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the sel ection process addresses the next character to "see" if it has been;l _
sel ected. Operation node 11 (character selected) 45  Operation here is
sim¥ar to Mode | so far as signal path@ Q& 2R6cerned, but with the

fol kewi ng di fiﬁbﬂ?%?e arebdhS e E? i€ BRlcAlstha DA% (P& Ehlj\ftlh?eghc}?& fromﬂarﬁxghggiéﬁél raha
signal at the; tBiHing Whe dnhfes Sétlinig¥ Qs YurldioHd N & perét@Bacl tance
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coln e0'%0" EqUEh Hea e ey i Fruie
the excl usi Vea:?fl?e oQWtrQ& T\EN QLLQ%H fc@%hebgjtggl%nn I ﬁgu @GILZJ
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appl i ed, thusFiguié eA,iopgosingatiastdhguides 2 cpreferdble otialdck ligtatabsorbing rgstadrai fareomedl tadil®AGnd -
must be sel'®calignthesard i ghitig pydirgd dawntimfrons Ridhe line otitesk pt Rkdetreyfsistone 7 'elrd"fr; ig F'gwa g8
(2) the sane g RqfRsion: ?{2(64?}% ‘Qf""'t’?’i etﬁ’ﬁ‘i‘rﬁi 58‘°l'@s Jonmn e@f‘i ’C‘(“ qdiagiam p

view, g hot ransist rsn
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mar k- sense re'aefe'i"afél"ﬂ'@‘ti‘mqg?"%ﬁa@ cﬂstbafﬁte statash the @adfsevweﬁeﬁvewnmlstmwshat;'ack
pref erred for%ﬁ;;cé% ﬁm‘%’ iy ':élf: B 3r§ zié'éted’ g’&i&%ﬁﬁ“‘ét §ﬁf&‘§ S n OF fighe

card and on gﬂm&n{l&%n &hidatso 6%ble an termmatlon of

proyides aznome prdiafcknsem&eraaadﬁrdt at reli ab y distingui shes I'ntent i onal

mar ks from acci QenkiainfHidehy, vibfol @ik Sbdk bensh LiBGShied Fyle 32, tliGhtemlifl diode 01" and
addi tional l'y amﬁateégém%nvﬁhgmabaoeéaniehn&fg £ aBbct UR&ia gsom»g&réa(? '%Jze at the
conponent s r eciiieqt@bf Qoiis MgMeenEUNEORESs in/the Platk\sikisd séaderting GeETRE lowDktiedthe card is

mark- sense 4 eeqeveﬂ levgstepy! @h?eemmge@gerfw%neefd hip wavefaom, ?ﬂpgmptt;swmtra ttwfffargn the
O N e ou '
i nt ot ona; FRRHY gﬁ%ﬁ‘*‘%g}e’% ¥ a*"%ﬁf{'%@ r ‘%‘%@;or Rt G s R

uni ntenti onal ar res

|sI|ghterthantheth esho r] jk .
ot r t d 1g k ar s 2',

276 addi ti gn, g Jﬁ%a é@iﬁi eé EJ Py ety F°§ igtﬁh%gg Q2 from

threshol ds™frg nt d&rc@ gof@l nd rBsi&¥8H rebwdir RARE, R 2, connected -

settings as fbedgden®I2ndRSG,tis ﬁirawam:lfot enRpebdtddohpesatid; Goilckacapacitai Chisphwided at the
present i nveniunaing of AS-RheRGt trelimihbigl, ffene@egmswfeﬁ Theys ntyenmfd@rre'ﬁt QOHGP-CF amos is
that readi pg 33’*’é‘" ek LZJ%‘Z??S%S?L%%?&%"&L?*‘ DRAIA: t s'?ofﬂ Epectve
the printe d@ﬂ at B§A 2%hts hr’nesals%c nne FMﬁ%a‘?@hQi Xtrtgh I@épel r§§rough :
than reading tbmsdia;s@:e@hararaahsjefea aWIEI6dR taékin@Pdid dnald7. asmbom ofta .dzarz 8" ona
are not prededata Wrieraad enabiiag nfeiatch Y2 pmndsetaeiearresrbonuine résistopnitel puts ittid pargfebwigh R13,.

in preferred %hene deersesngaheﬁfﬂweﬁ eesistaggerof the resisior nqmerkd’i'ww fangicen an afthe data lines -

ro pPo ffi fi sis the twork
?ﬁg&ég[}aaﬁgaﬁ% sens;tlvgig § ﬁdﬂg?ry{rémotﬂm Q‘é 6%% brerg gg‘eqﬁag tﬁ;c Z&iﬁ@ ttag:;?d ram m the

S t y r a resi ter -
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| i ght - absor bi avgshowvh essperkiyehenrevided ectods@l dmdnesttneambsim &iith gmcrtnhes:tmatocbuﬂérajs feeding
i s pushed tovie |bPFequdﬁ§§ dgpcriperb Of japd b hot ot ransi st og

| abel I'ed in Fj gl B8 eif‘tmiﬁf“%ffr‘e‘% “g%ffﬁﬁé'."" ;@Es%}@%%“&ﬁs ”é%%“’s“'_
phot ot r ansi st QirSa bm&hﬁvﬁihrtﬂldiaies h@%@d@n al to! (G frfe B ®bbraidd thébibéklrack
the field of deteewor mfthdfblmmmgohméramabsﬁaomedmsn khensmﬁelelteétmaﬂnpas @fabied, such that when -

corres pondlilhgfl and T fsansertedl, thedrierbpragessor seeﬂ's% ab lingerkupt ipgicati aﬁesmp migndhen d%t@ Bne d7 is

region 6 on ? Fﬂé's?:'é?a'gﬁ"c TFQt;I' %332' k FEN{’E?B Zf@;' BT‘HV °H‘ ?‘Fpg:‘a‘;k'
17" i's thus o ) B CERRTE A o 19 18 ichtd BrociCFariiEy ‘L’%& iR 15
the white caraiethwsea.admtﬂ%upéoas\ﬁnﬁerderof Bif@effekrivielpuf db w §|sté&e) tiQRd Ritbudl¥n
each of thes pivaboéspomis itewittesAt s puire, thdwsfective ebsigtandbds iBereaseddintibthaakput on d7 returns to
| i ght - absor bithe) blegit ¥pte 2 'as'%t's' bgf%’Ft’I\ee %’P’a‘ﬂ%ged Ph'@"ﬁﬂ‘?ﬂ(l%‘eh?e det ect or stl:n%lr‘l:gtgg b
di sti ngu' sh, a g{%gﬁ(ansn oknm nﬁ% r‘:ltrﬁ%h gcréeg S%?Q;? ee ve pull-down resistance o‘; .
NON- eXi St eNCenBharaiel bdMbiratbis-of &emeaﬁ GhbutbdEln ar KEAEIYEh a fime, the

phot ot r ansisst éMectil® poif- ddargumarae isSdetrasee Lan eheupat dreelz remnsbe aa\lhhb wtate@tla Byel just
the reflecti drem@fth#tln érted tqtmmsltldnetoeapldT it $eosititity ectammavsk@lcelted@whﬂlta#esstlm The

used), thus tfﬁg aBT ° leh'?ﬁ° atar"g \;?U ﬁgﬁ medlerno dpreases
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ctuv tes black stat:
absence of a ove % }F&r'a hlt Bﬁg%wt &e
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-conpri se the before- rrentloned card-det ect ci rcwt 15 of Figure 2.

voltage at the collector of QL is high whe ) @ time card is in the
mar k- sense reader and becones | ow when the card is 25 renpved. |nverter U1
I's used to sharpen the transition of this waveform and connects with a
buffer U2, the outputs of which are enabled by a "clock input enable"
signal. Wien not enabled, the output of U2 is in a high inpedance state,
Lhereby isolating the card-enabl e circuit fromthe data Iine dé of the
= n1croprocessor 5 02 |s the phototran5|stor of the array that detects the
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The sensitivity of the clock track phototransistor 02.therefore can be%
controlled by the programin the m crgéra 65@@@ 5. Capacitor ClL I'imts the
hi gh frequency response and resistor provides hysteresis to increase
nokse i Muni sanstiyitysipa tadinhgsensidvitp arsd thénceusasid? ndoelemanta gsistageotmbaagart dogesponding
| &vel s. Buffé?g"w’%nd U4 ar shown resp ectlvelly i ded acrgss Cl and i-n
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series across, G IR 4.@"1%%39.1.@“ Fotia. @%%h e e ooy @ el
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bel ow t hat né@aeddToenechihe reetrleﬁﬁeteete%ma@k m'qmr@cegseh@txqtubvpttyr @etstartngderm Obeode
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ef fective spul | dovvn resi stance unt|I d7 |nd| cates white and then backs. of f
until d7 returns to a bI ack state JUSt above that needed to transition to

white. This Yfaprases

then cal cul agg fggsgfcfg,g
bet ween t hg mg';’;?, otc. wil n 6 e tﬁaeaen.s lssftwétetefma csrtse:s thréd phigitized uboastoye)aéf al VO
then causes ‘fuctigs. | g Highestiiriraity funstiont ene tiedallbwhrgithreavezsrs@s (e BaHyRIE interrdphhahdler.
val ue. As be%ﬁ\erswaﬁtead'ftﬂq@tdamaocewawh@thmkolm id exasetingrthe idializgon rautige.
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UlO U17 t 9 Cﬁﬁg ag:%% ;b etté Q: 53 T% ean qunf fcayst eno ¥ hu?o' '

bi | at er al SV\AOHB O@B&h ){mmé‘%ﬁe utth%%én tHeGedefired bihbint \Qﬁﬁﬂe,
i nitiated byevemfar @bditkcidck @adks. Thd lefvésﬂp:tqrmtlbuenebiyerab thestaRting 6RINEGYBOERI 27, handling

capacitors @n@m-cammbewem rrb'éh!he@wk%mtat sipgle systére e 23 Flggres 204ndr b edtandheg
phot ot r ansi s® g ?‘E "93%’3%{6’1‘?“ geocen jag FasmRuter RRpt2B 7;? ctionsis
a few i nsft WERIDH (ﬁv f°°?‘ﬁ‘§°’rﬁ’% 5(ay) gggp@f“gfte BRTEHARIN I FI5TT YRS By, "°"ty
deact i vat ed. The phot otransistors @-012 will then di scharge their
respective cBpaciotiopsgal- dshfloldbgieli f f erent. rates, proportioned to the anount
of light inclPemsstonipieruathem Those phototransistors receiving nore |ight
will have®a 'Llpgtggmgoe%llme.gt or-to-emtter inpedance and w |l discharge their

corres pondi Ng" ¢3H ifterru p?@ecﬂ)r mtﬁﬁt‘é badréds gfthm“ngsﬁabumer%ﬁaqalgr Wtﬁéﬂ@s‘? Ie&u\‘r?sl ty

connect ed t ah€ ppR dFentltin exXecliidd sbahdi RN ipiAizé PRCHBIOLI0 bEROMPIEEd regardless of any :

negat i ve- goiintgrremig ebich Immy Herraersattrelyvecsivedh t he capacitors are about hal f°

di schar geét. - Tr - Spathe kehasrfountise-yamof daysqnd deteviave beesnandareed to buffers
Ul8- U25, and the- correspondi ng out put data I|nes dO-d7 are read by the

m croprocessor 5. Initially, there will be&"1"s" on all of the data lines
because the capacitors have not had sufficient tinme to discharge.. The -
readi ng process is repeated until one of the data lines transitions from
high to low. The resulting data word is stored in 20 nenory along with the
total nunber of reads made by the microprocessor up to the occurrence of

t HiwSimpmeret=t=omr—Tire—TEad fig Process i's then continued, storing the data

vtn.r.d and the read nunber (whi ch corresponds to the decay t| ne)—e'ach t| rre a a
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for pur poses of conpl eteness, a suitable conputer program f or control | i ng ?
e

the mark-sense reader, printer, 40 displays, etc. will now be outlined. T
softw@e structure consists of three pri aouszzﬂsl eveI s of external /0O
functl ons. The h|§ est [‘nltl‘ i t%/ functl ons are M n thr eeb ver sngmterrupt
Of the 60-cycl %ah pdﬁ#ﬁ fgﬁgit%(ﬁ ygcg:go"T 1%03 ?nts the beli
ocgurs while t roram|s execum Hernitia t|onr

The second, is the :ﬁ»ﬂitﬁalan aaac;méseanu%eabldspt handl er whi ch updates both the
tifre data and thes. dpaﬂolhaynteras:t wesitdr weith the eddress ) thehmadsetii¢ card [detdet| interrent dhandies.
third is used if an in 'Z(ﬁ IpL_occurs while reading-a time card, 45 and it

jyst updates tHEYITR ‘Mbcause a cunulative time error will occur if

t Rese interrupts are not proq&;ﬁged, t hey have the highest priority and are-
non- maskabl ero The next prioritly | evel processes:interrupts generated by the
cdrd-detect sensot 15, clockhQSrack det ect or. Q2, etc and- | mw@eo timng
pul ses. These interrups arige %ﬁ%&g and shond ba 60 cycl f"ei"t upt be
recei ved while processi ng "ac'v?ﬁnc Tons" " They Ay t"hemgeﬂ gge ké}?errupt ed
and executi om of -t he fast (35 a verS| on of “the 60 cycl e i ng@pr upt 50
functions is then conpl eted. code type Z-80 nmi cr dpr ocessok., edecite exarrpl e, has
been found fast enough to conpl e t he executi d¥ of both t¢remardkabl e and
unmaskabl e routines in the required anount of tine, even for k eadi ng cl ock
tracksg.. The hpwest priority Ievel is given to the scanning. of the keyboard
27, handl i ng comMmirshedktibdaNSonirRlinidatiohs PehltbliRa GhdAts FrofNotherSdidted 6n TgSdyebmat
23, Figures 2 and3.@hechtie dxwrral cangnunivatians pod far das rdnpbsaeteom themagrol plocessidg tdngputer.
central payroll pfd@@s%ﬂch@’ ¢ anpaedipuegycling B! inmugted.unction i s 55 processed
by having thg qpaput er ca a/pe r&[}égugh the appropriate VO ports until it is
interrupted DY (@rdhdeetk idedir t, function. Tinme clock program-control |ogic
(Power on interrupt) 60 Initialization routine 1. load the interrupt vector
with the addr e$srdofead ratimon- rraskabl e |nterru t handl er which just returns

to the pr ogr am cu %t%‘l‘?‘“ﬁm °ft“tFe"eﬁ*ﬂ"tqfé‘l'ei 8- "pﬂsb?t?@oﬁﬁir%c'wnﬁfmﬁt
be conpl et ed™r SFH YIRS G 'e 9""5 o E}; of TRy t?a?a%‘ LGRSl
received. 65 ; -lookCat [Yata o @ %er%@g t&b?é&e
been entered. 12 8. caﬁhrﬂé&eZ&’:ﬁ:k&hadnaad tﬁd’l&lrtﬂ m»u sehpmwwect or with the addr ess

of the version ofb5-tigpk aﬂ@ntarimsldabtnel lsajckdsom @elcmﬂerrﬂqun theygatt dwes Mﬁncdetasrpdat es

the tine of Hay i f"G'tbﬁﬁ; éﬁ 1? g Procard pla

FRTRIRERARRE IR B ittt ot R e e R R T L

the interrupt vecsQet wethbrame indauR S81eQbr doh6okmes kiadt! tRack Middrug@l €Cct i nterrupt

handl er. Progr am®tbabAH@ intersdpt ne:tc(raﬁtalttte)ad&@ss]nf the maskable data charh@lSmark sense read interrupt
respond t48 thh@'«e board - has key with an -

bee acti vat ed by1 “’a't s‘fv p lR'énZe Ben-yes ~audi bl e 'tone the speci al

pressed? }:ﬁ 1%93/(13 ethrough 12 times in order to read ﬁ@gtgrt code, stop code, and ten dlglts

ent ry COdeo for each column C. execute errf ﬁ\b

No © 45 c@dexade 2 issemﬂﬂecﬂe rharc-aénse:@mnhmathvcno&nport for data '

updat es fromo er cIo ks on the system 3. check the external

comuni cat i ons fromthe payroll processing conputer.

4. | oop - -back to ?‘jﬂan &o 9?;°%ess'§g9 l?lké?l until interrupted. 25 Mark-sense

card read rcutice@ dré@éshgdet@et i nt errupt) Card read routine 1. load the

interrupt. vector with the address of the version of the non rraskabl e

60-cycle interrupy 30 handl er LWhI ch only updat es t p

information and then returgsg.qse. calibrate tRep ep‘?("@‘ﬁé‘hﬁ?l afao the

refl ectance sf the black ReASETS tidbds Ui de. plinc eg@k, @b agdtwansd ne d7 until

white fromthe bottom edge mhtiduaioncar d has beeaddlessected. 4. calibrate the

clock channel to the cardcedite sensitivity. °58°kh%kdgatthaﬂaltead4ta ne d7 until

- black fromthe clock track on%he card has bedeﬁ @f ect e malal 6.

calibrate thg clock channel t8°the card bl ack" Sgp&uini ¥ 9 & °‘7". set the clock

channel transition threshold approxi mately hal f way et.vveen the card black

and white sensitivites. 8. set the hardware interrupt selector to look for .

clock track interrupts. 9. load the interrupt vector with the address of

the naskabl g, data channel nark sense read interrupt 40 handler. 10. wait

for clocktracklnterrupts :

13



11:. read a row of mark sense data 12. Ioo back to 10 and cycle. through)‘gz
times'in order to read the start code, 0s® B 2%We, and ten digits for each

cojum. 45 2l 3omplRE %eerﬁd?&l/e@%§ﬁggl cﬁegkk@glmr# tﬁeepétes qm‘r@erg géa%%ca?y

colrum. (Process card) Mark sense card processing routine so

pr“o‘cesm ng routine 1. ' is a. store the
data in the data data fla%me;‘: a. ;Om%g%ﬁ ﬂg{r:{sdsgt;;cklea

set? i.e. 1s this[err]y L nhcr enent continuation
address card? g,k:";‘aﬁ;?“ ~ves ackngi, e?®§f%aqﬁ§lviﬁ;data s good no
d. go to the card renoval 6 ' printing

subroutine 65 13 - 0 016 2{/6 2. corrpute ttbeasmpbreylmdawnbasr check digit
fromthe fPrst 5 numbers. on|[the card 3. printed while ¢pyatingj t '

no clo
:It: the gesrrzc} pr%t line
Endt been reached an

a. conpute the clock track

nunber at which the sol e- check di glt on[err Joidis to be

activated in the card? T or fhelenipyel Bl¥el Reedsas d for
printing B5 ‘assenble the data to be 1o be expanded or this is a new
printed while counting no emd?\GewumPercttsnexmnﬁ t he

desired print line has not been reached and S hes ?;ﬁ'f;‘ eyﬁgéfé‘rf:fg needs to 15
be expanded or this is a new enpl oyee nunber,,ab,g nd or create the
enpl oyee Baffer and adjust the buffer addreseouhabbdk tEHGIEO i fh@| y 20

d. count clock tracks until . the desired |i nedésged irmcihaencked acti vate t he

cakg/ grab sole- noid f. print one line of & @ thegpard grab sole-
unerics on the card g. release the card grat}, ,eemr;o&fqlﬂan go to the card
renoval sub- routine. 30 [err] 4. . . umerics brd the card
set- the data flag this a yes’ gbreleasd thé leerd ppatasend-er card
counter paraneter[err] : -setndithe data buffer address 35
card? d. go to t he card rBh‘iR/Eﬂe‘hglfﬁ'd rRgoval sub-
routine. 3 ' is " a. set the dataflagthls
a’ ' : b. set the bel | schedul e card 40 | o - bel |
schedul e[err] 4 ~is counter card?a. set the data flag - C. set the data
buffer address [err] no thisa vyes ~ db- gbthecparameter xpnd qoumterv al
subrouting, 45 .6 Paramets is G Sotihe dat:a::,”f:e' address, count cl ock
tracks while this an[err] 7| o ' a%stﬁ;ﬁ)'f i pftoht i nes
enpl oyee b. activate the card grab soI e- sunmary ‘
n0| d v\,hen the Bard gets toigard? a. set the data flaghe t opnost print |ine
_ © this a ' b. set the bell schedule card
o 40 . bell schedule— ~ : counter
: : card? . c. set the data buffer address
f | no Z d. go to the card removal
¢ subroutine.
R 6. is : a. count clock tracks while
i : - this an— . assembling the print lines
: : employee : b. activate the card grab sole-
summary - noid when the card gets to
: card? the topmost print line
50 . o _ : _
. : ¢. complete assembly of the
: print lines
H d. print line
e. release card grab solenoid
55 f. if last line go to card

removal subroutine, other-
wise grab card at next
print line and loop to d.

50 - .o ig : a-f as above
this a’
shift summary
card?
I

65 Co . etc.
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SO i no- c. conpl ete assenbly of the print |ines dy’q
print line e. release card grab sol enoid 55
f. &f last line go to card renoval ~subro |Q11@ Z?tsner- Wi se grab card at

next: print |inecadGerhdd@Psubfdutine 60 IS

a-f as above thi s 1aReddi dutpus ofied ete@rseiso6bn data line d6. etc. 14
0 016 276 Card renoval subroutl ne 1. Read output of card detect sensor on
data line d6.,5 2. 3y is card still[err]yes | oop
back to 1. in reader? [err]capd)stﬁ,_,yes _ oop bhck to 1. is this
a[err]yes this the. yef readr? r €set the data flag data card’> | ast
dat a b. go to START card® 15 .. no - B
[err] no 4. go to SPART 20 The invention, accordingly, not

only provi ded’t he flexibility for autorrat; ng enpl oyee time and attendance
records, and in format di req;,,gygﬁygablﬁ,st}ye abqed I aRSied biRMadLniAyr ol |
processing or .other conputerdaa &d? proviadesitat he fl BXadiol $TMARTf Or entering.
addi tional data and revisions W thout thardleed for custom programm ng, and
acconpl i shes 811 these ends wi®h the added advantage of the use of a sinple
tinme card and any conveni ent marking near®. These results are acconpli shed,
nmoreover, W thout gthe 25 egpldh&rafescribed limtations and di sadvant ages
of prior equipnents and techniques. Wile described in-connection with the
preferred enBbdi m!he -rumj'oa, mcwdlaglvomptudmyumw@asetde flpxibility feerzsmtmg hamlovteet'me and

i nprovement s: hedt@n "ﬁﬁ? (g’ t ef' ﬁ‘ﬂeﬁ?‘:?eb"‘??dd %"F eawi' ";e"
the advant ages Gty L) el o aaﬁ e g o
of time-clock 9 Tcok\aRieNY hdtkify rmlema PG RbHETar an;maﬁ %@w hout the
wi th i nformagd oaruedmtribfeyn.mgattoheaudsuns“admdgspﬂcpeorfe:qmpmmrach tig'\rﬁmids tWhila abscribed in
data, that conpgonrestion withehe prefiairedgmbp dmeo'rqnsﬂlgpn"d@nm"wt@éﬂdr ibig evidengthatihelimprdyements
dat a of ‘users; 'Iff"é'b?’F?fﬁieemaY?s?@}?dﬂsﬁ@' otheeanrhestiprsrhersdhe v eRIAgE PlsHehgmpepvements are
user's 35 card &t SoMMes of check-in and check- out; withdrawi ng from such

el ectroni c stor@gms i N response to such reading, data associated with the
user. to identify the same; and further electronically totaling time periods
bet ween times of dh%@kthﬁ’cfpfam clopiresarding fot yse n’&h HE'a'P ﬁ"dsqtbﬁféﬁfa gt provided wjth information
summry i e e M DI U S S L
data upon thes Saldh WRALS! ooy noca.eei’a Rk Hhom & RS, ih réthoHablto such
inclaimi, andeadhgv\buta:&séda&d withtheaiser3é EiBntif\Sth@anfeQErma‘dmﬁf- euddnmeauk,yotanng time periods
transferring t hetwedn tiseofgikckirrame check-outre rpamtalodtotﬂtdatafaoto summetydinemeies fir thy.user;

3. A nmethod as QFF’?P‘}?E‘{!PQ Els‘d'f"r‘i'?'lt perigd Wt g'cf:@’ﬁ§ a?es"f F‘%N% e chyick

plurality of s u#&_ fgﬂ"&% qg% “g’at kﬁﬁfb 'Stezghsd’effﬁ W‘é‘fyt?f'g%gng the
~are performed o A brdefhod 39 cibiffed fRREAAT 1Sa Uk vaiGh EHQ\Z%EQBroOiEeJ Wieh & Bhubif M successive
'dew m ning t henﬂﬁiﬁilﬁ)m’dpaieﬂ HRKkES land@ SO itisdr tbps\Viaielpetfosnedt o b anitokarigathe markers during
recordi ng | ocatrieement of the cardradd deteroyiriathe édpeopciate chagker asseriintddowititd switable data recording

effecting thg Sl a&!°"r ‘éh‘%? Voibd t°8?'“%ﬁ‘8 Barf atcsyeh '8??t‘°%tr?ﬁe°4!59 the sidl eegerdiag at supheigeatipy and
the card. 4. A § 'cﬂ i 33 E nwidk "% o nbhe;g @J il n intermediately
r

further provi daﬂspmah adity ats@crcsg eshalu)a.ndny&%s Wididg ShakiNG GBS, HnY the further
| ongi t udi nal | y stkps pcnsmﬂfonwdkﬁrrﬁorﬁtwngdmagasanamaadlqmrgpré brél shnsiag) chatkaavithinr daltiefield. -

steps are perforngd whqﬁmpfpmeﬂ 'aﬂfhéa'l'dast"h'n'a?'redsen’é?%@@'oaﬁ@d@eﬁg pmthe pard Rysa train

within said ¥ equ;ggsgndAhﬁg AR ateR E Performad fpr PHPRPSF17'Y Iaricstien ShicEwTrie terawe! diit
.' dentification i Sel @aﬂ&dﬁfﬁauﬁ%f adinyvhﬂ:hnﬁeﬁlﬂre%@s&f\ m‘%t%é&n a&ﬂgteg J?\Qndlcatlon
further step i sheredtf or rre for purposes of said identification of conparing -

a termnal di g| t WA method ascleimedtifielaimd] gnd is veiichtthe furtheri steps @Gre periomtddad swiiching the
cl ai med i n cfaiwestiomef e timgiconk fel‘i%fd'l"a&% %°6F SSEREYISQ'\UE\?F? PR gtmaienance mode, and -

S/ r regpectjve
activates an i MefEHTHIE ‘(TZ%Z'?R’ ndleom g?.'tn%? B hbatbdTtoh uU6knia Brne and
whi ch t he f ur t heker 8t8R%d ;ﬁﬁﬁdéa tidMid e RSerlai®space for recording additional data, said
apparatus having, in combmatnon means for recewmg the card and permitting its insertion along a

60 predetermined path; means disposed along said path for reading and identifying information; normally

ineffective means disposed along said path for recording additional data, when rendered effective, in the

_said space of the card; microprocessor and memory means having means for storing identification and -

other data, and further provided with means responding to the reading of said identifying information on

said card for totaling time periods between times of insertion of said card, and means for generating and

6'5 stormg summary data as to the user and correspondmg tnme periods; and means for applying such data to
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55 operation of the tine-clock recording to one of a supervisory nnde'aﬂg
a mai ntenance node, and introducing instructions for respectively changing
and testing the operation. 8. Tine clock ¢ &3& &%%y and conputati on

appar at us i npl egRankmBe S@ireutiket hod, for use with a tine and other data card
provi ded with i nfomesd baxputi addedid degéchgerisheonugas liandeéspace for recordi ng

addi tional data, said apparatus having, in conbination, means for receiving
the card andgpernmjtting its |Hsert|on along a 60 predeterm ned path; neans
di sposed al ong sard path fqgrdrsgﬁdwgg and i dengpf yhdaGeiqnf or mation; nornal |y
ineffective means di sposed aho&@esai d path for recording addltlonal dat a,
when rendered effective, in the said space of the card; m croprocessor and
nenory neans, having neans for "8toring identification and ot her data, and
further provi ’ded y th neans responding togthe reading of said identifying

i nformation on sard card fO{h.stQLﬁJsl ng J,,grme ReLEHAS, Delt@RNadd AEsS Of
insertion of said card, anddseasa?f or gﬁﬂﬂ&ﬁtl ng amdgdt STARTI Nng sunmmary
data as to the user and corredpondi ng tigaw?peri ods; and neans for applying
such data td®15 0 016 276 Card rermvallsubroutl ne 1. Read output of card

detect sensor on data line d6. 5 2. is card still-yes

| oop back to 1. ig) reader? powleTaRT IS Is this
a-yes this the [err] yes. a. reset the dataflag data card? | ast

dat a_, 18° go The @mpﬂsp [agqorqmgly not only provutearttj@ flgxibility for automating employee time and

accordingly, n§ s With ple
and att endancenﬁxee&adau aaﬁ nivéhidr@ )ésdlﬁs | a€s h-xoraﬂdhéd aiasaa;bsr the
to payrol | ‘B¥ oemtsidegrisd lm-thscaowplsh@«aagagdst pperoguipeents laad feckmiques.Wiiilg dbsribed in
entering addi tF@neavommﬂathamﬁfv@dpwwgewwﬁmw@he"Hetaﬂedf bis e¥ident ¢het the improvements
programing, a iie'?oé’ Ffr?b?di Bgysoding “fedg§§‘e'é??8§°°§\?'ist‘r’hffféh°dﬂ’dé'ﬁa%Vfaﬁ’ff'hgl?'?yfmems are
the use of a sinple“time card and any conveni ent narking neans. These

resul ts aresaccuimsl i shed, noreover, w thout the 25 earlier-described
limtations and di sadvant ages of prior eqw prrents and technl gues.. Wile

no  con ;ﬁ‘?{y by sv?’%’lﬁé“{i ’:'"’?é'r"% I’&nﬁ@‘fﬁ :m@%"*"rﬁ{..o *&’Eﬁ%{‘?ﬁ?
out

described in conr? ﬂeﬁ’ﬁd\ﬂ[ Yrpe-glogk r Pfé’f"@rf?' g2 @&FP%W"“ '"f°fmat'°n
RS - S s e e e
find use inzot i o BhdckinSa wHnG Qfgﬁrss elodt |c| g@V| |§e to such

are al so soug hteadlﬁ’é) déth assgEiatad with niehhmb naénnw tnesaaieosdd foeieo slddtiogicslyltothltg tivide pbriods
a tinme and ot hbthmwa\ee afq!teﬁkrlmmmackww Ly nllafrftim stated dﬁa pEitorspm rvng\etmetmsf@mhe user;

d f
and space for ?"é’(‘z'(ﬁ 'ﬁ%ds '{\%\ éi° % p?%ac:gfg%eﬁ g‘éi‘:ﬁ ? tr sofl;:nng the

storing i de;bt i ;tbr%atsb
readi ng the idents f\)ﬁ'\éﬁﬂad' aa cﬁmai |hQﬁnrﬁ>ﬁ aad us@ﬁ.crst a.eag Prodiled Wiie S pmamy of successive

check-in and chegloaibudisposed hdrkaisi argl fhe Guiied sfepe bre (erformed o tnddnitgdng th& markers during
response to s u@hvwamfnge carhang detespipingitesiappfapriate markgs essogiated with $uftgble fata recording
sane; and f '@gﬂ:mf%e ﬁ‘gsmg ‘”‘%ﬁ"f’? et iy ipgetion Effecng the stif\ersprding gyt focation, and
check-in and cHEGka Akt SalrtBadh Bat RRindaHich (8 cdr isTURRBR LHoviabd ik S ir Sediately

for the user; di%sécﬁ;ﬂ@-&ﬂi/ BOsubdéEsiveIbiigitadially diSpoge8 Inapid sdiitnﬂngli)ﬁﬁrktnbeieﬁﬁdnd the further
space of t he caen# ae pe,rlf:emkd ofimoniXoring theetdsoimed radrkarsren sansio§ ananks lwithimehid field.

whi ch t he f e[5 't“é ?‘bﬂﬁ'ﬁ'ﬂ‘ bandd ‘f"'éé’t‘?‘ ”‘tef &g&‘f"&ﬁ&"f‘ qa@daothstcefﬁéﬂa"am
summary tinf vdg g sm or gien s prrformedtacair i G AT R R R
claim1l and in @a&ﬁ& edﬁcﬂfn@ybrdﬁﬁlw‘“cﬁ the@allﬂl'elﬁ?ﬁ]chﬁdénﬁfcatﬁid(i@tﬁrgﬁb ¥indication
mar gi nal Iy di sqaaeefd rrar kers, and the further steps are perforned

nmoni t ori ng t he e Remqshq#msl enbmequrnﬂ an‘d ip h‘@woamfuaher %@s@rermmﬂongedtdvfswnchmg the

appropri at e® é%‘: “ s °§}r$nr' bk ) E c2 4 giede ARd P JeaifteRpRceyfode, and
the card; Stopp'% i.lﬁé s SR RLS t,siaranfs §. mgﬁbsmamwf& Sl S¥he and
at such |ocati &Rer da3dard emaﬁ ihRrmEtn GRRiifiig thhes&aﬁ&kpa forkedbRdi dfSnal data, said
clained in cl aaumaratuandvm@ inftb@binstiva, owarcs fos rdceivinaire @ard and] permittindhiteimsertion along a

intermedi at &y praql%?wed Ppﬁhumaanswpesedgtmeeysup% forg ﬂtmﬂn%ﬁ é%mawﬁwww normally
r

mar ker s di vidi i space of the ; mucrobroc ss ran zfe‘ir?\%qr; rge ans a i‘ tans odr cF wtelomat:g
DN £0ri NG t hegeha b PHAR AR LR BB T S Sdaleh e haibt tihcinforinat
met hod as cl ai ﬁ&d:afd’\‘o&bﬁluﬁ@ tim@-ﬂdloﬂﬂbéihééhhm{ of Hﬁd?dionldﬂeéla bécroﬂ GAld MREhsitSr generating and
i ndi cat ed o8 t iringasmimiaty datatas @i the &E8r @d cdirgppbdraiingdtintk reliedst andtrivans ot &ypivirg such datato
performed for purposes of said identification of conparing a termnal digit

with a sumof other digits of the train. .1Ath|m5
and in which the failure of such identification activates an’i

thereof. 7. A method as clained in claim1l and in V\ﬂ, er steps
are perfornmed of switching the 55 operation of the mmm HJ |ng to
one of a supervisory node and a mai ntenance node, ant intn

i nstructions for respectively changing and testing the operatlon 8 Ti me
~clock recording and conputation apparatus inplenenting said nethod, for use



otLer data card provided with information i dentifying the user and spacﬁO
f-or recordr ng additional data, said athar atus having, in conbination, neans
f ot reCel ving the card and pernitting Pt816n226ti on al ong a 60

-'pr edet rmn %eﬂ‘@éobdmgﬂ'ﬁ%§ to%é&?@ggarﬁé Eé??&wt? ?d Qccp@{hg é in t|$easq r%ithe cara so that
deht i yi ng iiddfapiaREdul Qimmbds TBldhdd drd) BVallffd b thel®RANEN rh&@@&@ _
pat h for recor . muneaéehkirecdonsrlg dhdtcampitkrain apparekas eslcigifke @t tisigy, 8 arm hhﬂmﬁrahd!ns is

space ¢f t hepmaided forecabling dicestsansfenefgaidsnmmy nm nsta e thg saik staringf peans tqaremqge

i dentificafi @ 63 GPf ussich, as gaiolk prp Eﬁ%’r‘s -
(0" cad g R S S T e T e
time perr od ss yvae;ata I'mes of insertion sar car nmeans

generating and ﬁSTnmte@robmgca}mﬁgrﬁrqmod@batuasapbaamhes dsioed arrmiaum@rahespomdvr the card is
time periods Proaﬁdd withehrjurplity ofpgesiessiva ipngituginaiadisposesl makers, agl rpeaps B r@thetpsovided for

recordj ng mediEnd ofg‘l"ﬁd%ﬁ’s Ingelarming e pRREPATIE BCe lagagpry °E‘§%° gasghéor The PR suitgh

e ¢ard durin rts ] thsertion at su 'fw cation, and .

th ans for st n
space pf t he Bl @S0 I hallowiry therBlcAn s.g@r”é’é A Ing the hid SLabrRing InfenrV bich ckicATor
t he card andtﬁemaﬁé}ee@gsﬁ@ltngcgmans Time cloc recor I ng and conput ati on

appar ar_ us s clRri Tiwe ciotk etading hdanochpitationtHppératae andained [proaih dadd froshigntae bdra i
di rect transpewvided WQEPG'@UMW@Q"W Qia'tla"Wer)ﬁvqcPﬁ-S"VSéﬂne'"ﬂfUHY Aigpasedh markers, and
remote: 5 pr Q?%{ié .u %‘fd §’2 ?fs??cﬂ’ S Pl iy S0 S dn i s el
Ti me cl ock r€Coy: " aras aSlaitrie %rm&ﬂ na.rhr&??hmd dsd}
whi.ch neans rdsmw.ﬁg/.hd ta‘oars rﬁﬂldatéﬂ'bhﬂ@c&rHWa PEih bOdigits] dhd AfeaRY i araaeedmbrtobmpannga
pr édetier m netkrminbledigit witpa Guindef diifee didits of the teinmuesfipctdmtiaidedtFicatibnme ¢l ock

recordi ng and c¥np {H’P&'PF'UHCO&%C: ?’!ﬁ't"GS’P'&S"Q?I"aP?fE'HSF 'Qi'l"'eﬂ 1'?108' MEW%"W‘?P%W’E%@S'

Vi
card is 10 p rra#m yrmw @%f 55%%@%%‘5 L‘%. . é‘?éiu dﬁ’fi%?ﬁ?‘s
mar keris, agidppBidbbrol Swi cHrFr l'opk¥afidh! 3 eraﬁgfbsdn'ag:f §§u Qa mamtenance
deternine t hexoaaﬁﬁ@ﬁdrmaayanaﬁaﬁfek yB64tl iminsQidtiviated by Stich dEhr :ntadrducragnn iGhs
recor gi ng of fodaeae@mlt iangiag dtoraulsafnsna‘tlgm agd cqsmmtyetmwamm thie awmgtust s said

i nser tfi w|f§l eca‘i!ﬁc 56?90' Y 30 PRAtS f 36 ° g e;tﬁ‘é rig) jWhigh spid
the sgi d dﬁt & i%?z\l rgacoF Lra%ygﬁ qné m%h?c%fnke%'r\s is
rel eaging t hﬁroﬁa&d ble sal nfo (BQ eﬂ‘bc.@é]l de Peration of said
appar at us aSk@badrdmdamsnarﬂ saidntald andnanl LCh t he card | s provr ded with a

cl ock jtrack contgriime r:lgckae fdingzaind nwnmatlgmwe@msveclblmg intciahn B ahd ip wiiich edmory

) morise rogra ided,
Crock |7 ac dg@%ﬁ%*““ et TR (8 3. 1 T SRR KRB PR AP I TR L

channgl det ect o, TiRaRke @Em&.ﬁgadwamda{aaomwpkads@ecrsared i @kifh 181lahd il WhRh teQGH
recgor @i ng ancbamogmtehr&tdmneqspﬁzrasan@ astectdrahemmsl in claim8 and in which the

sai d user 20 | d?éntl ga k récnfdingnendi computatiqnnatiparatue ibs slpintedleincetaird 18yand in ménich seid
digits, FIBy MAR PP ited PR A PNhGT aPticalrsRsngl dtrctprs d'W°P1’F gong, e spid

ot her! di g' tsprg et : ne{l LDecBrle fjngct.lom W6 8 {u aQ irfrdd: m%’%xm dGh Whith said
reC&}Pj' ng anﬂc&eﬂ;@%ﬁhﬁiQBmmgr&LM&rlgﬁarﬁaﬁé sﬁrfﬁb kite 3nd dath ﬂgrh e said
abnor jral  f unmicraprocesanandi e \meded r esponsi ve to said conparing for .

i ndi cati ng?f ai |24+ Bme fclogk egprdlinie: and fompatatierhappargtus B glaimeld i Rlsimed enddin ydnichfegans is
conpuf at i on ‘T:%é §“a3§“ ficect rpster ofcdat 1198 saifl FariRg MFRTsto A8 7k externdpnd internal

provi gded for™s kpreﬁgfdﬂggﬁ@éolngﬂ'tamnsE&H%raﬁﬂge-ﬁlﬁmémtcglrpﬂeanefnvﬁuch said external
super Vi sory egathtunitationd paRi dBPARE GrodBCid satdthatio isivet Yoldphigie| MK imedfs. keyboar d
means! act |59at e@4yym smx:lh rasvndtnglano‘rgmfpgtanomlapn;daman aimed frrdairt F-’bmi irf v@irich said internal
respegtiv %F‘Eﬂ?"ﬁ?ﬁfﬁﬂmﬂ‘ﬂ\‘f‘ kening {"@ ?’Eﬂ_‘ga nsigannseiad tercoeRerasg withhether
appar ht us 13;:,?&' - f g‘g@ﬁ? ?f"}?g‘a&ﬂbapeﬁfﬁ% 84BN ppRie LY TRE roraten apdrgeing
cl-aim 15 an WAt C sar switching neans is a card contai ning appropriate
identfi_ficabr on and command data. 30 17. Time clock recording and
corrpu1t ation %lm;uwupfud\eas cl ai med i n cI aim16 and in which neans is provr ded
to en,abl e said |a‘;%r mat i o'a chan e effect ed a corrbl natr on of

a

b
oper a,tron of pséi mzﬁ%gt. %e' zur u e nun
recordi ng sanﬂrsﬁﬂimﬁ&'b%h 9&:@%@ Hﬁes@ﬁt\@ §Hr IgEht i é'i‘rbﬁnd r@dr n%{e
menorly rreansdes@mtzemkimﬁdah PésPEJErRAWARIED), [de rﬂfardwadai fr ﬁrb:&maaien ai&ra&raénma&e bei
and tlhere i sdef Einghpas- selmskosﬁolhlmbsfmurd!l mﬂatasns diegiemi Brhugert aupeprdriaen
time, and megd F'E: nensgvgllc Pn ';ta d ?‘ P’H £7 Fabgsrufen weiden. ond wehebferrien die
g e e o i Bl e
apparatus as cl ai ned in c alm 18 rea |ng rrea
conpr:ii-ses mark-sense detect or rreans me cl
conpyt ati on apparatus as clained in cI a| m 19 and |n vvhr
mar k-jsense det ector, neans conprises an array of o iiﬂ(ﬂ m ectors
di spdsed al ong the" sai d predeterm ned path. 21. T| ng and
conput ati on apparatus as clainmed in cllaim 20 and i n Whl ch said recording:
nmeans conprises-dot-matrix printer neans responsive to the said data from
khe sal d m croprocessor and menory neans. 45 22 T| me cI ocrc*recordr ng

= o o o

sar

o e o



55 Pat ent ‘anspruche 1. Verfahren zur Regi stri erung der Zeit bzw. zur
Zei terfassung unter Verwendung einer Zgi py QE tenkarte, die Infornatloréén
zur Ldentifikation des Benutzers sow e e| nen atz zur Aufzei chnung 60

zusatzl i cher eP@item tmésqhe Aummeo deri Z@emhqineesa@fndwr P'athrctsn K@rte bledéﬁt Aﬁsgheask@froﬂe

die Zeit sovmaéfg d‘é’ en ,Dat e zer I on| rer %pde nert o der
werdon ol o LGN B P RaRTe S s
Ei ngangs- gun gangs ont ro esen. und esem esen .
Benut zer zugeor Bln‘ﬁirﬁﬁreﬁ)aia&nAﬂspnd:Bsfs eilddrdegékeifnzéﬁatmeomamme daom ei-teémeronelzaehm
Spei cher abg@pisfﬂem#evfe'gdmn amnmyefaseh@pméﬂarkmr@g&n versehetpist, pichiip® alsoeitere Schritte

zwi schen dem Iz%\;}?s lmmﬁl@wapqngrfq?fg;eggmu% mgee@éﬁten Platz auf der ..

Ausgangskopt % @hﬁﬁg gﬁ( %9&0%?2 Bdimmi LD it War G AeoHR S'Fé‘i{; R aeT &
Dat en Cber die

W ARishRitHS) @hdu@dh gékbnaAichnet, daB die Karte weiterhin mit einer intermediar
L 0 016 Zzﬁgardmafeb ¥ialzahl Roh Engs aStnmamiedelgerﬂem Maikishapéreversabidn istedie eiRIMurkieraress-
Karte bei derfe'S‘\IfQﬂa phels weitese Sphfitadielewzigarannigp MgrkiepungeregriaBng gieMarkierungen in

er
Anspruch 1, daBAE nkf.e‘;'é‘fn AR ad%? Rl REY SOl LR oo U R
der gespei ¢ h%f @a‘r&%h ﬁrlmﬁ @QE Gﬂb@é’fé@ ZeWJ Entifikation eine Endziffer
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pour r epondr e21°‘A é.Fa?en%&l}%é\rh%P& GRull daslhdlr@bioh lae\?mﬁéﬁcﬂio”E@et%§nstlgéulelslesdlts
~i denti f I catrmdyans didnregBRErasM tdmlerMBtaes GbyeRd@iftipridiantd MaGiidield HipdAasnt BEAR RS oRREON
&' r ¢vendi qadviemant Gesgits dumslaequeﬂproslesseumyenmemnt prevus pour commuter le
f onctli onnenent? d@P?'e'h pqistiemgat, &f dF'ca'ﬁ“ Reuresrselop di reyendicafis § plsdagp leguel (9gs
‘mode | de ﬁmmzﬂéé’f@ f % m 'f;[§n§; il e%*'.iié 93@%1“&% Fao CETH8 movens de
act i prines Par 4 ASparé o éhr tmareeu os hellréOIdh 17 |ckt%{‘2§'t!f3<§a'n9il§uel ladite
dest ii n6es I‘;ﬂ&p@ﬁtbdnvela’ﬁzahnﬁmﬁitﬁhfcba&bred&ﬁn Iniﬁ‘d@rhrﬁltdbﬁ)ﬁ&y&@ ARbA S8PHorfduedavec
tester | e frénvote anerestemd. de | ' appareil . Appareil d'enregistrenent et de
cal cyl d& hetf égpas%ﬂqug&trr@%ﬁmedatcv'cﬁ?s 8"‘&“8&%’9 '&E‘l"“géstﬁ'a!‘%' T gﬁg,: '

de. comut atzlog?bn.ggj %innsggi utﬂ:@% ﬁ ﬁ\ﬂ% alﬁéP rg”ig% ‘Qﬂ‘hge? Qe ct:cul desn t

Str

didentifigghrkd PEYALHIEH 4B 6P et 13
et de cal cul des heures selon ia revendlcatlon 16 et dans | equel des

noyehs sént prevus pour pernettre d' effectuer |edit changenent des

i nfofmations par une conbinai son du foncti onnenent desdits noyens a cl avier
et dpsdites donnees de commando de |a carte. 18. Appareil d'enregistrenment
et de calcul des heures selon |a revendication 8 et dans |equel lesdits

hs de nenoire conprennent A la fois une nbBnoire programe et une

re de stockage des donnees et dans quuel il est encore prevu des-
noyens d' affi chage numerique pour indiquer t'heure, et des 60 noyéns aptes
a agjr un nonent de ladite insertion de la carte pour dé6tecter |a présence
cagste. 19. Appareil d' enregistrement et de calcul des heures selon ia
dication 18 et dans | equel |esdits noyens de-|ecture conprennent des
ns detecteurs capteurs de marques. 20. Appareil d'enregistrenment et de
| des heures selon |l a revendication 19 et dans | equel |esdits noyens
ct eugs capteurs de nmarques conprennent un r6seau de detecteurs optiques
0os6s le long 65 de ladite trajectoire pro6determ n6e. 19 . 016 276
Appareil d'enregistrenent et de cal cul -des heures selon |a

ndi cation 20 et dans | equel lesdits noyens d'enregistrenment conprennent
nmoyeps d' |npr|nante matricielle repondant auxdites donnees provenant
its noyens a mcroprocesseur et A nenobire. 22. Apparei

regi strement et de cal cul des heures selon |a revendication 8 et dans
el des 5 nobyens sont prevus pour pernettre le transfert direct de

ees provenant desdits noyens de nenorisation vers |'un parm des portes
rne €t interne de comunication. 23. Appareil d'enregistrenment et de

bul des heures selon | a revendication 22 et dans lequel ladite porte
ext.érne de communi cati on conprend un nodem et des noyens de |iaison

t el'\§ghoni que avec reponse automatique. 10 24. Appareil d'enregistrenent
et de catcul des heures selon |a revendication 22 et dans l'equel ladite
porte interne de conmunication conprend un noyen de nodem a mani pul ation
par {decal age de frequence, connecte pour coop6rer avec un autre apparei
simtlaire d enregistrement et de cal cul des heures pour des fonctions comre
| a $ynchioni sation et |a commande de canauXx de communi cation. 15 20 25 30
35 40 45 50 55 60 65 20 : -
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