. \
¢
[

10

15

20

PITLE OF THE INVENTION
Card Reader Having Locking Mechanism
BACKGROUND OF THE INVENTION -

Pield of the Invention
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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

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 rsarward in

relation to the insertion/extraction of the card. By the

sliding operatibn of this aslider, 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 stxipe, so as to process data.

As to the insertion/extraction of the card, when a

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 the

data processing is finished, a lock releasing mechanism

operates to release the lock of the carxd.
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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

This Sheet Has Been Rep

T B "

OM 19070 EP Patentanwiilte Kahler & Kick 13. Oktober 1989




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 statg 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 wri;ing 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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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
5 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
10 response to a card insexrting 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
15 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
20 ©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,
25 the apparatus can be made compact and the cost thereof can

-
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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 cazrd.
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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Consequently, when the card is extracted, the shutter

lever is kept open, permitting extraction of the card.

Therefore, even if the extracting operation of the cazd is

delayed, the shutter lever is not locked again, ensuring

5 extraction of the cazxd.

In a composite type card reader in accordance with:

the present invention, detection of magnetism is 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 is-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

immediately carried out, reducing the time of card

15 processing, 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 serves 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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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

5 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

10 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:;

15 Fig. 4 illustrates engaging operation of “the
composité type card readér sﬁown in Fig. 1 when the caxd
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

2g lockad 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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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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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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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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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
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 éupport 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 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 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
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

39 at the central portion thersof sc as to be freely
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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 pisecs 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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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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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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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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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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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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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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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
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
not coperataed, 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
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
releasing soclencid 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
or the magnetic card.

-_
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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
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

The CPUL drivea.theidisplay 2 through the PIO 8, and

‘a4 memory 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
switch 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
detection of the magnetism, and it immediately instructs
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
the magnetic head 26 as shown in the timing chart of Fig.

[
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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

5 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

10 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

15 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

20 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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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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magnetic head 26 can réspond 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 also to any magnetic
5 reading/writing apparatus having a contact ﬁypa 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

10 4in Figs. 1 and 2 are denoted by the séme referencs
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, 8o that the description is not

15. repeated.

Referring 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 portioh on the B side by a pin 35 positioned

20 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

25 link piece 84 is moved forward and rearward (directions
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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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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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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
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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 ths
initial position as shown in 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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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 release 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
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the present invention being limited only by the terms of

the appended claims.

-
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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)s
15 © first driving means (33) operatively connected 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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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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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
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from regulatidn when said slider (i9) moves from said
standby position;
means for closing said shutter means (28) in relation
to the release 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 claim 6, further

A
comprising
means (24, 25) to be electrically connected to an IC
card, and
.
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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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