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'l'ITL.E OF THE IWEN'l?ION 

Card Reader Having Lockinq Mechanism 

BACltGROUND OF THE INVENTION · 

Field of the Invention 

The present invention relates to a card reader, and . . 

more specifically, ta a card reader to which a card is 

manually inserted and extracted, havinq a card locking 

mechanism. 

Description of the Backqround Art 

A composite type card reader to which IC cards and 

magnetic cards are both used has been known. 

Generally, the composite card reoder of this type has 

a slider in it, which slider moves forw-ard and rear#ard in 

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

15 slidinq operation of this elider 1 an IC contact bush in 

the reader is brought into contact with the IC contact 

point of the card, and a magnetic head is brouqht into 

contact with the magnetic st.ripe, eo 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 transaction, 

a locking mechanism operates and locks the card. When the 

data processing is finished, a lock releasing mechanism 

operates to release the 1ock of the card. 
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However, sometimes the card happens to be erroneously 

extracted by a customer du~inq processing of the data on 

the card, since the ca%d locking mechanism with impezfect. 

Sometimes the card can not be.extracted as the automatic 

s locking cannot be released as the friction resistance in 

the enqaqinq portion of the card reader is increased as 

the customer keeps hold.ing 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 

10 carried out durinq the extractinq operation, due to the 

operatio~al characteristics. Therefore, after the card is 

inserted, it is necessary to instruct extraction of the 

card to the customer, to carry out reading durinq 

extraction. 

lS 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 lockinq must be released before extraction. 

Therefore, there is a loss of time qenerated by the 

20 locking and the lock releasinq operation which prevents 

smooth and speedy processing of the card. 

A lock releasinq 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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head durinq extraction of the card. A lock releasing 

mechanism preventinq·leap~nq out of the card may be 

employed. However, when the extractinq operation of the 

card is delayed, the card is locked again and cannot be 

5 extracted. In view of the foreqoinq, 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 heat. In addition, the 

magnetic head for readinq or writinq information from and 

10 to the card by scanning the magnetic track of the magnetic 

card inserted into the card reader must be adapted to 

respond to a defer.nation of the magnetic card, if any, so 

as to accurately scan the maqnetic track. 

15 

20 

SUMMARY OF THE INVEN'l'ION 

An object of the present invention is to provide a 

card reader capable of surely lockinq a card during card 

transaction and capable.of smooth lock releasing 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 maintaininq·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 card. 

A still further object of the present invention is to 

5 provide a magnetic head supportinq apparatus supporting 

the magnetic head such that the head can move in response 

to concaves and convexes of the card surface. 

In a card reader of the present invention, closing 

driving means operates to close a.shutter lever in 

10 response to a card inserting operation, and the inserted 

card is locked. ~he data on the card are processed in 

this state. After the ·data are processed, the shutter 

lever is opened by opening driving means, permitting 

extraction of the card.. Du.ring the series of opening and 

15 closinq operation of the shutter lever, a roller provided 

in a link mechan·ism engaginq a closing lever and an 

opening lever facilitates smooth contact, so that stable 

openinq 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 roller, avoiding the 

friction resistance. Therefore, the driving power of the 

opening and closing driving means for the enqaqing 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 external force to extract the card 

~s 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 enqaqinq portions is not 

5 increased by virtue of the smooth engaging operation of 

the roller, so that there is no trouble in the lock 

10 

15 

releasinq operation. Therefore, the extraction of the 

card can be carried out stably regardless of the 
... 

presence/a:beence of an external force applied to the card. 

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 inven~ion, a slider 

moves forward in response to an insertion of a card into 

an inlet, and a shutter lever is closed by a position 

requlation releasing 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 

20 · means to per.nit 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 

. is kept at the open state, ensuring extraction of the 

card. 

- 5 -

. OM 19070 EP Patentanwalte Kahler & Kack 13. Oktober 1989 

TRIS SH~ET HAS BEEN 
REPLACED 



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 card is 

delayed, the shutter lever is not locked again, ensuring 

s extJo:action of the card. 
' 

In a composite type card reader in accordance 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 

lO 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 maqnetic 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 i8 carried out 

during e~traction, reliability in reading. can be improved. 

In the magnetic head suppor~ing 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 

swinq changes. 

Therefore, the magnetic head can move in response to 

25 the concaves and convexes of a card deformed. ~he 
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foregoing and other objects, features, aspects and 

advantaqes of the present.invention will become more 

apparent from the following detailed description of the 

present invention when taken in conjunction with the 

s accompanying drawings. 

BRIEF DESCRIPTION OF 'l'HE DRAWINGS 

Fig, l is a perspective view of a composite type card 

reader in accordance with one embodiment of the present 

invention1 

10 Fig. 2 is a plan view of the composite type card 

reader shown in Fiq. l; 

Fig. 3 is a plan view showing an inner structure of 

the composite type· card reader shown in Fig. 1 in which a 

card is locked; 

15 Fig. 4 illustrates enqaginq operation of ;>'b-he 

composite type card reader shown in Fig. l when the card 

lock is leased) 

Fig. S is a side view of main portions of the 

composite type card reader shown in Fig. l in a card 

20 locked state; 

Figs. 6A and 6B are flow charts illustrating an 

op~ration 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 diaqram showinq electric 

circuits of the composite type card reader in accordance 

with one embodiment of the present invention; 

Figs. SA and SB are timing charts of the electric 

s circuits shown in Fig. 7; 

Fiq. 9 is a perspective view showing a magnetic head 

supporting portion applied to the composite type card 

reader of one embodiment of the present invention; 

Fiq. 10 is a cross sectional view of the supporting 

10 portion taken along the line x-x of' Fig. 9; 

Fiq. 11 is an enlarged view of a· main portion of a 

movable frame shown in Fiq. 9; 

Fig. 12 is an enlarged view of a supporting point 

portion of the movable frame shown in Fiq. 9; 

15 Fig. 13 is a plan view showing a standby state of a 

20 

composite type card reader in accordance with another 

embodiment of the present invention; 

Fig. 14 is a c:oss sectional view thereof; 

Fig. lS is a plan view of the composite type card 

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

Fig. 16 is a plan view of the composite type card 

reader shown in Fiq. 13 in a card lock released state. 

DESCRIPTION OF ~HE PREFERRED EMBODIMENTS 

· In the embodiments, a composite card reader can 

25 hand1e IC cards, magnetic cards and cards having both 
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functions of these cards. One of such cards is manually 

inserted into the composite card reader and the 

transaction data on the card are processed therein. 

Refer~ing to Figs. l and 2, the above mentioned 

S composite card reader 11 has a card inlet 13 on a front 

surface throuqh which a card 12 is inserted. A slider 19 

sliding forward and rearward (directions shown by the . 

arrows A and B) in response to insertinq/extractinq of the 

card 12 is provided ln a card path lB 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 axially 

supported by slide axes 20a and 20b to be slidabla in the 

direction of insertion/extraction of the card 12. 

l5 No:rmally, 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). 

A card receivinq member 22 is provided projected to 

the card path 18 on an end portion on the B side of the 

20 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 to a position of a slider 

stopper s.urf ace 23 in the direction of the arrow B against 

the biasing force of the spring 21. 
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20 

When the slider 19 moves forw-ard 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 

card path 18 is brought i~to 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 pe:cmittinq and forbiddinq 

insertion 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 locked state), so 

as to prevent unexpected extraction of the IC card. When 

the data processinq is completed, the lever is moved 

upward (lockad released state), so as to ~ermit extraction 

of the IC card. The openi~g/closinq operations of the 

shutter lever 28 are carried out in relation to the ON•OFF 

operation of a lock releasing solenoid 31 throuqh a 

linking mechanism 29 and a shutter opening lever 30, and 

to the ON•OFF operation of a locking solenoid 33 throuqh 

the linkinq mechanism 29 and a shutter closing lever 32. 

1Uiiflil1ITilllifii 
- 10 -

OM 19070 EP Patentanwalte Kahler & Kack 13. Oktober 1989 



,,-

The shutter lever 28 has a shutter piece 34 bent 

downward on a tip end por.t.ion of the lever. The lever 28 

is axially supported at the lower end portion on the B 

side by a support pin 3S 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 support pin 35 by moving forward and 

10 

15 

rearward the first link piece 36 •. Co~sequently, the 

shutter piece 34 is moved upward and downward. When the 

shutter :riece 34 is moved upward, it opens the card inlet 

13. When it is moved downwaxd, 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 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. 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 

25 39 at the central.portion thereof so as to be freely 

- 11 -

THIS SHEET HAS BEEN 
REPLACED 

OM 19070 EP Patentanwalte Kahler & Kack 13. Oktober 1989 



-------------------------------------------- -

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 I9 is in 

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

position by the function of a biased sprinq forcinq the 

shutter lever upward, ~o that the insertion of the card is 

permitted. 

~he above described shutter openinq lever 30 i8 

10 arranqed lonqitudinally alonq the directions of insertion 

and extraction of the _card (directions shown by the arrows 

A and B), as shown in Fig. 3. ~he enqaginq roller 38 of 

the above mentioned eecond link piece 37 is freely enqaqed 

with and deta~hed from an L-shaped enqaqinq 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 intez::mediate portion axially supported 

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

20 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 

open!nq lever 30 is tilted, and the engaging roller 38 is 

25 disengaged from the L-shaped enqaginq portion 41 as shown 
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in Fig. 4. By the function of the biaBed spring 40, the 

second link piece 37 is inclined such tha~ 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 

5 initial position. Consequently, the shutter lever 28 is 

moved upward, permitting e~traction of the card. 

The shutter closing lever 32 is arranged 

longitudinally in the same direction on the upper surface 
•. 

of the above mentioned shutter opening lever 30. The 

10 engaging roller 38 of the above mentioned sec9nd link 

piece 37 is freely engaged with and detached from an 

L-shaped engaging portion 44 fol:ltled 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 is connected to a locking solenoid 33 through a lock lever 

46 axially supported by a support pin 49. 

20 

25 

In the lock released state, when the lock· solenoid 33 

is turned on, then the lock lever 46 and the shutter 

closing lever 32 are inclined correspondingly, and the 

enqaqinq 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 enqaqing 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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disenqaqed from the engaqinq portion 44 as 8hown in lig. 

3, and it is brought into· contact with the enqaqinq 

portion 41 which is positioned nearer to the A side than 

the engaginq portion 44 at this time. Consequently, the 

!5 shutter lever 2 B is moved downward, locking the inserted 

card as shown in Fiq. 5, thereby preventing extraction of 

the card. A spring 3la· _is provided on the lock releasing 

solenoid 31 for returning the lever 30 to a state before 

the tilting, when the solenoid is not on. A similar 

lO spring 33a is also provided on the locking solenoid 33. A 

lever slide pin 48 fixed on the lever 30 is adapted to ba 

engaged with a lever slide hole 47 provided on the lever 

32, so that the relative positions of the levers 30 and 32 

are raqulated and the levers are operated approximately 

15 parallel. to each other. 

By· the above described structure, the enqaqing roller 

38 is switched being in contact with inner surfaces of the 

L-shaped enqaqinq portions 41 and 44 of the levers 30 and 

32. ~he shutter lever 28 is opened and closed smooth by 

20 the rolling of the enqaginq roller 38. 

The left side plate .16 is used for datectinq 

insertion of the card as well for defining the card path 

18. Namely, the left plate 16 functions as a card 

insertion detection plate. The card insertion detection 

25 plate 16 is pulled to the body frame sid.e (in the 
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direction of the arrow D) by means of two coil springs 52a 

and ~2b suspended between.the plate 16 and the upper plate 

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

card path 18 is made little narrowe.r than the width of the 

s card. 

Therefore, when the card is inserted, the card 12. 

moves the card insertion detecting plate 16 against the· 

coil springs. A detecting switch SWl having a contact is 

provided as shown in Fiq. 2 so as to detect the start of 

10 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 completed position. The lever 50 has a support 

'point 53 and normally it is biased to a switch SW2 having 

15 a contact by the force of a coil sprinq 54 which is 

compressed and inte?:pose between the lever and the body 

frame. 

The lever SO 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 detectinq switch which 

detects the locked state of the shutter lever 28 in 

correspondence 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/closinq operation of the shutter 

lever 28. 

The processing operation of the composite card reader 

structured as described above will be described in the 

5 f ollowinq. 

Normally, the card inlet 13 is at the open state 

peJ: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 

10 card insertion detecting switch SWl detects the card. 

Then, when the card is pushed inward, the front end of the 

card 12 is brought in~o contact with the card receiving 

member 22 of the slider 19 projec~ing in the card path 18, 

so that the slider 19 is moved forward against the force 

15 of the spring 21. When the customer pushes the caxd 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 

detecting switch SW2. Accordingly, the locking solenoid 

20 33 is turned on. The rear end surface of the inserted 

card 12 is enqaqed with the shutter lever 29 and the card 

is locked. 

When this locked state is detected by the shutter 

lock detection switch SW3, then the contact brushes 25 are 

2S brouqht into contact with the IC contact points on the IC 
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card, so as to carry out reading and writing of the card 

data. 

When the data processinq of the IC card is complet~, 

then the lock releasing solenoid 31 is turned on. 

5 Consequently 1 the card inlet 13 is opened, · ~ermi tting 

extraction of the card. When the extraction of the card 

is detected by the card insertion detecting switch SWli 

the transaction of the IC card is completed. 

Now, when the card is a magnetic card, ·then the data 

10 on the magnetic stripe are read by a magnetic head 26 

during extrac~ion of the magnetic card, after the card 

inaertion completion detecting switch SW2 detects that the 

card reached the insertion completion position. In that 

case, the card is extracted with the rear end of the card 

15 held by f·ingers, so that the card can be extracted in a 

stable m8.nner, enabling highly reliable processing of 

maqnetic data. · 

Durinq opening/closing of the shutter lever 28 for 

the insertion and extraction of the card 12, the enqaginq 

20 ro1ler 38 is switched being rollinq and in contact with 

the L-shaped engaging portions 41 and 44 of the shutt~r 

opening lever 30 and the shutter closing lever 32. 

Therefore, the shutter lever 28 opens and closes smooth. 

Even if an external force to extract the card is 

2S ~pplied, for example by a customer keeping hold of the 
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rear end of the card 12 during prodessing of the card 

data, the engaqinq roller 38 is smooth rollinq and 

enqaqinq to prevent direct influence of the external force 

to the inner engaging portions and to properly avoid 

5 increase of friction resistance on the portions. 

Consequently, the extraction of the card can be always 

carried out stably without qenerating any trouble in 

releasing the lock of the ca.%-d. 

As described above, smooth engaging operation can be 

lO provided by the rolling of the enqaginq roller avoiding 

friction resistance during opening/closing of the shutter 

lever. Therefore, the driving force of the lock releasing 

solenoid and the lock solenoid for engaging and 

disengaging operation can be set smaller, thereby reducing 

15 the s~ze of the apparatus and reducing the cost thereof. 

A controlling portion for controlling the above 

described card reader to car:y 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 

20 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 

reader will be described at first referring to the flow 

25 charts of Fiqs. 6A and 6B. 
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When a card is inserted, the detecting switch SWl 

detects the inse~tion based on the movement of the card 

insertion detection plate 15, and at the same time, the 

maqnetic head 26 detects the magnetic stripe. At the time 

5 of completion of insertion, whether or not the inserted 

card has a maqnetic stripe, namely, whether the card is a 

magnetic card or an IC card is determined (steps nl, n2, 

n3, n4). •. 

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

10 not operated, and a CPU1, which will be described ·later, 

immediately instructs extraction of.the card by usinq a 

display 2. The magnetic head 26 reads the card 

inforlllation durinq extraction of the card (steps n5, n6). 

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

15 an IC card, then the locked solenoid 33 is operated for 

lockinq the card. 'rhe lock state is detected' by the 

shutter lock detecting switch SW3, and the readinq and 

writinq of the IC card are carried out (steps n7, nS, n9). 

Thereafter, the card locked state is released by a 

20 releasinq solenoid 31 and the extraction of the card is 

instructed by display (steps.nlO, nll, nl2). 

When the extraction of the card is completed, the 
. .., 

detecting switch SWl is turned off and the process is 

completed (step nl3), no matter whether it is the IC card 

25 or the ma<Jiletic card. 
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Fiq. 7 is an electric circuit of the main portion of 

the present invention. T~e switches SWl, SW2 and SW3 are 

connected to the CPUl through a PIO (interface) 3, and a 

driving circuit 4 for the locking and releaeing 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 S, an FM decoder 6 and an SIO (interface) 7, 

and an IC contact portion 25 is connected to the CPUl 

through PIO 3. 

10 The CPUl drives the display 2 throuqh the PIO 8, and 

·a memory 9 stores necessary data. 

Fiq. SA is a timing chart of the circuit shown in 

!'iq. 7 when a magnetic card is used. 

When the insertion of the card irs det·ected by the 

15 switch SWl, then the magnetic head 26 carries out 

detection of magnetism from the magnetic stripe. The 

magnetic detection signal is applied to the CPUl. When 

the insertion of the card is completed, the CPUl prevents 

operation of the locking solenoid 33 based on the 

20 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 card is used, maqnetism is not detected by 

25 the magnetic head 26 as shown in the timinq chart of Fig. 
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SB. Therefore, when the insertion of the card is started 

and completed, the CPUl operates the lock solenoid 33 to 

lock the card, and reading and writinq of the IC card are 

carried out while it is locked. Thereafter, the lock 

5 releasinq operation is carried out and the extraction of 

the card is instructed by display. 

As described above, when a card is inserted, maqnetic 

detection is carried out, and when the maqnetic stripe is 

not detected, it is determined that an IC card is 

10 inserted, so that the card is locked. When magnetic 

stripe is detected, then the card is not locked. 

~herefore, when the IC card is inserted, readinq and 

writing can be carried out preventinq unexpected 

extraction. ·When a magnet~c card is used, extraction is 

15 instructed simultaneously with the completion of 

insertion, enablinq speedy readinq and writinq. 

In addition, readinq and Writing of the magnetic caJ:d 

is carried out durinq the extractinq operation in which 

there are smaller number of errors, so that the 

20 reliability in reading is high. 

The cont:olling means for preventing lockinq of ·a 

magnetic card as described above .can be applied not only 

to the card reader shown in Figs. l to 5 but also to any 

card readers having lockinq mechanism. 
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A mechanism for eupportinq the maqnetic head 26 will 

be described in the followinq •. As shown in Figs. 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 6S and 66 by threading two screwlike support 

pins 63 and 64 penetrating the movable frame 62. In this 

mounted etate, the movable frame 52 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 

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 is inclined downward to 

the side of the magnetic head 26. · .. 

15 A downward projection 69 such as shown in Fiqs. 11 

and 12 is fo?:med by pressing or the like at the rear end 

portion of the movable frame 62. The movable frame 62 

swinqs with the contact portion of the projection 69 and 

the surface 6Sa of the support base 65. 

20 In the above described structure, the support 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 

2S of the movable frame 62 is chanqed. Therefore, the 
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magnetic head 26 can respond 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 

5 readinq/writing apparatus havinq a contact type magnetic 

head. 

A mechanism for maintaining the lock released state 

after the card lock is released will be described in the 

followinq. In Figs. 13 to 16, the same portions as shown 

10 in Fiqs • l and 2 are denoted by the same reference 

characters. Portions o~her than the card locking 

mechanism, the lock releasing mechanism and the lock 

released state maintaininq mechanism are the same as those 

~hown in Figs. 1 and 2, so that the description is not 

15 repeated. 

Referrinq to Figs. 13 and 14, the shutter lever 28 

has 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 

20 horizontally in the directions shown by the arrows C and D 

on the upper surface of the upper plate 14. The upp~r end 

portion on the B side of the lever 28 is coupled to the 

first link piece 84 of a linkinq mechanism 79. The 1 

shutter lever 28 is turned with the pin 35, as the first 

25 link piece 84 is moved forward and rearward (directions 
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shown by the ar:ows A and B). Consequently, the shutter 

piece 34 is moved upward and downward. When it is moved 

upward, the ehutter piece 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 con8isted of 

continuously and pivotally attached first to third link 

pieces 94 to 86. More specifically, a front portion of 

the first link piece 84 ia pivotally attached to the above 

mentioned shutter lever 28 and the rear portion thereof is 

10 pivotally attached to one end of the L-shaped second link 

piece BS. The other end of the second link piece 85 is 

pivotally attached to one end of the third link pie~e 86. 

The other end of the. third link piece is pivotally 

attached to a shutter linked lever 80 which will be 

15 described later. The central portion of the L-shaped 

second link piece 85 is rotatably and axially supported on 

the upper plate 14 by means of a support pin 87. When the 

second link 85 is tu.med with the support pin 87 eervinq 

as the support point, the first link piece 84 is moved in 

20 response, an~ the shutter piece 34 of the shutter lever 28 

is moved upward and downward. 

A first position regulating piece BOa is provided 

projecting from an inner surface of an end portion on the 

A side of the shutter linked lever 80. In the normal 

25 standby state, when the slider 19 is at the standby 
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position, the position regulatinq piece SOa is in contact 

with the initial position regulati~g piece 19_a of the 

slider 19, re9ulatin9 the.shutter linked lever 80 at the 

initial position. When the slider 19 is moved fol:'Ward, 

5 the position re9ulatinq piece 80a and the initial position 

regulatin9 piece l9a. are moved apart from each other to 

release the.requlation of the position. 

No:cnally, when the slider 19 is at the standby 

position, the position requlating lever 91 is being pulled 

\. 10 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 Band biased to 

the side of the second posi~ion requlatinq piece 80b. In 

lS this biased state, the second position regulating piece 

SOb and the position regulating lever 91 are in disen~~i.~ 

state. When the card data processinq is completed and the 

solenoid 31 is turned on to incline the shutter linked 

lever 80 to the open direction, the position requlatinq 

20 lever 91 is engaqed with the ~econd position regulatinq 
-·· .w ... ~ ••• "'. •• • 

piece 80b in response to the movement of the lever 80 as 

shown in Fiq. 15. Consequently, the open state is locked. 

In this open lock state, at the start of the movement 

of the slider 19 in the direction of the ar:ow A, the 

25 initi4l position raqulating piece 19a of the slider 19 
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meets with the first position regulating piece SOa ot the 

shutter linked lever SO, with the open ~ock state of the 

position regulating lever 91 maintained, Therefore, the 

open lock state is maintained. Thereafter, as the slider 

s 19 is moved in the direction of the arrow A, the open lock 

state on the side of the position regulatinq lever 91 is 

released. 

10 

In such a composite card reader 11 as described 

above, the first position requlatinq piece 80a is enqaqed 

with the initial position requlatinq piece 19a as shown in 

Fiq. 13, and the shutter linked lever SO is regulated 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 

15 the card inlet 13 is kept at the open lock state. 

When the cus~omer inserts the card 12 into the card 

inlet 13 in this state, the front end of the card 12 

reaches the card receivinq member 22 projectinq to the 

.( ca.rd path 18 of the slider 19. The slider 19 is moved 

20 forward (direction shown by the arrow B) against the 

biasinq force of the sprinq 21, and it is pushed inward 

until it reaches the slider stopper surface 23 

corresponding to the card processinq position. 

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

25 position regulating piece 19a of the slider is moved apart 
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from the first position requla~inq piece aoa in response 

to the forward movement of the slider 19, so that the 

position regulation of the· shutter linked lever BO is 

released, the shutter lever 28 is moved downward ]:)y the 

s weight of itself throuqh the shutter linked lever 80 and 

the link mechanism 79 1 and the rear end of the inserted 

card 12 is locked by the shutter piece 34. Readinq and 

writinq of the card data are ~arried out in this locked 

state. 

When readinq and writinq from and to the card 12 are 

completed, the solenoid 3l is temporarily turned on. In 

response to the turning on, the shutter pie~e 34 of the 

shutter lever 28 is moved upward through the shutter 

linked lever 90 and the link mechanism 79. When the 

15 solenoid 31 is turned on, the second position ~egulatinq 

piece SOb is engaged with the position regulating lever 

91, and the shutter linked lever 80 is regulated to the 

initial position as shown in Fig. 16. Consequently, the 

card inlet 13 is open locked, pe:rmittinq extraction of the 

20 ca=d. When the card is ext:acted, the magnetic head is 

brouqht into contact with the maqnetic head 26 so as to 

carry out processing of the magnetic data. 

When the card 12 is extracted, the slider 19 is 

returned to the oriqinal standby position by the function 

25 of the spring 21. on: this occasion, when the initial 
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position requlating piece l9a of the slider and the first 

position regulating piece 80a are brought into contact 

with each other to realize·open locx as shown in Fiq. 13, 

then the engagement of the second position requlatinq 

5 piece 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 

10 card inlet 13 is maintained in an open state, ready for 

the next insertion of the card. 

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 if the 

15 extraction of the card is delayed, the shutter lever is 

noe locked again, so the card can be surely extracted. 

The release operation of the card lock by the e~utter 

lever is carried out by temporarily turning on the 

solenoid when the lock is released. However, in the O!'P 

20 state thereafter, the lock release state is maintained 

staDly by the open lock structure. 

Although the present invention has been described and 

illustrated in de~ail, it is clearly understood that the 

same is by way ·of illustration and example only and is no~ 

25 to be taken by way of limitation, 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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* C L M S * 

WHAT IS CLAIMED IS: 

l. A card reader, comprisinq1 

a housing (14, 15, 16 and 17} havinq an inlet (13) 

through which a card (12) is inserted, for acceptinq the 

card (12) inserted through said inlet (13); 

s shutter means (28) which· can be opened and closed for 

openinq and closing said 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 (20), said link 

10 mechanism (29) being movable in response to the opening 

and closinq of said shutter means (28); 

15 

20 

first and second levers (32 and 30) operatively 

enqageable with said roller (38) of said link mechanism 

(29); 

first driving means (33} operatively connected to 

said first lever (32) for closinq said shutter 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 cla.ill\ l, wherein 
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said fitst and second levers c32) and (30) ara 

operated to be alternately engaqed with said roller (38) 

of said link mechanism ( 29·) · by said first and second 

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

3. 
0::_;_1 

A card reader according to claim 11(, urther 

comp:r:isinqs 

a slider (19) provided in said housinq (14, 15, 16 

and 17), sliding in response to the card (12} inserted 

5 throuqh 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 processing, when 

said slider (19) ie moved to a prescribed position. 

A,.2 OY' 

. 4. A. card reader accordinq to c~aim~ 3, further 
.. .. '. 

compri:sinq 

card. 

a maqnetic head (26) for reading data of a ma9Detic 

s. A card reader, comprising: 

a housing (14, 15, 16 and 17) for acceptinq a cardJ 

locking means (28) for locking the card (12) to 

prevent extraction of the caxd (12) accepted in said 

5 houainq ( 14, lS, 16 and 17) : 

31 
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means (25) for processing data by usinq the card (12) 

locked by said lockinq means (28); 

means (31, 42, 79, sor for releasing the lock to 

pez:m.it extraction of the card (12) with the data 

10 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 ~ard reader, comprising: 

a housing (14, 15, 16 and 17) having an inlet (13) 

throuqh which a card (12) is inserted, for acceptinq the 

card ( 12 ) inserted through said inlet ( l 3 ) ;. 

5 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 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), said shutter linked lever (80) havinq its 

position regulated by said slider (19) to prevent closing 

of said shutter means (29) when said slider (19) is 

15 positioned at said standby position, its position released 
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from regulation when said slider {19) moves from said 

standby position; 

means for closing said shutter means (28) in relation 

to the release of said position regulation of said Bhutter 

20 linked lever (SO} ; 

driving means (31) for opening said shutter means 

(29) throuqh said shutter linked lever {80); and 

an enqaqinq member (91) provided enqaqeable with said 

shutter linked lever \80) to prevent closing· of said 

( 25 shutter means ( 28) when said shutter means ( 28) is opened 

i 
\ 

by said driving means (31), said engaqinq member (91) 

engaqinq with said.shutter linked lever (SO) until said 

shutter linked lever (80) has its position regulated by 

said slider (19). 

7. A card reader accordinq to claim 6, wherein 

said enqaqing member (91) is moved apart from said 

shutter linked lever (80) when said slider (19) moves to 

said standby position. 

a. 
,f.D( 

A card reader accordinq to claim.}6, further 

comprising 

means (24, 25) to be elec~rically connected to an IC 

card,· and 
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s a magnetic head (26} fdr readlhg data from a magnetic 

card. 

9. A composite type card reader having a card 

accepting portion (19), a maqnetic head (26), an IC 

contact portion (25) and a locking mechanism (28 and 33) 

for locking a card accepted in said card accepting portion 

s· {18), comprisinqr 

determininq 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 

10 said determining means (1} that magnetism is detected. 

10. A magnetic head supporting apparatus comprisinqs 

a support base (65 and 66) having an upper surface on 

which a support pin (63 and 64) is provided~ 

a frame (52) idly fitted on said support pin (63 and 

S 64), having a projection (69). which can be in contact with 

said upper surface of said support base (65 and 66); and 

a resilient member (68) for pressinq said frame (62) 

to said support base (65 and 66); whereby 

said frame (62) can swinq about a point at which said 

10 proje~tion (69) is in contact with the upper surface of 

said support base (65). 
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