state), so as to prevent unexpectad extraction of the IC
card. When the data procassing is completed, the lever
is moved upward (locked released state), so as io permit
extraction of the IC card. The opening/closing operations
of the shutter lever 28 are carried out in relation to the
ON-OFF operation of a leck releasing solenoid 31
through a linking mecfanism 29 and a shutter cpening
lever 30, and to the ON-OFF operation of a locking so-
lenoid 33 through the linking mechanism 29 and a shutter

. closing lever 32.
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IS detected, then the card is not |ocked. Therefore, when the IC card is
I nserted, reading and witing can be carried out preventing unexpected

extraction.

When a magnetic card is used, extraction is instructed

si mul taneously with the conpletion of insertion, enabling speedy reading

and

-7 -

The shutter lever 25 has a shutter piece 34 bent
downward cn a tip end portion of the fever. The lever 25
is axially supported at the lower end portion on the 8 side
by a support pin 35 horizontally positioned in the dirac-
tions shown by the arrows C and D of the upper sudace
of the upper plate 14. The upper end portion on the B
‘side of the lever 28 is coupled to a first link piece 36 of
the linking mechanism. The shutter lever 28 is turned
about the support pin 35 by moving forward and rearward
the first link piece 38. Consequently, the shutter piece 34
is moved upward and downward. When the shutter piece
34 is moved upward, it opens the card inlet 13. When it
is moved downward, it closes the card inlet 13.

The above described link 29 is consisted of a first
link piece 36 and a second link piece 37 continuously
and pivotally attached thereto. An end portion on the A
side of the first link piece 36 is pivotally attached to the
above described shutter lever 28 and an end portion of
the B side is pivotally attached to one end of the rhom-
boid second link piece 37 arranged approximately or-
thogonal to the link piece 36. An engaging roller 38 is
pivotally attached to the other end of the link giece 37.
The second link piece 37 is axially supported by a sup-
port pin 39 at the central portion thereof so as to be freely
rotatable on the upper plate 14. By turning the second
link piece 37 with the support pin 39, the shutter piece
34 of the shutter lever 28 moves upward and downward
through the first link piece 36. When the slider 19 is in
the standby state, the shutter lever 28 is at an elevated
position by the function of a biased spring forcing the
shutter lever upward, so that the insertion of the card is
permitted. :
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-. 15 - witing.

The atc. 2 describad snutiar opening iever GG is ar-
ranged longitudinally ziong the directicns of ins=2rtion
and extraction of the sard (directions snown by ine ar-
rows A and B), as shown in Fig. 3. Th2 engaging roller
35 cf the above menticned second link piece 37 is freely
engaged with and detached from an L-shaped engaging
portion 41 formed on the chip end portion of the lever.
The lever has its end portion on the B side orthogonally
and pivotally attached to a rod 42 of a lock releasing so-
lenoid 31 and its intermediate portion axially supported
by a support pin 43, so that it can be tiltad with the support
pin 43.

When the lock releasing solencid 31 is turned on in
the card locked state, then the rod 42 moves in the di-
rection of the arrow C. Accordingly, the shutter opening
lever 30 is tilted, and the engaging roller 386 is disen-
gaged from the L-shaped engaging portion 41 as shown
in Fig. 4. By the function of the biased spring 40, the sec-
ond link piece 37 is inclined such that the engaging roller
38 is positioned nearer to the A side than the support pin
39, and the link mechanism 29 is reset to the initial po-
sition. Consequently, the shutter lever 25 is moved up-
ward, permitting extraction of the card. _

The shutter closing lever 32 is arranged longitudi- -
nally in the same direction on the upper surface of the
above mentioned shutter opening lever 30. The engag-
ing roller 35 of the above mentioned second link piece
37 is freely engaged with an detached from an L-shaped
engaging portion 44 formed on the tip end portion of the
lever. A piece 45 for engagement projected downward
on an end portion on the B side of the lever 32 is con-
nected to a locking solenoid 33 through a lock lever 46

axially supported by a support pin 49. . REPLACEMENT SHEET
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In addition, reading and witing of the magnetic card is carried out during
the extracting operation in which there are smaller nunber of errors. so
that the reliability in reading is high. The controlling nmeans for
preventing | ocking of a

In the lock released state, when the lock solenoid 33
is tumed on, then the lock lever 46 and the shutter closing
lever 32 are inclined correspondingly, and the engaging
portion 44 moves from the position shown by the solid
line to a position shown by the two dotted line shown in
Fig. 3. Consequently, the second link piece 37 is pressed
by the engaging portion 44 and rotated counterclock-
wise. When the second link piece 37 rotates by a pre-
scribed angle, then the engaging roller 38 is disengaged
from the engaging portion 44 as shown in Fig. 3, and it
is brought into contact with the engaging portion 41
which is positioned nearer to the A side than the engag-
ing porticn 44 at this time. Consequently, the shutter le-.
ver 28 is moved downward, locking the inserted cardas
shown in Fig. 5, thereby preventing extraction of the
card. A spring 31a is provided on the lock releasing so-
lenoid 31 for returning the lever 30 to a state before the
tilting, when the solenoid is not on. A similar spring 33a
is also provided on the locking solenoid 33. A lever slide
pin 48 fixed on the lever 30 is adapted to be engaged
with a lever slide hole 47 provided on the lever 32, so
that the relative pasitions of the levers 30 and 32 are reg-
ulated and the levers are operated approximately paral-
lel to each other. _

By the above described structure, the engaging roll-
er 32 is switched being' in contact with inner surfaces ¢
the L-shaped engaging portions 41 and 2 of the levars

- 30 and 32. The shutter lever 25 is coaned and closzd
smocth by the rolling of the engaging raller 3&.

The left side plate 18 is used for cetacting inserticn
of the card as well for defining the card path 13. Namaly.
the left plate 15 functions as a card insertion detecticn
plate. The card insertion detection plate 13 is pulled io

-h
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nagnetic card as described above can be applied not only to the card reader
shown in Figs. 1 to 5 but also to any card readers having | ocki ng

mechani sm

- 10 -

the bedy frame side (in the direction of the arrow D) by
means of two cail springs 52a and 525 suspended be-
tween the plate 13 and the upper plate 14 of the bcdy
frame. so that the lateral width of the card path 13 is
made little narrower than the width of the card.

Therefore, when the card is inserted, the card 12
moves the card insertion detecting plate 15 against the
coil springs. A detecting switch SW1 having a contact is
provided as shown in Fig. 2 so as to detect the start of
card insertion by this movement.

A detecting lever 50 is provided which is pressed
and tumed by the card 12 when the slider 18 is slid to a
card insertion completed position. The lever 50 has a
support point 53 and normally it is biased io a switch SW2
having a contact by the force of a coil spring 54 which is

_compressed and interpose between the lever and the
body frame. |

The lever 50 is turned by the insertion of the card
12, and it is moved away from the switch SW2. This
switch SW2 detects a completion of card insertion.

A switch SW3 is a shutter lock detecting switch
which dstects the locked state of the shutter lever 23 in
correspondence with the movement of a projecting piece
51 which is a portion of the second link piece 37 moving
in relation to the opening/clcsing operation of the shutter
lever 23.

The processing operation of the composite card
reader structured as described above will be described
in the following.

Nommally, the card inlet 13 is at the open state per-
mitting insertion of the card, with the shutter lever 28 kept
at an elevated state. When a customer inserts the card
12 into the card inlet 13 in this open state, the card in-
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6 - Clainms 1. A card reader for magnetlc and I C type cards, com

pl’l Si ng:

- 11 -

sertion detecting switch SW1 detects the card. Then,
when the card is pushed inward, the front end of the card
12 is brought into contact with the card receiving member
22 of the slider 19 projecting in the card path 18, so that
the slider 19 is moved forward against the force of the
spring 21. When the customer pushes the card until the
card 12 reaches the slider stopper surface 23 which is
the card processing position, then the completion of card
insertion is detected by the card insertion completion de-
tecting switch SW2. Accordingly, the locking solenoid 33
is turned on. The rear end surface of the inserted card
12 is engaged with the shutter lever 28 and the card is
locked.

When this lccked state is detected by the shutter
lock detection switch SW3, then the contact brushes 25
are brought into contact with the |C contact points on the
IC card, so as to carry out reading and writing of the card
data. | |

When the data processing of the IC card is complet-
ed, then the lock releasing solenoid 31 is turned cn. Con-
sequently. the card inlet 13 is opened, permitting axtrac-
tion of the card. When the extraction of th2 card is de-
tected by the card insertion detecting switch SW1, the
transaction of the IC card is completed.

Now. when the cardis a magnetic card. thenthe data
on the magnetic stripe are read by a magnatic head 25
during extraction of the magnetic card, after the card in-
sertion ccmpletion detecting switch SW2 detects that the
card reached the inserticn completion position. In that
case, the card is extracted with the rear end of the card
held by fingers, so that the card can be extracted in a
stable manner, enabling highly reliable processing of

- magnetic data.
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a'hpusing (14, 15, 16, 17) having an inlet (13) through which a card (12)
is insertable: shutter means (23) for opening or closing said inlet (13) of
said housing: a Iink nechanism (29) coupled to said shutter

- 12 -

During opening/closing of the shutter lever 25 for the
insertion and extraction of the card 12, the engaging roll-
er 38 is switched being rolling and in contact with the
L-shaped engaging portions 41 and 44 of the shutter
opening lever 30 and the shutter closing lever 32. There-
fore, the shutter lever 23 opens and closes smooth.

Even if an external force to extract the card is ap-
plied, for example by a customer keeping hold of the rear
end of the card 12 during processing of the card datz,
the engaging roller 38 is smooth rolling and engaging to
prevent direct influence of the external force to the inner
engaging portions and to properly avoid increase of fric-
tion resistance on the portions. Consequently, the ex-
traction of the card can be always carried out stably with-
out generating any trouble in releasing the lock of the
card. | |

As described above, smooth engaging operation
‘can be provided by the rolling of the engaging roliler
avoiding friction resistance during opening/closing of the
shutter lever. Therefore, the driving force of the lock re-
leasing solenoid and the lock solenoid for engaging and
disengaging operation can be set smaller, thereby reduc-
ing the size of the apparatus and reducing the cost there-
of. :

A controlling portion for controlling the above de-
scribed card reader to carry out card lock only when an
IC card is inserted and to enable extraction of the card
directly after the insertion when a magnetic card is in-
serted may be provided to the above described card
reader. .

A card reader having such a control portion will be
described in the following. The operation of such card
reader will be described at first referring to the flow charts
of Figs. 6A and 68.
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neans (28) and having a rotatable roller (38); a shutter closing |lever (32)
having a first engag- ing portion (44); said shutter closing |lever (32)
being coupled to a first driving nmeans (33) so that upon activation of the
first driving nmeans '

- 13 -

When a card is inserted, the detecting switch SW1
detects the insertion based on the movement of the card
insertion detection plate 18, and at the same time, the
magnetic head 26 detects the magnetic stripe. At the
time of completion of inserticn, whether ar not the insert-
ed card has a magnetic stripe, namely, whether the card
is @ magnetic cardor an IC card is determined (steps nt,
n2, n3, n4).

When it is a magnetic card. the lock solenod 33 is
not operatad. and CPU1. which will be describad latar.
immediately instructs extraction of the card by using 23
display 2. Tne magnetic head 25 reads the card infcrma-
tion during extraction of the card (steps n3. n3).

When it is determined in the step n4 that the card is
an IC card. then the locked solenoid 33 is operatad for
locking the card. The lock state is detected by the shutter
lock detecting switch SW3, and the reading and writing
of the IC card are carried out (steps n7, nZ, n8).

Thereafter, the card locked state is released by are-
leasing solenocid 31 and the extraction of the card is in-
structed by display (steps n10. n11, n12}).

When the extraction of the card is completed. the
detecting switch SW1'is turned off and the process is
completed (step n13), no matier whether itis the IC card
or the magnetic card. :

Fig. 7 is an electric circuit of the main portion of the
present invention. The switches SW1, SW2and SW3are
connected to the CPU1 through a PIO (interface) 3. and
a driving circuit 4 for the locking and releasing solenoids
33 and 31 is also connected to be controlled by the
CPU1. _ _ '

The magnetic head 26 is connected to the CPU1
through an amplifier 5, an FM decoder 8 and an SIO
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(33) the shutter closing lever (32) is noved: said first engagi ng portion
(44) of the shutter closing |ever (32) being arranged to cause the
rotatable roller (38) coupled to the |ink mechanism (29) to nove in
response to activation of the first driving .

- 14 -

(interface) 7, and an IC contact gortion 25 is connected
to the CPU1 through PIO 3.

| The CPU1 drives the display 2 through the PIO 3,
and a memory 9 stores necessary data.

rig. 8A is a timing chart of the circuit shown in Fig.
7 when a magnetic card is used.

When the insertion of the card is detected by the
switch SW1, then the magnetic head 26 carries out de-
tection of magnetism from the magnetic stripe. The mag-
netic detection signal is applied to the CPU1. When the
insertion of the card is completed, the CPU1 prevents
operation of the loecking solenoid 33 based on the detec-
tion of the magnetism, and it immediately instructs ex-
traction of the card by using the display 2. '

While the customer extracts the card, the magnetic
head 26 reads and writes magnetic data.

When an IC card is used, magnetism is not detected
by the magnetic head 26 as shown in the timing chart of
Fig. 8B. Therefore, when the insertion of the card is start-
ed and completed, the CPU1 operates the lock solenoid
33to lock the card, and reading and writing of the IC card
are carried out while it is locked. Thereafter, the lock re-
leasing operation is carried out and the extraction of the
card is instructed by display.

As described above, when a card is inserted, mag-
netic detection is carried out, and when the magnetic
stripe is not detected, it is determined that an IC card is
inserted, sothat the cardis locked. When magnetic stripe
is detected, then the card is not locked. Therefore, when
the IC card is inserted, reading and writing can be carried
out preventing unexpected extraction. When a magnetic
card is used, extraction is instructed simultaneously with
the completion of insertion, enabling speedy reading and

REPLACEMENT SHEET

09 JUN 997




means (33) thereby.acting to close the shutter neans (28); and a shutter
openi ng | ever (30) having a second engagi ng portion (41); said shutter
opening | ever (30) being coupled to a second driving

—15-

writing. -
In additicn, reading and writing of the magnatic card
is carried out during the extracting operation in which
there are smaller number of errors. so that the raliability
in reading is high. '
The controlling means for preventing locking of a
magnetic card as described above can be apolied not |
only to the card reader shown in Figs. 1 to 5 but also to
any card readers having locking mechanism.
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neans (31
shut t er
of the

roller (38)

so that upon-activation of the sec- ond driving nmeans (31) the

i

ﬂm‘ m ) is noved: and said second engaging portion (41)
ver. (30) being arranged to cause the rotatable

- 16 =

Claims

1. Acard reader for magnetxc and IC type cards, com-
prising:

a housing (14, 15, 18, 17) having an inlet (13)
through which a card (12} is insertable:

shutter means (23) for opening or closing said
inlet (13) of said housing:

a link mechanism (29) coupled to said shutter
means (28) and having a rotatable rolier (38);

a shutter closing lever (32) having a first engag-
ing portion (44); said shutter closing lever (32)
being coupled to a first driving means (33) so
that upon activation of the first driving means
(33) the shutter closing lever (32) is moved: said
first engaging portion (44) of the shutter closing
lever (32) being arranged to cause the rotatable
roller (38) coupled to the link mechanism (29) to
move in response to activation of the firstdriving
means (33) thereby acting to close the shutter
means (28); and

a shutter opening lever (30) having a second
engaging portion (41); said shutter opening
lever (30) being coupled to a second driving
means (31) so that upon activation of the sec-
ond driving means (31) the shutter opening
lever (30) is moved; and said second engaging
portion (41)'of the shutter opening lever (30)
being arranged to cause the rotatable roller (38)
coupled to the link mechanism (29) to move in
response to activation of the second driving .
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coupl ed t othe+tnk—+reehantsm (29) to nove in response to activation of the

>0 S AT ) 0 o

means (31) thereby acting to open the shutter
means (298).

2. A card reader according to claim 1,
wherein said shutter closing lever (32) and said shut-
- ter opening lever (30) are altemately engaged with
said roller (38) of said link mechanism (29) by said
first and second driving means (33, 31).

- 3. Acard reader according to claim 1 or 2,
' further comprising:

a slider (19) provided in said housing (14 to 17),
sliding in response to the card (12) inserted
through said inlet (13) of said housing; and

a contact orush (25) coming into contact with 2n
IC contact point of the card (12) for cz:a
processing, after said slider (19) has baan
moved to a prescribed position.

4. Acard reader acé:ording to any of claims 1 to 3,
- further comprising:

a magnetic head (26) for reading data of a mag-
netic card (12).

5. Acard reader according to any one of the preceding
- claims, wherein a concave recess (27)i is formed on
said inlet (13).
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-. 17 - means (31) thereby acting to open the shutter nmeans (29). 2. A card
reader according to claiml1l, wherein said shutterclosing | ever (32) and
sai d shut -
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ter opening lever (30) are alternately engaged with said roller (38) of
said |link nmechanism (29) by said first and second driving neans (33, 31).
3. A card reader according to claiml or 2, further conprising:

@
N

<\E QNQ' .l' .':. b

) < ]3 i =T

T 3O\ 2 I_:5 : :_]

N T " " [

WA

| =

)

=:f

. [ . U
p

L@
G
SW2

REPLACEMENT SHEET

09 JUN 97




a slider (19) provided in said housing (14 to 17), sli di'ng In response to
the card (12) inserted through said inlet (13) of said housing; and a
contact brush (25) comng into contact with an I C contact point of the card

(12) for data
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processing, after said slider (19) has been noved to a prescribed position.
4. A card reader according to any of clains 1 to 3, further conprising: a
magneti c head (26) for reading data of a nmag- '

" FIG.6A
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netic card (12). 5. A card reader according to any one of the preceding
clainms, wherein a concave recess (27) is forned on said inlet (13).
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FIG.8A
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'CARD READER HAVING LOCKING MECHANISM

ABSTRACT O” THE DISCLOSURE | _

_ A composite caxd *eader (ll) used for IC cards,
;magnetlc cards and the l*ke to whlch the cazd is mnnually
inserted and extracted is d-sclosed The composlte uype
cerd reader (l1) has a shﬂtter lever (28) for openxng ‘and
closing a card Lnlet (13), a lockeng mechan;sm for locking
the caxd by cloaing the shu ter lever (28), and a lock
releasing mechanism fcr releasing the lock by openlng the
shutter lever (28). A shutter closing lever (32) included
in.the locking mechenism and a shutte: openlng lever (30)
included'ih the lock releasing mechanism can be
alternately engaged with a roller (38) included in a link
' mechanism (29) coupled to the shutter lever (28). 1In
ordexr to maintain the lock released state by the lock
releas;ng mechanism, a shutter linked lever which is
'mcved in raslation to the shutter lever (28) has its

- position regulated by a slider (19) which slides in
response to the insertion of the card (12). A'cohtrolling
portion including a CPU is provided, which prohibits
operation of the locking mechanism when insertion of a
magnetic carxd is detaeted by a magnetlic head (26). The
:magnetic head (26) is supported by a frame having a
projection on one end, which can swing with a contact

point betwesen the projection and a support base

being a support point of swinging. RHHACEMENTSHEEr

FIGURE 2.
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