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d nvention Fi nger Fi xi ng Appar at us Backgr oudd®08f t he
| nventi on The present invention relates to a finger fixing

apparatus and, nore particularly, to a finger fixing apparatus for fixing
a finger when reading a fingerprint with a fingerprint authentication
apﬁaratus. A human fingerprrn}'is uni que to each individua
person. A fingerprint authentication apparatus is under devel opnent, which
fetches the fingerprint as inmageSHat&afapatEdRpares the feature anount of
the fetched imge data with fingerprint feature anount data of a plurality
of persons which are regist&iéds PfadPend@vantdCdby aut henticating the

i ndi vi dual person. A fingerg#jnt au#hehtic tion agparatus of this type is
general ly constituted by a THhgeEfp +ﬁ{nge§ﬁp@{35g wi ndow fornmed in the
base surface, and a scanner unit arranged bel ow t he base

Background of the Invention

The present invention relates to a finger
fixing apparatus and, more particularly, to a finger
fixing apparatus for fixing a finger when reading a -
fingerprint with a fingerprint authentication apparatus.

A human fingerprint is unique to each
individual person. A.fingerprint'authenticaﬁion
apparatus is under deveélopment, which fetches the
fingerprint as image data and compares- the feature
amount of the fetched image data with fingerprint
feature amount data of a plurality of persons which are
registered in advance, thereby authenticating the
individual person. A fingerprint authentication
apparatué of this type is generally constituted by a
fingerprint fead glass windéw formed in the base
surface, and a scanner unit arranged below the base
surface to read the fingerprint through the gl;ss
‘window. When a person to be authenticated places his
fingertip on the glass window, the fingerprint image of
the fingertip seen through the glass window is read by
the scanner unit. A predetermined feature amount is
extracted from the read imagé'data, and is compared with

the fingerprint feature amount data of each individual



surface to read the fingerprint through the glass w.ndow. \Wen a person to
"be authenticated places his fingertip on the glass window, the fingerprint
i mpage of the fingertip seen through the glass window is read by the
scanner unit. A predeterm ned feature amount is extracted fromthe read

| mage data, and is conpared with the fingerprint feature anount data of
each i ndi vi dual -2 - -2- registered in

advance. Wen the feature anount coincides with the fingerprint feature
amount dat &egistexed det exdivaree t haWhenether §eatusepamgunbienticated is the
right person, i.e,, the registered authenticated person. oo In the
convent i on&°3EEEGfe st hddhholbngerPrintefeatur e 2BPRBRsIRRAc0dt and
For the  aendrberairied sk i REGFER, CPope: AR CNPRRLGRESS. SBpERG ng on
hon e 11 MO bAIB SISl LR roRIEILACEERLAR BLEER hakafh ¢ e
IS In the conventional case described however,

due to limitations in cost and component arrangement, a

large read window and a large readable region for the

scanner unit cannot be ensured. For this reason,

depending on how the finger of the person'to be

authenticated is placed, i.e., depending on where the

finger is placed or in which di:ection the finger is

placed, an effective fingerprint image cannot be picked

up. TheQ, even if the person to be aufhenticated is the

right person, he may be failed to be authenticated.

Summary of the Invention

It is an objeét of the present inﬁentién to
provide a finger fixing apparatus which can easily pick
up an effective fingerprint image.
In order to achieve the above object,

adcording to the present invention, there is provided a

finger fixing apparatus comprising-a base haﬁing a

"fingerprint read window, a scanner unit arranged below

the fingerprint read window, and a finger press member

extending above the fingerprint read window in a

direction perpendicular to a finger inserting direction

while ensuring a predetermined space, the finger press



. plaéed, an effective fingerprint imge cannot be picked up. Then, even if
the person to be authenticated is the right person, he may be failed to

be aut henti cat ed. Summary of the Invention It is an object of
the present invention to provide a finger fixing apparatus which can
easily pick up an effective fingerprint simage. In order to

achi eve the above object, according to the present invention, there is
provided a finger fixing apparatus conprising a base having a

"finger pri REMbexd beiingowosd tsianrertargaregspan o ethry fingerpngetpri nt
read wi ndow, and .a finger press nenber extendi ng above the fingerprint
read wi ndoweP? ¥ingidecti on perpendi cular to a finger inserting direction
whi | e ensuring nace t he finger press
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e g PoST tT otret t o COT eSOt o the fingerprint read w ndow.
Brief Description of E,L_.Lt&e qai‘@'rbg%lan view of FA gfirggéxspxairpé an view of. a
fingerprint ’

authentication apparatus according to the first

embodiment of the present invention;

Fig. 2 is a sebtional view taken along the
line I - I of Fig. 1;

Fig. 3 is a sectional view taken along the
line II - II of Fig. 1;

Fig. 4 is a plan view of a fingerprint
authentication apparatus according ‘to the second
embodiment of.the present invention;

Fig. 5 is a sectional view taken:along the
line I - I of Fig. 4;

Fig. 6 is a sectional view taken along the
‘line II - II of Fig. 4; and

Fig. 7 is a block diagram of.the fingerprint
authentication aﬁparatus shown in Fig. 4.
Description of the Preferred Embodiments

The present invention will be describéd in
‘detail with reference to the accompanying drawings.

Fig. 1 shows a fingerprint authentication
apparatus according to the  first embodiment of the
present invention, Fig. 2 shows a section taken along
the line I - I of Fig. 1, and.Fig. 3 shows a section

taken along the line II - II of Fig. 1. Referring to



_ aut henti cati on apparatus according to the first enbodi ment of the present

I nventi on; Fig. 2 is a sectional view taken along the line | -
| of Fig. 1; Fig. 3 is a sectional view taken along the I|ine |
- Il of Fig. 1; Fig. 4 is a plan view of a fingerprint

aut henti cati on apparatus according to the second enbodi nent of the present
I nventi on; Fig. 5is a sectirdhal view taken along the line | -
| of Fig. 4; Fig. 6 is a sectional view taken along the I|ine |

11 of Fi§ia landhe fingerpriqy agthenkiepbiRnRBBREATEF HAE Ri ngerprint
Embodi men; £ase T3 e Eeshi bfdchi o Bt EHettRGcRi BLBOPR detai
i el IS 4 NG ARRSIRENL G, ST RLIO0ee 1 noe s crobEebORREIN et o
S BRI g w1
1. Referri ffiel ¥inger press band 2 extends above the fingerprint

read window 11 from one side to the other side to ensure

a space slightly smaller than the sectional area of one

finger F. The two end portions (two wings) of ﬁhe

finger press band 2 are fixed to the base 1. The

scanner unit 5 is arranged below éhe fingerprint read

window 11 to correspond to the positioned finger F.

As shown in Fig. 1, the width of the central

portion of thg finger press band 2 is smaller than that

of each of the two end portions thereof fixed to the

surface of the base 1. 1In this embodiment, the finger

press band 2 is formed thick from a silicone resin and

has an elasticity. The finger press band 2 can be made

of any material as far as it is soft to the finger and

can press the finger F against the fingerprint read

window 11 with an appropriate elasticity, like

polyurethane or a styrene-based thermoplastic elastomer.

As shown in Fig. 2, the finger press band 2 is

formed to have an inverted U-shaped sectioh having a

space 2a. The surfaces of the two end portions of the

finger press band 2 which are to be fixed to the base 1

are formed flat, and are fixea to the surface of the

base 1 with an adhesive.



-4- Fig. 1, the fingerprint authentication apparatus has a base 1, a
‘finger press band 2 for positioning a finger F, and a scanner unit 5. The
base 1 has a rectangular fingerprint read wi ndow 11 nade of transparent
glass. The finger press band 2 extends above the fingerprint read w ndow
11 fromone side to the other side to ensure a space slightly smaller than
the sectional area of one finger F. TheéStwo end portions (two wi ngs) of
the finger press band 2 are fixed to the base 1. The scanner unit 5 is
arranged bel ow t he flﬁgeﬁbﬁlﬁﬂn9€&dfhﬁ#@@bﬁppﬁrﬁGu@O@@é@ﬁﬁhdjﬁb t he
positioned finger F. As shown in Fl%gmael the mndth of the

central [Mﬁ??%ﬁ %¥r?ﬂ%em?ﬁﬁerWFF@%§hﬁaﬁ@r§°Ps dof each
e AU T Al R AR
e, O, ELRSLEBLREY paiE 2 BB HRERy R R RP, of 2
agai nst the.fd ngsiRL)Nbr-EE89pand 2 is gradually deformed to accept

the finger F while expanding. When the person to be

authenticated further moves his finger F forward, the

finger F is gradually pressed against the fingerprint

read window 11 with the pressure applied from the finger

press band 2, and is positioned such that the center of

the fingerprint is located above the scanner unit 5. 1In

this state, when the scanner operation of the scanner

unit 5 is started, the image pickup operation of the

fingérprint image of the finger F and authentication are

performed.

In this case, as shown in Fig. 3, if a finger
sensor 4 for detecting the finger F is arranged at the
downstream-side portion of the fingerprint read window
11 in the inserting direcfion of the finger F and the
scanner unit 5 is driven by the detection output from
the finger sensor 4, the image pickup operation of the
'fingerprint image of the finger F and the like can be
performed automatically. This finger sensor 4 is
constituted by, e.g., an optical sensor for detecting

the presence/absence of the finger in accordance with

the density of the incident light.



.Wi ndow 11 with an appropriate elasticity, like polyurethane or a
styrene-based thernopl astic el astoner. As shown in Fig. 2, the
finger press band 2 is formed to have an inverted U shaped section having
a space 2a.' The surfaces of the two end portions of the finger press band

2 which are to be fixed to the base 1 are forned flat, and are fixed to

the surface of the base 1 with an adhesigve. .
-b5- In the finger fixing appar atus having the above _
arrangenent, when thé*§RP5SH 9 otBethiithenbpeanent  nbesentbef fageeri p

road wi ndoly R HehePrSmert bh cbbe bhhOTor| BEGF BiBanrly JdeRoR rBAcks Mccopt
mves hi's Finadis AEFEAE Ve ok SRokeRr PRET o, ntireftiPeeled agai nst the
f i nger pr i niovehheMd Wl Ie bl LHCaRE£35 W fie PRLGE LRI N T nger
press band 2, and 1 s positioned suc a e center _
operation can be prevented, so that an effective
fingerprint image can be picked up. Since the finger F
is fixed through the soft, elastic finger press band 2,
pain to the finger can be prevented. 1In particular,
when inserting'the finger, since the width of the
central porﬁion of the finger press band 2 is smaller
than those of the two wings, the finger F can be
inserted easily. If the finger press band 2 is made of
a silicone resin, when the finger F is fixéd, it comes
into contact with the finger press band 2 with a
comfortable touch, and the finger F can be positioned on
the fingerprint read window 11 to corfespond to the
scanner unit 5 with_an approériate pressure.

The finger press band 2 may be formed with a
stopper that locks the tip of the finger F in the
inserting direction of the finger F, so that the finger
F is always positioned at the optimum position on the
"fingerprint read window 11 to correspond to the scanner
unit 5.

Fig. 4 shows a'fingerprint authentication
apparatus according to the second embodiment of the
present invention, Fig. 5 sho&s.a section taken along

the line I - I of Fig. 4, and Fig. 6 shows a section



the fingerprint is |ocated above the scanner unit 5. In this state, when

" the scanner operation of the scanner wunit 5 is.started, the image pickup

operation of the fingerprint image of the finger F and authentication are
per f or med. In this case, as shown in Fig. 3, if a finger sensor
4 for detecting the finger F is arranged at the downstream side portion of
the fingerprint read window 11 in the idserting direction of the finger F
and the scanner unit 5 is driven by the detection output from the finger

sensor 4, tR&ESIadONS dhd it atT on BF ehd 19§ nher pREHRTT HBGetBf t he

fi F d the Ii b erf d 1 fically. This fi 4
s Tconot | Eded Sy 8 FLRGRFRART AU R IO ARRATALRS hef xS
presence/ a?é%tgc‘i,()fa B8 i 9Slgd D SEE dange M th sEPJ.ené]—gi_‘fl'cé Y &b the

i nci dent |
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uni ntenti ogabssure sensor 9. The base 1 has a rectangular
fingerprint read window 11 made of transparent glass,
and a pair of through holes la formed on the two side.
portions of the fingerprint read window 11.. The finger
press band 2 is placed on the base 1 to correspond to
the fingerprint read window 11 and through holes la, and
is formed into an inverted U-letter shape to ensure a
space slightly smaller than the séctional area of one
finger F. The string-like web 3 extends through the
through holes la and tightens the finger F through fhe
finger press band 2. The scanner unit 5 is arranged |
below the fingerprint read window 11 to correspond to
the positioned finger F. The pair of drive mechanisms 7
move corresponding movable members 6, arranged on the
two ends of the string-like web 3, in a direction
perpendicular to the inserting direction of the finger
F. The pressure sensor 9 is arranged in the finger
‘Press band 2 to detect the tightening pressure ﬁf the
finger F.

ihe finger press band 2 is formed by sealing a

soft member 2b in a soft cover 2a. For example, the
soft cover 2a is made of clofﬁ, and the soft member 2b

sealed in the soft cover 2a is cotton. Hence, the



novenent of the finger F during the inmage pickup operation can be

" prevented, so that an effective fingerprint image can be picked up. Since
the finger F is fixed through the soft, elastic finger press band 2,

pain to the finger can be prevented. In particular, when inserting the
finger, since the wdth of the central portion of the finger press band 2
is smal |l er than those of the two wing$, ~the finger F can be I nserted
easily. If the finger press band 2 is nade of a silicone resin, when the
finger F i$imoeadprasscdmgy 2 ima® Eomtskruckure tde 4isegabteds band 2
with a confortable touch, and the finger F can be positioned on t he
fingerprinFtPéé&dNQHiﬁﬁqﬁ.t%ﬁQﬁﬁ¢§@%dﬁ?tQﬁ??ﬁeapﬁfﬁffﬂﬁemeLtB?mﬁthdan. )
appropriate_pressure. The finger press, ba 2 m ormed wit
2 st opper TLRFET GHESS RENG 2 ora% FRAPTHGE B n 4nehe RERTFA drrect fon
of the fin E...S t ot f] r | I ositlione t the optinmum
position oﬁgﬁfﬁébnf %r%g:?"per iEr;itengréelnag‘%\'ﬂ/\?sné(;ol%ﬁlsridil %%aoigr%%‘%%ﬁ% t%&)‘Qt he scanner

unit 5. finger r Ha o MR dndi DTN e NEPLORAIEGD og@par at us
according to-the second enbodi ment of the present iInvention, Fig. 5 shows
a section pakeRodsOR% the finger inserting direction. This allows

the finger to be inserted between the finger press band

2 and the base 1 comparatively easily.

In this embodiment, as shown in Fig. 5, the
finger press band 2 is not fixed to the base 1, but
merely the web 3 extends through the soft member 2b and
is placed on the base 1. The finger press band 2 is
positioned in the inserting direction of the finger F by
setting the positions of the two ends of the web 3. The
two end portions of the finger press band 2 may be fixed

' to the base 1 with an adhesive or the like, as in the
first embodiment. The pressure sensor 9 is arranged at
a portion in the finger press band 2 to correspond to
the nail side of the finger F, and comprises a
piezoelectric elemént or the like. When the finger F
comes into contact with the finger press baﬁd 2 to apply
'd’ load to the pressure sensor 9, an output corresponding
to the load is obtained from the pressure sensor 9. The
pressure sensor 9 is arranged in the soft member 2b
between the soft cover.2a and the web 3, which comes

into contact with the finger F.



the linel - | of Fig. 4, and Fig. 6 shows a section

"-7- taken along the line Il - Il of Fig. 4. Referring to Fig. 5 the
fingerprint authentication apparatus has a base 1, a thick finger press
band 2, a string-like web 3, a scanner unit 5, a pair of drive mechanisns
7, and a pressure sensor 9. The base 1 has a rectangular fingerprint read
wi ndow 11 made of transparent glass, anfla pair of tgrough ho#ﬁs La f or med
on the two side ortions of the fin erprlnt read. wi ndow 1]. e finger
press band 2 is pPacéH“%ﬁ”?me§bé§emi PoCtoRrkepbnlike mekalfingerprint read

h hol f d erted U-letter
Shape 1o el S tceéeﬁx whief Banl FupStanhis hY 80 +DRSFCETRg of one

finger F. %&re i e 1 So g ERERA] PAPHOR LR PO oA R0 o9 18 and

ti ghtens the nger I Nger press ®anner unit 5

“is arrangedie faghw %&hflg%i%a?ﬂ% §20 #h0dOUhdla HEALIGRPOPdRE [he
positioned finger F. e nec ani sns nove Co P g
novabl e negedr @x@ﬁdﬁ‘%x@%ﬂé‘eslde to the other side of the
finger press band 2 in a direction perpendicular to the
inserting,direétion of the finger F. The belt surface
of the web 3 opposes a surface 6f the finger press band
2 which is in contact with the finger F.  The two end
portions of the web 3 exﬁending through the finger press.
band 2 are guided outside the flnger press band 2 from
portlons of the two wings of ‘the finger press band 2
that abut against the base 1% and are Fespectlvely led
below the base 1 through the pair of through holes la
formed in the base 1..

The base 1 is formed with the fingerprint read
window 11 between the pair of .through holes la, and the
scanner unit 5 for picking up the imége of the
fingerprint is loaded below the fingerprint read window
11. Therefore, the finger press band 2 through which
the web 3 is inserted extends above the fingerprint read
‘window 11. A space equal to or larger than thé
sectional area of two or more fingers is ensured between
the fingerprint read window 11 and the belt surface of
the web 3. Reference numerals 1b denote a pair of
guides that prevent the web 3.from coming into contact

with the scanner unit 5. The guides 1b vertically



two ends of the string-like web 3, in a direction perpendicular to the
“inserting direction of the finger F. The pressure sensor 9 is arranged in
the finger press band 2 to detect the tightening pressure of the finger
F. The finger press band 2 is formed by sealing a soft nenber
2b in a soft cover 2a. For exanple, the soft cover 2a is made of cloth,
and the soft menber 2b sealed in the séft-cover 2a is cotton. Hence, the
-8- finger press band 2 has the structure of a so-called stuffed object.
Regar di ng R IRRterfzgmpethankases 1t AB thengwp pidesPBrhdors 9§ Eh6wn in
Fig. 4, the central portion gf t he finger press bang 2 that covers the
finger F h&Capi@r et + FNEhERCLEaPUEPTt ABTERECENENaHof P oRE™PN t he

[0 | TSRO0 GAEES 90k, TRLuhl el EErhRRIEob ARy oEhEY Dot e
this e”bomﬂnggugﬁﬁhéiggwhérhfqghe5baggel are formed to have a
predetermined width from the oﬁter side edges of the
guides 1b in directions opposite to the fingerprint read
window 11. -

The two end portions of the web 3 led below
the base 1 through the thﬁbugh holes la ‘intersect each
other below the scanner unit 5 such that they do not
come into contact with each othéi,iand-are fixed to the
movable memberé 6. The:mdvablefﬁémbér 6 are driven by
the drive mecQanisms 7 to be able to move in directions
parallel to the surface of the base 1 and perpendicular
to the inserting direction of the finger F. For.
example, the movable members 6 have rack gears, and the
drive mechanisms 7 have pinion gears that mesh with the
rack gears, and drive motors for driving the pinion
gears. Reference numeral 8 denotes a fixing base to
which the drive mechanisms 7 are fixed.

| As shown in Fig. 6, a finger sensor 4 for
‘detecting insertion of the finger F is arrangea at the
front end portion of the fingerprint read window 11 in
the inserting direction of the finger F. The fingef
sensor 4 is arranged at such a position that, upon

sensing the tip of the finger F, the skin surface of the



_finger press band 2 is not fixed to the base 1, but nerely the web 3
extends through the soft nmenber 2b and 1is placed on the base 1. The finger
press band 2 is positioned in the inserting direction of the finger F, by
setting the positions of the two ends of the web 3. The two end portions
of the finger press band 2 may be fixed _.to the base 1 with an adhesive or
the like, as in the first enbodinent.‘fﬂe"pressure sensor 9 is arranged at
a portion in the finger press band 2 to correspond to the nail side of the
finger F, &A8988npriidedofatpdpieetiely arerentherfingerprint vigeadt he
finger F cqQnes into contact wwth the finger press band 2 to apply- a | oad
to the pre¥0fe€Ys or 9, an output corresponding to the |load is obtained

Lo PSS S e O ARl B SR IRERL " e =
contact  u biekPi Y8 Ranase. Shxiag apmaresin T ¢ ho Toon o o
embodiment. A controller 10 drives the drive mechanisms
7 based on the output from the finger sensor 4, and
stops the operation of the drive mechanisms 7 and starts
the operation of.fhe scanner unit 5 based on the output
of the pressure sensor 9.
The operation of the fingerprint
authentication apparatus having the above arrangement
- will be deéscribed.

| . The person to be authenticated inserts his
finger F between the base 1 and the finger press band 2.
When the inserted fiﬁger F is detected by the finger
sensor 4, the controller 10 actuates the drive
mechanisms 7. The movable members 6 move in directions
to separate from the finger F, in order to pull the two
ends of the web 3. Therefore, the finger press band 2
is urged against the finger F and fixes the finger F
while being deformed. At this time; since the through
‘holes la of the base 1 are formed to extend to the bases
of the guides 1b and the finger press band 2 is not
fixed to the base 1, the two wings of the finger press
band 2 slide on the base 1 in directions to come close
to the finger F, thereby fixiﬁg the finger F not only

from above but also from the two sides.



properties in the longitudinal direction but can be deforned easily by
“bendi ng. The central portion of the web 3 extends fromone side to the

ot her side of the finger press band 2 in a direction perpendicular to the
inserting direction of the finger F. The belt surface of the web 3
opposes a surface of the finger press band 2 which is in contact with the
finger F. The two end portions of theldweb 3 extending through the finger
press band 2 are gui ded outside the finger press band 2 from portions
of the two wings of #Rethenddngsteprasandand 2 hithead@eda@d e t he base

1, and are respectively led bel ow. t he base 1 throygh the pair. of through
holes la F¥bR¥eH PRNERE Bad@cpted between thg,w g?s§ f"lds%ﬁ‘t?r %% h the

BN e e S gt e
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the web 3. febssebre HPERARESN brIeM! QravRamechhnisms 7 when the
output from the finger sensor 4 becomes equal to or
larger than a preset threshold, i.e., when it detects
that the finger F is tightened with a pressure equal to
or iarger than a constant pressure. Therefore, the
fingér F is held to be fixed with the constant pressure.
When the. operation of the‘drive mechanisms 7
is stopped, the controller 10 automatically actuates the i
scanner unit 5 to pick up the image of the fingerprint
through the fingerprint read window 11. Thereafter,
upon reception of a pickup end signal from the scanner
unit 5, the controller 10 actuates the drive mechanisms
7 again to decrease the distance between the movable
members 6 this time, thereby restoring the drive
mechanisms 7 to the initial positions. This loosens the
web 3 to release the finger F.
According to this embodiment, since éﬁe finger
F is fixed by the web 3 when picking up the image of its
fingerprint, an unintentional movemenﬁ of the finger F
during the image pickup operation can be prevented, so

that an effective fingerprint image can be picked up.

Since the finger F is fixed through the soft finger



gui des that prevent the web 3 fromconing into contact with the scanner
“unit 5. The guides Ib vertically - 10 -
project fromthe base 1 on the two side portlons of the scanner unit 5,
and their outer surfaces that can cone into contact with the web 3 are
formed arcuatedly. The through holes la of the base 1 are fornmed to have a
predetermned width fromthe outer side ddges of the guides Ib in

di rections opposite to the fingerprint read : The two

end portion® %Iﬂ?%&ﬂ?é;q%Rﬂ%%?ﬁﬂF Pﬂénbﬁgeggetﬁ+%%%ﬁ Fh@a2hPBugh hol es

| a |ntersect each her bel ow the scanner unit 5 such that they do not
_cone into cd) ‘h each other, and are fixed to the novable nenbers 6.

The novabl e nenber 6;§' #g eﬁg ?%1vehﬁ gﬁéﬂf?ﬁkheq%%sg§ﬁg%% dbﬁhé le to

nove in directions para e suftaca o d perpendlcular

to the 'nse&we%ucvglﬁctmh A pd hﬁréwafé SenfOF 965@5%@5 dfeaioygbl e

menbers 6 have rack gears, and drive mechani sns have™ pi ni on gears
that nmesh Wolh 1Qer than the constant value, the flnger F can

. always be fixed with a constant pressure. This
stabilizes the fingerprint image of the target finger F
subjected to the image piekup operation, so that an
effective fingerprint image can be obtained easily.

Since the web.3 is formed into the shape of a
belt, it can apply a uniform pressure to the finger F
with a comparatlvely large area. As a result, when the
fingertip is fixed within a wide range, a more stable
fingerprint image can be obtained. Since.ﬂo local
pressure is applied to the finger F, pain to the finger
F can be prevented.

In addition, since the finger press band 2 is
formed by covering the soft member 2b with the soft
cover 2a, it has a good outer appearance, and
contamination attaching to it and the like can be
cleaned easily, so that the finger press band 2 has a
‘long service life. Since the guides 1b are arpanged on
the two sides of the scanner unit 5 and the surfaces of
the guides 1b that abut against the web 3 are formed
arcuatedly, the scanner unit 5 can be protected, and
damage to the web 3 can be prevented. When the mounting

position of the finger sensor 4 is adjusted to the



rack gears, and drive notors for driving the pinion gears. Reference
nuneral 8 denotes a fixing base to which the drive mechanisns 7 are fixed.
As shown in Fig. 6, a finger sensor 4 for detecting insertion of the
finger Fis arranged at the front end portion of the fingerprint read
window 11 in the inserting direction of_ the finger F. The finger sensor 4
I s arranged at such a position that, upoH*‘sensing the tip of the finger F,

?PﬁgZFLPiﬁ?gggiﬁungﬁaéﬁﬁffr the ffng 'FEhgkkﬁgﬁ%ﬁﬁhe arrangenen?vgftPﬁe
cgztﬁgller g€gh|veéggﬁe|§rlve nec anlsns qugggiéhgﬁﬁ%hgﬁgﬁggﬁ?q%}onlthe
finger sensgesdetapd £3heRSPHIGONGHAd QarPibd pidiney reday sns 7 and
starts the operation of thg scanner unit 5 based on the output of the
pressure sensor 9. One end of the web 3 may be fixed while the

other end thereof may be free. The web 3 may be

constituted by a bundle of a plurality of wire-like

members. If at least one of the soft céver 2a and the

soft'member 2b is comparatively hard, the web 3 may be

constituted by one wire. The movable members 6 may move

in the vertical direction or any other direction as far

as it can tighten the finger F.

In the above embodiments, the fingerprint read
window 11 and the scanner unit 5 are formed as separate
components. However, the fingerprint read.window 11 may
constitute a read surface integral with the.scanper unit
5.

As has been described above, according to the
present invention, since the finger F can be fixed with
the finger press member when picking up the image of the
fingerprint, an unintentional movement of the finger F
during the image pickup operation can be prevented, so
that the possibility of picking up an effectivé
fingerprint image can be increased. Since the finger is
fixed with the soft, elastic finger press band, pain to

the finger can be prevented.



The operation of the fingerprint authentication apparatus having the above
“arrangenent will be described. The person to be authenticated
inserts his finger F between the base 1 and the finger press band 2. Wen
the inserted finger Fis detected by the finger sensor 4, the controller
10 actuates the drive nechanisns 7. The_novabl e nenbers 6 nove in
directions to separate fromthe finger B2 in order to pull the two ends
of the web 3. Therefore, the finger press band 2 is urged against the
finger F ant'#tx&8 ?ﬁ@l?ﬁﬂgé?’F whil e being deforned. At this tine, since
the through holes la of the base 1 are forned to extend to the bases of
the guides | b and the finger press band 2 is not fixed to the base 1, the

two W ngs of the f1NOR tPhGSS e19G2 o LhERAEsl Jdu hyrect]ons to

come close to the finger ere ng the Tinger y from

above but alsfpfiomnghe two sides. .- 12
- I'n the finger press band 2, the | oad of the

a base (1) having a fingerprint read window
(11);

a scanner unit (5) arranged below said
fingerprint read window; and

a finger press member (2) extending above said
fingerprint read window in a direction perpendicular to
a finger inserting direction while ensuring a
predetermined space, said fingér press member being
positioned to correspond to sa}d fingerprint read

window.

2. An apparatus according to claim 1, wherein
said finger press member extends above said
fingerprint read window to be separate therefrom by a
space slightly smaller than a sectional area of one
finger, and
said finger press member has two ends.that.are
"fixed to said base on two side portions of saia.

fingerprint read window.

3. An apparatus according to claim 2, wherein
said finger press member is formed thick of a silicone

resin.



finger sensor 4 |ocated between the web 3 and the finger F gradually

I ncreases, and accordingly the output from the finger sensor 4 gradually
changes. The controller 10 nonitors the output fromthe finger sensor 4
and stops the operation of the drive nmechanisnms 7 when the output from
the finger sensor 4 becones equal to or |arger than a preset threshold,
I.e., when it detects that the finger. kgis tightened with a pressure equal
to or larger than a constant pressure. Therefore, the finger Fis held to
be fixed wiét.h the comst mpparasssraccording to clgbn 2 hef@peh@Fi on of the
drive nmechanisns 7 is stopped, the controller 10 automatically actuates-
the scannePmpriising @ fingem $eRSPHabt) ATr¥MIeE erdrint  through the

fingerprint  read wi ndow 11. Thereafter, . upon reception of . a pickup end
si gnal froﬁpﬁﬁéﬁﬁﬁﬁmﬂﬁldQMﬁqrﬁﬁ°?h%gc%%&$of%%ﬁeﬁﬁ£éﬁﬁLﬁﬁ?g Ygﬁgﬂwive

hani .7 ' de, . the . di b h mb 6
hi st mo. i 8RB PR SRR e FUEo Rt SRCET (bR RrEpar o
iti . JFhis | -t 3; '
Accor ding £6 Ches TaHHR et SCLh AR OGS bl e albers gad10p 5

when picking up the g% Of ddfa $CaRRSPIIRLe Susedd bpRa moverent of
e finger

operation upon detection of an output from said finger

sensor.
5. " An apparatus according to claim 1, further
comprising

a pair of through holes (la) formed in said
base at two sid% portions of said fingerprint read
window,

a string-like tightening member (3) extending
through said finger press member and having first and
second end portions that are respectively led below said
base through said through holes, and |

drive means (6, 7) for leading at least one of
said first and second end portions of said tightening
member below said base, when a finger is inserted in the.
'space of said finger press member, thereby tightening
the finger through said finger press member and

positioning the finger on said fingerprint read window.

6. An apparatus according to claim 5, wherein



during the image pickup operation can be prevented, so that an effective
“fingerprint imge can be picked up. Since the finger F is fixed through
the soft finger - 13 - press band 2,
unpl easant pain to the finger F can be prevented. Since the
drive nmechanisns 7 are stopped when the _output fromthe pressure sensor 9
becones equal to or larger than the cordtant val ue, the finger F can

al ways be fixed with a constant pressure. This stahilizes the _fingerprint

i mge of the target ﬁQﬁﬂﬂf¥ﬁg%ﬁbPE€?§dm?Eb?ﬁgeFEﬁ§ sp?PRFB 8pdfation, so
. i Al [ ' t I .
tSihﬁE:ea? hee&fégl%tflr?ésem;n:)tp%iegé h‘{']%n‘%l%gggﬂ; g %%Pgragérfgefggfﬁ’ﬁ Ag?ipfiy a ;J?l form
' ] | a : a_result,
Phen the | PPaSS, otEndL 1l thin SATRALELONE! Yor 8L 05¢ 2088 £{Ba8r

fingerpringpgmage can be obtained. Since no local pressure is applied to
the finger F, pain to the finger F can be prevented.

said finger press member is held on said
fingerprint read window with only said tightening

member.

7. An apparatus according to claim 5, wherein
said finger press member is éonstituted by

a bag-like soft cover (2a), and

‘a soft member (2b) filled in said soft cover.
8. An apparatus according to claim 5, further
comprising

a finger sensor (4) arranged at a
downstream-side portion of said fingérprint read window
in the finger inserting direction to detect the presence
-of the finger which is inserted,

a pressure sensor (9) for detecting a pressure
applied by said tightening member to the inserted
‘finger, and | )

control means (10) for actuating said drive
means upon reception of a detectién output from said
finger sensor to start a tightening operation of said
tightening.member and, when a.aetected pressure of said

pressure sensor exceeds a predetermined value, stopping



Inaddition, since the finger press band 2 is fornmed by covering the soft
menber 2b with the soft cover 2a, it has a good outer appearance, and

contam nation attaching to it and the like can be cleaned easily, so that
the finger press band 2 has a long service life. Since the guides Ib are
arranged on the two sides of the scannes unit 5 and the surfaces of the
guides I b that abut against the web 3 are fornmed arcuatedly, the scanner

unit 5 can be_ protected, d d tg.th : . W
an F%ﬁg%%agg py ?5“@%&%4% ug?%ﬁ@%%%?ﬂgﬁg : en

the nounti riiPiPodriydRIorepRa 47" ad)

-14 - optimum position, the finger F can be positioned at the optinmm
posi tion inP¥H ?ﬁ%@??Fanagfection, so that an effective fingerprint

i mage can be obtai ned easily. One end of the web 3 may be fixed

while the other end thereof may be free. The web 3 may be constituted by

a bundl e ofga plurali ' | %o ldflagdim Igeasiheadof t he soft
eovor 2 adf Pl AY 9bpWrkeuls sk corRIThY To 8 |

said drive means comprises

first and second movable members (6) to which
said first and second end portions of said fightening
member, that intersect each other below said base, are
connected, and

first and second drive mechanisms (7) for
moving, when a finger is inserte&, said first and second
movable members in directions perpendicular to the
finger inserting direction so as to be separate from

said fingerprint read window.

10. An apparatus according to claim 8, whereiﬁ
said drive means comprises

a movable member (6) to which said first end
portion of said tightening member that, below said base,
intersects said second end portion of said tightening
member which is fixed, is cohnected, and

a drive mechanism (7) for moving, whéﬁ a
finger is inserted, said movable member in a direction
perpendicular to the finger inserting direétion so as to

be separate from said fingerprint read window.



soft menber 2b is conparatively hard, the web 3 may be constituted by one

“*wire, The novable nenbers 6 may nove in the.vertical direction or any

other direction as far as it can tighten the finger F. In the
above enbodi nents, the fingerprint read w ndow 11 and the scanner unit 5
are formed as separate conponents. Howeyer, the fingerprint read w ndow 11
may constitute a read surface integral “With the scanner unit 5.

As has been.descri bed, above. accor di £5/NE 1 PNEPLEAN, Since the
finger F c %'be fixe%ﬂm%ﬁpaﬁikygi%%ggr%$%é26%9§£er mﬁén p?ck?ng up the

i mage of the ;i) i n?éluﬁ@inignéé%@iw@é@ngytaqﬁews fepger F
ed,

during the inmge ckup operation can be prevent so that the

possibiIithaq&dg(gdﬂgbdgtéghfﬁé@oﬁia@h_fingerprint i mge can be increased.
Since the finger is” fixed with the soft, elastic finger press band, pain

to the finger can be prevented. : - 15
- Wiat is clained is: : '
12. An apparatus according to claim 1, wherein

said finger press member has a central portion a width
of which is smaller than those of two wings thereof

connected to a surface of said base.



1. - A finger fixing apparatus characterized by conprising:

“a base (1) having a fingerprint read w-ndow: (11); a scanner
unit (5) arranged below said fingerprint read wi ndow, and a
finger press nenber (2) extending above said fingerprint read window in a
direction perpendicular to a finger inserting direction while ensuring a
predeterm ned space, said finger pressjgenber being positioned to
correspond to said fingerprint read w ndow. 2. An appar at us
according to claim1, whereiRINGER FIXING ABPARATRer press nember extends
above said fingerprint read window to be separate therefromby a space
sl i ght | y ABMIRACTt han a sectional area of one finger, and sai d

finger press nenber has two ends that are f)lxed to salg base qn two side
portions of sdt fngerfixBg pPpasatus dngdodes ﬁgl%\? (1), a scanner unit (5), and a finger

press band (2). The base has a fingerprint read window (11). The scanner unit is
arranged below the fingerprint read window. The finger press band extends above the
fingerprint read window in a direction perpendicular to a finger inserting direction while
ensuring a predetermined space (2a). The finger press band is positioned to correspond
to the fingerprint read window.

Fig. §
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3.0 An apparatus according to claim2, wherein said finger press
.menber is formed thick of a silicone resin.

‘- 16 - 4. An apparatus according to claim2, further conprising a
finger sensor (4) arranged at a downstreamside portion of said
fingerprint read window in the finger inserting direction to detect the
presence of the finger inserted in saigs{inger press nenber, and

wherein said scanner unit starts a scanner operation upon detection of an
output fromsaid finger sensor. 5. An apparatus according to
claim1, further conprising a pair: of through holes (la)
formed in said base at two side portions of gaid fingerprint read w ndow,
a string-like tightening nenber (3) extHndingiSI

- ) /!
‘I { ,
8

FIG.1




thrdugh said finger press nenber and having first and second end portions
that are respectively |led below said base through said through holes, and
drive nmeans (6, 7) for leading at |east one of said first and second end
portions of said tightening nenber bel ow said base, when a finger is
inserted in the space of said finger press nenber, thereby tightening the
finger through said finger press nmenber,apd positioning the finger on said
fingerprint read wi ndow. 6. An apparatus according to claim5,
wherein - 17 - said finger
press nenber extends above said fingerprint read wi ndow to be separate
therefromby a space not snaller than a sectional area of one finger,

and said finger press nmenber is held on said fingerprint read
wi ndow with only said tightening menber.




7. 7 An apparatus according to claim5, wherein said finger press

[tenber is constituted by , a bag-1like soft cover (2a), and
a soft menber (2b) filled in said soft cover. 8. An appar at us
according to claimb5, further conprising a finger sensor (4)

arranged at a downstreamside portion ofygsaid fingerprint read window in
the finger inserting direction to detect, the presence of the finger which
is inserted, a p}aessu]e sefsdl (18 f ola det deting a pressure
applied by said tightening Aenbdr hef i ngerted firfger, and

control nmeans (10) f ' i d ' ¥, I eception of a
detection output fr o syart a tightening operation

of said tightening e | 1) et Hct pressurewof faid pressure
sensor exceeds a prgdet gft'mi ' L —
I{‘
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- 48 - said driving nmeans and starting a scanner operation of said

scanner unit. 9. An apparatus according to claim@8, wherein said
‘drive nmeans conpri ses first and second novabl e nmenbers (6) to

which said first and second end portions of said tightening nenber, that
i ntersect each other bel ow said base, are connected, and first

and second drive nechanisnms (7) for nowmg, when a finger is inserted,
said first and second novable nmenbers in directions perpendicular to the
finger inserting direction so as to be separate from said fingerprint read
wi ndow. 10. An apparatus accordyng to claim38, wherein said drive

nmeans conpri ses a vabl e ne 26) to which said first end
portion of said tightening er that, said base, intersects said
second end portion of said ti{ghteni ng> gf which is fixed, is connected,
and - a drive nechan sn1(7' \ ng, when a finger is

i nserted, said novabl e nenbe l’
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per pendi cul ar to the fi nger inserti ng d| rection so as to ba%ﬁaﬁéla‘cé from

said fingerprint read w ndow. 1 - 19 -
11. An apparatus according to cl ai m 5, wherein said tightening
menber is constituted by a netal web JHpving a predeterm ned w dth. 12.

An apparatus according to claim1l, wherein said finger press nenber has a
central portion a wdth of which is smaller than those of two w ngs
thereof connected to a surFENGERfFEXING APPARATUS

ABSTRACT -

A finger fixing apparatus includes a base (1), a scanner unit (5), and a finger press
band (2). The base has a fingerprint read window (11). The scanner unit is arranged
below the fingerprint read window. The finger press band extends above the fingerprint
read window in a direction perpendicular to a finger mserting direction while ensuring a
predetermined space. The finger préss band is positioned to correspond to thé
fingerp;int read window.

Fig. 5
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