An\appar atus for receiving and storing notes This invention relates to an
ggg ratus for receiving and storing notes. The invention (whose scope is
ifned in the appended clains) includes an apparatus for receiving and 5
ing notes of different denoninations in a note acceptor, conprising a
receptacle for tenporarily receiving a note, a pusher nenber
reci procatingly renovabl e through said receptacle, receiving neans on
either side of said recept- acle, one for each deg&nk&g%tfekof note to be
stored, for 10 receiving notes noved by said push romsaid
receéptacl e, and position sensing neans operatively connected to said push
menber for nonitoring the positional relation- ship of said pusher nenber
with respect to said receptacle, said position sensing neans conpri sing
phot odet ectors inter- 15 connected with said pusher nenber, said
phot odet ect ors sensing predetermn ned positions of said pusher nenber, said
position sensing neans further conprising a pair of disks interposed
bet ween sai d phot odet ectors, said di sks having openings therein in
communi cation wth said detectors, 20 detection of said openings by said
detectors establishing positions of said pusher nenber. The invention also
I ncl udes an apparatus for receiving and storing notes, conprising a
receptacle, a pair of stacking neans one on each side of said receptacle,a
25 pusher nenber in reciapr applare@usifontr&feitriigsand stacking =~ - la -
nmeans, said pusher nmenbstori¢igidiotess crank arm and dr|ve | i nkage, and
posntlon sensing neans operatively inter-

This invention relates to an apparatus for
receiving and storing notes. _
The invention (whosé_scope is defined in the
appended claims) includes an apparatus for receiving and
§ storing notes of different denominations in a note acceptor,
comprising a receptacle for temporarily receiving a note, a
pusher member reciprocatingly removable through said
receptacle, receiving means on either side of said recept-
acle, one for each denomination of note to be stored, for
10 receiving notes moved by said pusher member from said
receptacle, and position sensing means operatively connected
to said pusher member for monitoring the positional relation-
ship of said pusher member with respect to said receptacle,
said position seﬁsing means comprising photodetectors inter-
15 connected with said pusher member, said photodetectors
sensing predetermined positions of said pusher member, said
position sensing means further comprising a pair of disks
interposed between said photodetectors, said disks having
openings therein in communication with said detectors,
20 detection of said openings by said detectors establishing
positions of said pusher member.
The invention also includes an apparatus for
réecéiving and storing notes, comprising a receptacle, a pair
of stacking means ‘one on ‘each side ‘of said receptacle, a

25 pusher member in reciprocal commurication with said stacking



h J i 3 .
connected with said crank armand drive |linkage for nonitor- ing the \)
position of said pusher menber with respect to said 5 receptacle, said 4
Mosi tion sersing nmeans ‘conprising a pair of disks i'n intercomunication

‘with a series of photodétectors, said photodetectors responding to ,
positional indicai on said disks. Heretofore in the art, numerous types of
10-- °  -2- security validators have beel” known and used.  Such valid-
ators are typically of the tray or slot acceptor types, the forner

recei ving the currency, Q.. securjfy jnt ' i (1S - Llid ipto a
te“;t “posi ti c@%,a%\t/%_fi %%%gﬂsgf%%grﬁé%bcéetpv%&gi&s@c%@ u‘?‘?aeé\l?:yg'{qﬁn%'?&sl o‘t‘lg%d

t heh, by rolliekage, tand |pdeitipms sensing oeanm cgperatoiekneinter-st ati on.
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t he determ nation has been nade that goods and/or change 1s to be dispensed
i n exchange ifgetdtoPositd arurafefai dnriisher grenkar witdy rarPephriopriatdl y
st ?r ed forg fﬁ&ﬁﬂ;ﬁtm@&i sdatiid)'{pdaadilhlﬁx cga;ggimg am?ari\@ad‘tﬁ?ﬁﬁsi&g?&& Vp &10r 2S£l
retaining such, currency are ically referred to as stackers. cour se,

CE ackor o had S AR rORRRRRE HoR (LA SSRLThE L ATl S,
devi sed for sadid phoodetkctors otespureping sto pdsideisshaknovdi cd nckersaid
operate on WTQ&sa gravity feed and nechanical ly actuated concept'.

However, known stackers are not tapable of efficiently performng in
acceptors which are oper atlenetiafionedin thamrt ecimgraps ryResied of

mul tipl ej@enam nations. lp many such accept- 20 ors, the pultiple
currencies are all received and stacked in the sane |location with th
operator having to nmanual ly sep- : '




e the various denom nations. Of course, such a technique is extrenely
icient and tine consuming. - Additiordally, in known, stackers. access to
tacked currency has generally 25 been difficuft. - Finally, :
\condeptions of stackers which maintain the bills vertically have been"
dfficult to devel op because of the-tentdency of such bills to break out of
or spring sideways fromthe stack. ‘A preferred enbodi nent of the -
i nvention provides a dual stacker for sl ot acceptors over- 30 conlng t he
above- deS@curdd ydvaldstakors rhaveidreemdineve andentedn maySwehwsplidnder -

stood thaeRref areed IINERS e 14168 efay SV ESLOY NeYepEoPXEPPLS, %bl now 4

be described with reference to the acconpan drawings, in which ; 35 hwf .
Fig 1 i$&oXm&rgdessdiignat hﬁewwefacmo”'g éyc‘srgaaeeb%? 31 EFAY gbaeh
accept or 1tsymean&nmnlmﬁbmg at éltfl pos BEK® , aﬁﬂbﬂﬁylﬂﬁeth&téveﬁébéﬁlweg g.
" 2is at pkan view of the s ack t he not ept or

renoved; §°h currency in 4 EEE?l%Pé{% P% oF Qre f Eﬁﬂnch drive
assenblypabsbheuhancuhnﬂncyehﬂ«nndF%@p ﬁbst ststﬂenelevﬁnlehaherleW/of.

crank and aupeh ORIl s xoénép,g oS WE ALy Sh KGLeRNoUL DG, LG same in

operatlve | Nt er tween photo sensors’ an cTank - gear
shaft;. Png %hes detesmimiatiion dwpaibe¢r madecthate gdods gand/onndhange. 6 to

11 ar e i kgl el ASPInddif il Slchdhe e RESEE b beéﬁ\@e@ui-beneynﬁnstpunch
drive assenbly, .and 15 position photo sensors_of”the sane stacker in
each df be retrieved and approprlately stored for future acquisition
by the operator. - Means for recelv1ng and retaining such
currency are typlcally referred to as stackers.
' Of course, stackers have been previously known
in.the art and the same have been deV1sed for both tray and
15 slot acceptors.  Indeed, khoWn'stackers operate on both a
gravity feed and mechéniCally actuated concept. However,
known stackers are not capable of efficiently performing in
acceptors which are operative for testing and receiving
currencies of multiple denominations. In many such accept-
20 ors, the multiplé currencies are all received and stacked in
the same location.with'the operator having to'manually sep-
arate the various denominations. Of course, such a technlque
is extremely inefficient and time consuming. Addltlonally,
in known stackers access to the stacked currency has generally
25 been difficult. Flnally, conceptlons of stackers which
maintain the bills vertically have been difficult to develop
because of the tendency of such bills to bfeak out of or
spring sideways from the_stack, - A preferred embodiment of
the invention provides a dual stacker for siot acceptors over-
30 coming the above-described drawbacks. _

In order that the invention may be well under-
stood the preferred - ‘embodiment thereof, given by way of
example, will now be described with reference to the
accompénying drawings, in which : '

35 Fig. 1 is a side sectional view of a note

<
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Yhe respective positions of interest. Referring now particularly to Figure @
1 a note acceptor -10, which is of the slot acceptor type, includes a casing\:
Jor cabinet 12, it being understood that the same is 20 accessible in -
Standard fashi on:by side access doors, opened by the operator through use

of a key, As the nanme inplies, the slot acceptor 10 includes a sl ot
escut cheon 14 for receiving currency of dther securities being tendered for
“val i dati on. I n standard. fashion, a bill placed within the 25 slot 14

“travels along a note nat 6 [0 £ 658 byndi dHpheShagksi 18. |
. The details o-ce[éll"eorslcgka tQ%:%e%‘{%'? %%réeé ott_esefﬁ?oﬁ% r(larelglril f%r such =
speci fi cs arstagkempembodying tthe tinkertb@nbf this i nvention. The stacker

assefibly 18 i's al so shown gitop 30 Pl 6dp VBN ¥idkJof 26he d8mb! huslr at ed,
the assenbly 18 includes a pair of oppositely positioned plates 20, each:
having a paistaskemgridh dehe Rt s3CPRYQREFMYVEher ef rom The plates and
gate stopss 20, = 22 define giiel e3 b Weedi de t €IPeatiynsEcepercbe popuhchned
beneat h or a‘}-_ the end of. 35 hehnote arf-ih 6 for, receiving a note once it
‘has been  dDAVEAIFIREY hal ? reane 8L SRETHETRG aut hent | o

Mai ntai n- ed on each side Bigthe b ad esi@® ebevatibenali niewcofit acankgand
engagenent  wi th.the te st 22 ar es ! S I, , ' 26.
These st acki‘ﬂ‘tf'cpl’f aﬁoessqlatajfoen b‘?ﬁ%‘é&d %§ 1'rg?l-ééspge%:)'ﬁg g,yﬁe;g%ltﬁgggf leﬁ?i&ﬁgsggg 30
carried by aswoeiim aperakiv, iguerqmnettiomgbetweer Bhetagsengorsoapfges

 the plateg 3he 46 4VaEch FOMAEEI Ng engagenent with gate stops 22. |t
“wll, of course, be understood thg’it each of _the géat'e 24, 26 .h

associ ated therewith pairsFE- uppk? AntPP oBRkRR pY Y’n@i the Stf'ugts’ure_ of
- Fig. 4; and _ .
Figs. 6 to 11 are illustrations of the inter-
relationShip between the punch, punah drive assembly, and
15 positioh photo sensors of the same dual stacker in each of
the respective positions of interest. ; )
Referring now particularly to Figure 1 a note
acceptor 10, which is of the slot atceptor type, includes a
casing or cabinet 12;-it'being understood that the same is
20 accessible in standard fashipn by side access doors,'opened
. by the operator through use of a key. As the name implies,
the slot acceptor 10 includes a'slot.escutéhebn 14 for
receiving currency or other securities being tendered for"
validation;' In standafd'fashion,'a.bill placed within thé
25_slot 14 travels along a note path 16 for ultimate receipt
‘by a dual. stacker 18. The details of'the_slot acceptor are .
not set forth herein for such specifics are unimportant to’
the teachings of this invention. ' ' '
: : _ | The stacker assembly 18 is also shown in top
30 plan view in Fig. 2. As illustrated, the'assembly'18
includesQa.pair_of oppositely positioned plates 20; each
having a pair of angled gate stops 22 extending therefré@;
The plates and gate stops 20, 22 define thefe-betweea a.
temporary receptacle positioned beneath or at the end of
35 the'note_path 16 for receiving a note once it has been



O springs. Apisher nenber 36, conprising an appropriate plate or the |ike,

operative through an opening 38 to reciprocatingly transverse the

. \m ceptacl e defined between the pairs of plates, 20, 22. A not or- and #
asjsoci ated drive 15 nechanismis nalntalned within a bottom section 40 of

{Me cabinet- 12 and will be discussed jn detail hereinafter. Suffice it to

say at this time that such mechani smachi eves the desired novenent of the

- pusher nenber 36 .t hrough the receptacle and into b|||-stack|ng engagenent
with an A C bec ent '
her ei naf t er, en a tlbﬁzhe ﬁ@r%é:%?vg%a%hgﬁea%gcae@h H%et meolgﬁlﬁgggﬁl at eh /

20, 22, tetk qxusem;rh rkdrero3cchi rpkates h%O bind bm@ls%ﬁ@ @@nwetsnackl Tefe
plates 24ngfiermard) WA tHACKIEW PePE P Hfe 2Pe 855061 0L eGc ¥Ekng

particul ar. denomi natlé)n of the bill. . . In fact, the pusher menber 36

i nparts PURYES 144 "Therhesvacking RIRFERCITE PER9RR RY 2ERSBPCENe
ot her CBEﬁﬁzl‘édls'lg:s)rbﬁ hepxdmgsnz&; i 30 @iribed bby | assodbatedhrodbe3pyshge

mb f t f dto h_menb the d t- 30
Ton ot 1 e, KRATIAE o A it et 1 I ORFEes TR B 28 [he
gate stopbs:vm'qumttmimgIen@gQ;EQntIgwatshlgamvﬂsopﬂeZQacroEt m:l:llthen o

t t gct t ed on
he. appr oot ST SO B 4B TG Sath 0f B 1 IONE 260725, R

the appropriate sta urns to a
35 neut r Assssskatesh ﬂhﬁnqwm:ﬁ\lm@%fuywm‘v slweedgveessmg 5 the gate
st ops 122 spiGhhddat these edges then hold the stack of bills against the -

pl ate 24, 26.  This Uﬁgi of the stacgs of bi|]ls between the plates 24,
26 and the associ at ed her member comprising an appropriate

plate or the like, is operatlve through an opening 38 to
rec1procat1ng1y transverse the receptacle defined between

_ the pairs of plates, 20, 22. A motor and- 388001ated drive

15'mechanlsm is malntalned-withih a bbttom'eection 40 of the
cabinet 12 and will be discussed in detail hereinafter.
Suffice it to say at this time that such meehanism-achieves
the desired movement of the pusher member 36 threugh the
receptacle and into blll-stacklng engagement with an approp-

20 riate stacking plate 24, 26.

: "As will become apparent hereinafter, when a

bill is received by the receptacle between the plates 20, 22,
the pusher member 36 directs the bill towards one of the
stacking plates 24, 26, each such stacking plate being

25 associated with a particular denomination of the bill.. In
fact, the pusher'ﬁember 36 imparts a blow to, i.e. ”ﬁunches",
the currency into'one stack or the other depending on the-
denomination of the bill. As such, the pusher member will
hereafter be referred to as a punch member in the descript-

30 ion of the preferred embodiment. - The punch 36 moves the
bill past the gate stops 22 with the bill deflecting as it
moves'thereacross.ahd then into contacting engagement with
previous bills'which have been stacked on the appropriate
stacking plate 24 or 26. The punch 36 then returns to a

35 neutral pOSition in line with one of the pairs of edges of



edges of t he gates 22 is by virtue of the biasing of the 5 springs 28, 30
di scussed above. It ,shoul d be appreciated that the bills are thus stacked
wertically, ~reduci ng t hre space required for the stacker assenbly, and

obvi atirng the need for changing the posture of the bills as they are

received fromthe note path 16.. 10 - _ - It should now be
apparent that the stacker 18 |s di vi ded" |nto two sections 44, 46, one
section 6. for each of two denoninations of bills. For exanple, if the

acceptor 10 ﬁﬁéeg&@@a§£8p§f229§§bﬂlﬂﬂaﬁUEhSBéYeHQeQ”EhGﬁthRUetﬁ@'E%%ck |
'dehpnlnatlons Iff may be_ desi natgg égat to recelve ghe five
dol‘haf 5 %l?$§1Vf?ht fiePlrtg ﬁ’b hg L§nUF & BoPEr &6 vi ng

t he one dollsﬁa&kélaf biN1l& béeweéﬁa5h64p15t63|ag,oﬁédahﬂethatassbe;amhdls
obvi-ous that r one. will be designated far receivin cki ng
the bills nodts d§%9$§ ﬁesléz Is°6y' ViFLhe of' th g%ﬁél Fng %%ﬁbk o
bet ween tkﬁasnnnmgslbﬁe ﬁvadesed$§6daaUOvhe ed@bssbbuidebgaapprzz;amhdre i's
a tendency f o] r o] st yle! upon o
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pl aced Onfﬁ%%b&'@%%(EhéﬁﬁiﬁéaQKér%3§t§Pé éfetﬁénBYQQEYaEHtRE§'B%@ by

appropriate clips 43 €I each end thereof. The pair of rods 42 are
posi tioned iTPEPLYed Feem¥RA-neke pPabBr 48 nately equal to the width of the
“notes to AP - be acrepikéutd Aswi bekappasefib aaheStnboBeabke&I ii@ned

and to restrjgtyd dé&r'”g'”gwgcéég 1onsy4Re'29,r8H8Vsec ion




-,

omthe clips 43,. an operator may open either of the side doors.of the
‘let 10, renove one of the bars 42 and nake access to the stacks of bills

r} renoval 25 t hr ough the side of the st ackér 18. The operator k;
fay/ al so reach down into the stacks for renpval of the curren- cy as
-apparent fromthe illustration of Fi 2. In any event, there are three
easy nodes of access that an operator hay make to the stacked currenci es.
- 30 ' Wth reference now t o Flg 3, an appreC|at|on of the

dri-ve mechani sméqy o §. ity éJ‘éﬁé gat ed
that a reversi bIe nrrgiqc:)r 48 iS opgiatlve or d wgrﬁ cran ear £ fhrg!gﬁ
a gear train 501%r Igpeg:gmf(ngyurrency £

shaft 54 havi ng fan gl mtm@adotmr r Saroninae i he| I thé Qeéataenméysks to
be di scussed herei nafter. A crank 58 is.driven ﬁi"% 30 aft 54 and is
o*

in pivotal drividfy 95RiERANRR AT oMt‘FPtﬂ% %’u‘ﬁ%hth?'l R the end of.
thespunch Iink Giltlerndtls ghevarieal Mmeﬁgsdeslﬁgﬁi‘teécforeﬂeoeihingt he
openi ng 38 (best PML | d he .
punch plate 36 |t§41oper aéb |a\;/"elbﬂé]osnhec %#hcﬁgs{‘gdéggég ois can
be seen, oper at idifigrent siger siibI%Bs@V%ﬂthFRQBtb%hlévssrnonerrent of

the punch pl ate@ﬁr%m&@%ﬂwéa mfhwcébem e&hﬂgséﬁcﬁ flg! ppasver si ng
the receptacle éi ef i ned by the pl at es 20, 22. e notor 48
3 _

bei ng reversi bl In o8k ¢ mefedof the pl ate 36 to ach| eve the
~desijped interaction with the SheChd I ph ek 2e BhedBy the appeopedatas

'ITustrated in %]9& e424?r516 éh&éné’déés of the gates 22, there is a
tendency for the bills to spring outwardly from the
stack by sllding upon each other due to the pressure
applied by the biasing of the springs 28,30. To pre-

15 vent such outward springing, bill retaining bars 42 are
' Placed on each side of the stacker 18 and are removably
maintained by appropriate clips 43 at each end thereof.
The pair of rods 42 are positioned in spaced relation-
ship approximately equal to the width of the notes to
20 be accepted'so as to. keep such notes properly aligned
‘and to restrict the springing action. By being removeble
from the clips 43, an operator may open either of the
side doors of the unit 10, remove one of the bars 42
and make access to the stacks of bills for removal
25 through the side of the stacker 18. The operator may'

: also reach down into the stacks for removal of the curren-
cy as apparent from the illustration of Fig. 2. In any
event, there are three easy modes of access that an
operator may make to the stacked currencies.

30 ' With reference now to Fig. 3, an appreciation
of the drive mechanism for the punch. 36 may be obtained.

.Here it is illustrated that a reversible motor 48 is
operative for driving a crank gear 52 through a gear
train 50. The crank gear 52 is comnected to a crank

35 - gear shaft 54 having aﬁ end 56 thereat for receiving
interrupt position disks to be'disouSSed hereinafter. A



Y5 . ’ of the crank gear shaft 54 receives thereon a crank position (52;)
‘di sk,.64 and a punch posi ti on disk 66. The former disk 64, as illustrated,

has an outer circunfer< ential portlon renoved about an arc of 180 degrees.

The punch p03|t|0n di sk 66 is characterized by a pair 20 of slots

68, 70 passing therethrough. |In a preferred enbodi nent. of the invention,

thé slots are spaced apart by 146 degreep, while each-is spaced 17 degrees
fromthe perpendicul ar intersect |ine of the 180 de- grees sector renpved
fromthe plate 64. O course, 25 . the particular spacings of the

sl$t/sb68d70 agd t hedwanio88 iiwn dedven ?qg%etmﬂe $@l ndods ﬁﬂapﬂdh odlagk 64
e dependent ar aneters includin acin ot

et Stcor Tomec 1 EYRE FR Sonratiod vl oS58 Cpth, LAkl 6070 Hach, o

i nterposed across 3he end of thzagnnnﬂlktnktﬁﬁwmhbsk b6, pmﬂviéedhe punth
detector 74 is int ' Kaf4 o]

wor ds, an- out put Sfé%ﬁ%ﬁ%ﬁég {&et g%ﬂé 3§ ?Lgtf%irgggnf ?J.P|
hal f c@cle of the r mtbfgu d.nﬂl@naebmndmetpmchhplaaaf36y@seopera-
. posi- 35 ' tﬁi¥b1¥ ddtth&d Pk pﬁifdéfﬁthe RBOEkandgkec-

tors 72,76 result fromsensing [ he s ots 6 70 of di sk 66. These :
_slots are spaced t 94RH QR %ion, ke ¥eversl cﬁeﬁY%tEDQBraﬁ poi nt's

when it Ifs alhl gnﬁd aglitevde megatent éfletwet ﬁ& B&téhsﬂnreelgteeaﬁingm
passed to gating ol TEOHER e TRIEERE 38 80 FEESFUet BLRp ot PR e REPEAR ! <
of thel@etectors 7XeBined by athe plates ompﬁzs tWishanhlerdotogléSIB&hg
These buffered reversible, the shortest movement of the plate 36 to
achieve the desired interaction with the stacking plate
24,26 may be obtained.
. N S As illustrated in Figs. & and 5, the end 56
15 . of the crank gear shaft 54 receives thereon a crank
' position disk 64 and a punch position disk 66. The
former disk 64, as illustrated, has an outer circumfer-
ential portion removed about an arc of 180 degrees.
The punch position disk 66 is characterized by a pair
20 of slots 68,70 passing therethrough. In a preferred
' embodiment of the invention, the slots are spaced
- apart by 146 degrees while each is spaced 17 degrees
from the perpendicular intersect line of the 180 de-
_ . ‘grees sector removed from the plate 64. Of course,
25 the particular spacings of the slots 68,70 and their
~ position with respect to the half-moon shaped disk 64
~ will be dependent upon'parameters'including the spacings
. of the photo detector 72-76. It will be appreciated
that the photo detectore'72;76 are interposed across
30  _  the punch position disk 66, while the photo detector
74 is interposed across the crank position disk 64,
- In other words, an output signal from the photo detec-
tor 74 is emitted for a full half cycle of the rota-
tion of the disk 64, indicating the half cycle posi-
35 _ tion of the crank 58, The outputs of the photo detec-
o : tors 72,76 result frqﬁ sensing the slots 68,70 of the




outputs are then applied to the m croprocessor 80 10 which is
programmed to decode the outputs and deter- mne therefromthe exact _
position of ‘the punch plate 36. Through the notor control cjrcuyit 82, the _*
Mi\cr o- processor 80 may then control the reversible notor 48 to effect

oper driving of the plate 36 to nmove bills 15 fromthe -
eceptacl e defined by the plates 20 o8t o.the appropriate stack. As shown in -
Figs. 6-11, the position of the punch plate 36 and its associated drive
assenbly 58,60 is related by the interaction of the crank position 20 |
interrupt disk eiislodé@uncTheesislarsiarersppcedi ta badicater theect to fgyb{

e punch ol ot o PORTFton 48 3sf ndl AEEKe | 36 UETpRRELEULALE, BBV ERTY

al i gnment of theakigned Geibhtthe hedgest of dthecgates 2225 provi des
an output signal to the m gg O KGESERIF tﬁatthéeoﬂﬁgﬁﬁspbft€h§6oh§tb”
alignment with edges of the ‘gate stops 2 gne de of the receptacle.

bet Been the pl atd@Eeetong Q?mPQPERSi%Qﬂ%GuEBﬁt7%UZ t 8TeoPaseed| §8kwise, and
the slot 68 compsatilig ¢Eeéeitsy 79 which is bpePavivé Ebe Bagferdapector

T b b ARk S, Bibaelged D7 g Rsb8, LA
respectively illastpatedto nstawdaréd bogic. levéls. QﬁhESeubdeEMeBMAse o _
Wth the photo (FERFEs st "Eheh s éf%e FO, hg 1ER8ER0CRRR0E B0 0 00,
80 i19 9. adviwhichhbs. nmg:pame 380h scheethescnﬁnu#amﬂt deter-
nune_theref:om the exact position of the punch plate
36. Through'the motor control circuit 82, the micro-
processor 80 may then control the reversible motor 48
- to effect proper driving of the plate 36 to move bills'
15 . fram the receptacle defined by the plates 20 onto the
' appropriate stack : :
: _ As shown in Figs. 6-11, the positlon of the
punch plste 36 and_its,associated drive assembly 58,60
is related by the interaction of the crank position
20 _ interrupt disk 64 and.punch position interrupt disk 66
with respect to-the photo detectors 72-76. Figs. 6-11
proceed through the entire movement of the punch plate
36 inzits'entire_teciprocatihg path, indicating that
alignment of the slot. 68 with the photo detector 72
25 _provides an output signal to the microprocessor 80
that the punch plate 36 is in alignment with edges of'
the gate stops 22 on the one side of the receptacle
between the plates 20. ~ As the disks 64,66 continue to
rotate clockwise, and the slot 68 .comes into registra-
30 t'tion with the photo detector 76, the microprocessor is-
advised that the plate 36 is moved to the opposite
edge of the receptacle defined by the plates 20. This
is respectively illustrated in Figs. 6 and 7. With
_continued clockwise rotation, when an edge of the disk
35 64 comes into :egistration with the photo detector 74,
- allowing light to be sensed,_the'microprocesSor 80 is




i ve: travel, havi ng cleared gate. stops "22 and stacked the bill, The rermvm:
sectar of the pl ate 64 i ndi cates. 5 via the photo det ector 74 t ¥
_ghe plate 36 is on its-return hal f cycle. As rotation continues in a '
~ clockwise mariner "and as shown in Fig. 9, the plate noves until it is again.
in alignment with the sane side of the plates 20 as illustrated in Fig. 7.

At this time, the 10 slot 70 indgycates to the nicroprocessor 80
vi-a the photo detector 72 that alignnent has been made. |f clockwi se.
rotation were to continue until the slots 70 were sensed by the .photo

d&t ectors 76, sUch' \adma&\cﬁhat ehehglate J6rfds phade 'ﬁﬁsi:sa:*tmmieﬂee@l |

| \émhte éSbe not ed that | s 'S e{lﬁe @%‘e% éoet#"l%&m 6 [ cllﬁn%tt%?%n‘g stacked

illustrated in Fig. the diddidy, as shown in Fig. 11 asthe pl ates continue. —

their clockw se rotation, the m{@tﬁnﬁﬁ,é‘@rglééwls d:% tl\%{.} ﬁ%at’@xéﬂufﬁgfcates

travel in a direction oppo S|tethat shown srtuation TS

det erni Aed by bl ocki% QfibidetRatan of4 71'41435/ the plate 36 ivown | bted
cl ockwi se rotation waithen hﬁlmfdy@@ tfrﬁsméﬁﬁﬁ rtib:ﬁé‘ﬁ-tltihé Nl g cPockwise
As can be seen, there |sra noni-t or i.ng_of: tti%f he punch pl at e 36
as well as the cranf XM fita stlﬁp%ﬁb h 'pl teauoves, weih-

tion, the m croprocés;sdrs &gaﬁn dtnnaidsgmim'm/a#ithtt;h@fsm@(%ﬁié Qsﬁeﬂ%‘ and,

|f|t|svaI|d It L, oft Iate
and 't he crank asse to re are % ;ﬁa figfﬁ nd‘tof ettﬂ the
While thO bill is rmﬁlmal éndimsowmwhmenm@mu 8Q hweimntfm 48
is moved such that igiedinetettds AP i bl {fiutiie dde Blale dlad e 1f

lteceptacle def i ned %& Emise rotation were to continue until the slots 70
. were sensed by the photo detectors 76, such would
indicate that the punch plate 36 is in alignment with
15 the side of the plates 20 illustrated in Fig. 10. It
- ~ should be noted that this is the same position for the
plate 36 as illustrated in Fig. 6. Finally, as shown
in Fig. 11, as the plates continue their clockwise
_ rotation, the plate 36 continues on to_its maximum
20 _ ‘travel in a direction opposite that shown in Fig. 8,
' . which situation is determined by blocking of the photo
‘detector 74 by the plate 64. Continued clockwise
~_rotation would then achieve the positioning shown in
| Fig..ﬁ. _
25 _ - - As can be seen, there is a monitoring of the
- position of the punch plate 36 as well as the crank '
arm assembly by means of the plates 64,66. 1In opera-
tion, the microprocessor 80 determines the validity of
a note tendered and, if it is valid, it determines the
30 position of the punch plate and the crank assembly to
' prepare the plate for stacking of the bill, While the
bill_is m;intained;in escrow by the note acceptor, the
motor 48 is moved such that the punch plate 36 is on
_ ‘the opposite side of the receptacle defined by the
35  plates 20 of the stack which is to receive that .denom-
| ination of bill. Knowing the position of the crank



-

*

, plates 20 of the stack which is to receive that denom ination -
Yill. Knowing the position of the crank assenmbly 58, 60 and thepu
'Eyae 36, the microprocessor 80 drives the reversible motor 48 in-the %
I rection which nost quickly attains the desired p03|t|on A o
- “MrCroprocessor 20 then issues a vend i gnhal , passing the note or bill down
~the 5 note path 16 and into the recéptgcre bet ween the pl ates 20.. The notor
48 is then again actuated to cause the plate 36 to push the bill against i
.the gate sto t h r hS The QU s to
mve to i $85RB TR, 185, B0 apb €nB' BRRER"BEALe 30°7E4R, Piks %%rﬁbenéébﬁ&umsu
to the 108@p¢rop¢satbeneeveaslpéslmptnroﬂSenphéheFﬂgre@t@mngwhﬂqhrnnsﬂ
may be Prag RPERS bXtth gl £h8- dBERFEASPHs3RibA .M eCAl ¥R A riddsd 20
. currency once t e va aatlon t est _has been conpleted and while the currency
i s hel d ihhescisfues peerd ®pgRalnePdsfdng §HS node eauddllislaye thie | is

| mredi agehyté eﬁ&tuedéaaﬂdstiaetseaherm&begtat:&bc beRivelen t(hfe g e do.
operation,. ~ It wll also ge apprematg’lé%3 t with the or 48 b%%

reversi bl etﬂ%tﬂrcﬁépracs €8 2601Aagc o tong s e

pl ate 36 pm&lﬂ the behit agannst 6her ghski 8Bapsn22e vl owft o ItezeZanﬁe:rr 48

and result nt ane nt _of  thg.cran ;858 Iy aln hast eni_.ng the operation
tinme. é Cfﬁ 2 te 36°contin gngppgfg us fo% re@blaﬁﬁb and
storing mmmgneiodl6feeehhedeﬁ@gsna8|and LA andotbea@@ep@@qrnannwﬁheg a -

10 approprlate neutral position of elther Flg. 6 or 9.

The motor 48 may. be prepared by the micro-
“processor 80 to recelve and staek the currency once the
validation test has been completed and while the currency
is held'in escrow.“ Hence, when the vend 31gnal is 1ssued
15 the bill is 1mmed1ately recelved and stacked, making
efficient use of time and operatlon. It will also be |
appreciated that w1th the motor 48 being reversible, the
microprocessor 80 may prepare the p031t10n of the punch
plate 36 with the least amount of rotat10na1 movement of the
20 motor 48 and resultant movement_of the_crank assembly, again

hastening the operation time.




receptacle for tenporarily receiving a’'note, a pusher nenber Pl
reC|procat|neg renovabl e t hrough said receptacle, receiving neans on
@it her side of said receptacle one for each denom ination of note to be o
stored for recei'ving riotes noved by said pusher nmenber from said
receptacl e, and position sensi.ng neans eratively connected to said pusher
menber for nonitor- ing the positional: rglatlonshlp of said pusher nenber
with respect to.said receptacle, said position sensing neans conpri'sing
photodetectors interconnected with said pusher nenmber, said photodetectors -
ngi ng pr eebAEMSi ned positions of said pusher menber, said position
sen§Jng means further conprising a pair of disks |nterposed bet ween sai d
- photo- detettors, said di aAksappiraguspépirngecelietiagnand stowtinigcabteison

W th said dete tection of .said;gpenin de _
establlshln % %%Pfegﬁgg e?%?ﬁnﬁ ﬁg? 19n§e“°g§ QXc%ﬁEgr, Egﬁkga%63FEFUs as
cl ai ned claeqeataQAeréon teingorecépyackeedvape scnokepair pyshpiramegber

posi ti oned pgeeﬁﬁsaee?algt PehoveBEE bﬁ%ﬂghdgyﬁa%@ee%selst 09&%&% ng

from si de - edges ereo aratus as claiméd in claim1
“or claim2, mﬁh$§h°ﬂu?%ﬁbﬁflﬁé¢9d9§ eahﬂr6PCﬁe§ﬁ§leonﬁeetéert6a§a|&eae@her

menber f or §§£6§&hvskynseél&boaengtaaéd peabeEeeeabghgoaoeegehe@buveyslde
of said receptacl par at us ai§0|al dinclaim3

wher ei n sai E%n??ﬁpeﬁeﬁﬁngﬁrfﬁeP EPFaegegﬁpﬁaﬁ hePPfleROSLELANS Segsing
reci procatimgan®vepenatibely connectedAﬂoaaaaaapuShEermeabervfbg mokitor-

étorIEg nobﬁg e Bagiggiﬁaieggf %2%85h1pp%%rs8§d55%% Eggmemgg WQQ% on *
: respect to said receptacle, said position sensing means
comprising photodetectors interconnected with said pusher
membec, said photodetectors sensing predetermined positions
of said_pusher'member, said position sensing means further
comprising'a'pair of disks interposed between said photo-
decectors,'said disks having openings therein in communicat-
ion with said detectors, detection of said openings by said

detectors establishing positions of said pusher member.

2. An apparatus as claimed claim 1, wherein said
receptacle comprises a'pair of plates positioned opposite |
each other, eéch having diverging gate stops extending from
side edges thereof. - '

3. An apparatus as claimed in claim 1 or claim.23
 which further includes control means connected to said pusher
member for selectively p051t10n1ng said pusher member on a

' selective side of said receptacle.
4. ' ° ° An apparatus as claimed in claim 3, wherein
said control means further drives said pusher member in

said reciprocating movement.

5. ° | An apparatus for receiving and storing notes,
comprising a receptacle, a pair of stacking means; one on

* c L M S *




ea h Side of said receptacle, a pusher menber in reciprocal communi cati on -
pyi d stacki ng neans, said pusher menbér i ncl uding a crank armand
nkage, and position sens- ing nmeans operati-vely-interconnected with

with respect to said receptacLe1zsa|d posi tion sensing neans
'conpr|3|ng a pair of disks in.intercomunication with a series of
phot odet ect ors, said phot odetectors responding to positional indicai on

sai d di skseaéh side of saidnreppatarie.as Eushesrd memberaiim Teadradal sai d - s
stacki ng n@@ﬂﬁvﬁﬁEQtEBHp@F§RS %1&&%&%@k§h @l al Blat%ﬁld.ﬁbsher mem b/v] \‘/

apparatus as clainmed Tn clarm erein pushe conprises a H,ﬁ
plate i n phralrdingepacrank shmpand §€P@eséﬂm#gg@ba§@d plostic il sens- ~

- An appar at ﬂﬁgaﬁeﬁhé' aserhel%wmﬁt%c%we%éd m%e's%ﬁa'&arn%w%a

conpri ses ai r opposi t el y posi ti oned pl ates, each having divergi ng
edgr;ne)s drive hnkaﬁﬁ Eppamanitordng khee@osdtion Mg saiskmsishamch of

sai d sprln@ehbaﬁedlﬁhabQSpeatbtaSedlﬁowabéﬁtﬁeanC%alun%d@ﬂﬁﬂyﬂnﬁgnéﬁﬂg‘
one of said edges of each of sai deg aos é oiltlone pl ates. 10
al

An appar atis as ¢PAPREAIPE anpasf 9 Hifdes

reverS|bIean@@olesoqﬁepheﬂodetendodsbvsagdsphdtpdehettme&be@sphhdlng
An appar atys 9§1§§8§5Y'Eﬁd§?g sggrgggdng&gﬁ substantially as herein’

-descri bed wt erence e acconpanylng dramnngs [err]

6. An apparatus as clalmed in claim 5, wherein

said stacking means each comprlses a sprlng biased plate.

7. An apparafus as claimed-in.claim'6, wherein
said pusher member comprises a plate in parallel relation-
ship to said spring biased plate.

8. ' . An apparatus as clalmed in clalm ‘6 or claim 7,
wherein sa1d receptacle comprlses a pair of oppositely

.p031t10ned plates, each having diverging edges.

9. . : An apparatus as clalmed in cla1m 8, wherein
each of said spring blased plates is biased towards contact-
ing engagement with one of said edges of each of said -
oppositely posibroned plates.

10. © An apparatus as claimed in anY'of claims 5 to'é,
which further includes a reversible motor connected to and
dr1v1ng said pusher member.

11. An'apparatus for receiving and storing notes
substantially as herein described with reference to the

accompanying drawings.
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ank arm and drive linkage for nonitoring the position‘f said pusher -



