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Cyale snal•~ or cycle 4iac 

Q.,e1cr1pt1o.g 

The bvantion r•la'f:ea t.o a cyc:l.e rula:t: or· cyole di•c: 
conai•-inf ot a t%&n1pa:ent c&J:rier p~ovidad with a 
1:1.fht•aant.ive film laye~ which coinpriaea & p1urality of 
ba:!' c!:lo4as blacka.4 by lig.bt exposure and ~i-•n•parant: 

wi4ow ope.U.nf1 for ~•iftf acanned ~Y optiaa1 •..n•ora, an4 
a :ellectiv• l&J•r. i'h• invention a1ao relatas to & 
method o:f pzoduoinf suah a c:yole ruler or cycle cU.ac of 
the ini tial1y untione4 ty1»41 •. 

Cyal• rule:• and cycl• 4i1c• ••z:ve to reco:d.the po1ition 
oi operatini :machinea, manipulator• o~ other ••tting 
4•vicas. They conai•t ot a tranaparent material 
containing code• whioh aze scanned by optical 1en•o~1. 

As a 1'1L1e, oycl• 4iac1 ue :e1xad on a rotating axle by 
••n• of a hub. Jy applying a light tz:ansmia:Lcn ma1:ho4, 
a ray oi light t•ne~•t•• pul••• while ~h• 4iac i• 
rotating. the light 1ou~ae i• poai~ionad pa~allel to the 
axl1 of rota•ion an4 ••Ad• a ray of light to ~he disc at 
a z-:Lgbt antl•. 

lt L• advieabl• tor the ~ranspa~ent ma~•~ial, on the 1ide 
faaiq away f:om the -c.raA ... it.~•• 1 to ~• p.-cv:Lcl•d. wi~h 

a zie!lec:ti"• material, 1c t:hat the light r:aya •itted 
f~om tJt.41 t:anamitte: can be z-eflecte4 in th• optical axis 
an4 :recorded. by ~he zecai vez:. · 'l'h• 1ength and f:equencJ' . 
of t~ ~ul••• i• 4ete~mine4 ~y 10-called window opening• 

..... . ...... 

.• 
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wh.t.oh are P1'•4•t•=ine4 whe:ra arr&ngin'J the ~ar codeftl on 
th• oycl• ruler, tbu• codin9 the cycle rul•~ into 
·~ran•p•~•nt an4 lightprcoi %a9ion••· The cc4inga tor the 
c:ycl• rule:• hava t.o be prc4uced wi't:h a high Claq:iee o! 
accuracy to enaure tha~ Ch• position• of the moved 
machine par~• are 4eterminad accuxataly. 

ror pr:o4acing oycle 2:\Jler1 oz cycle cli•c• it la 
a4vanta;aou1 to u1e in4ustr:ia1 film which i• expoae4 t.o 
U.;ht by using maalca oz a pho'l:Oplot~•:i: and whicb.1. af~e:r 

having been &Ivel.oped., ccmpri ••• hlaoJcened coting•, 
so-called ~a: coae1. At ~h• •window openinq••, th• 
expo••d al'ld. 4eveloped 1tanc1a.rd film :1.1 tranapa:ent and 
th• codings exi•t of blaet an4 non-~•tl•=tiv• •ilver 
1rain1 which ar• emba44e4 in gal&tina. 

Aft•r tha f:Lla ·haa been axpo•ad, devel.opad. and. r1nae4, 
the eo4e mark• are a:%anqe4 in th• f crm. of ~•i••d 

por~iona on ·the c&~¥1er layer a~ pra4etez:mine4 41a~anc••· 
A!tet: oueful exaainat~on it waa fou4 1:ha1: be~wae.n th• 
raiaed po~tion1, there &till rainaine4 & ~••i4ue of 
gela~ine which, in •Pii:e of a oare!ul development praoaaa 
.and. .Jl\Ul~iple .zinsinv, could not b• removad fullY-

On t:o thi• 1urfaoe -th•r• ia applied a r•tlect:l.v• layer 
!)f •teaming •AM on o:r: l:ly oth•&- t:hJ.n f il:m uf:hoda. 
Bcweva.r,. said .t"efl.ective. layer i• not hum.i.4.1.ty-pi:oof •o 
that, in or4•~ to improve t:he corro1ioA behaviour, it was 
n.oeaaa~ to apply a·water vapoui: ~loalc.in; layer. 

For prac!uction-teahn1cal reasons, cycle t'Ul•r• and . cycle 
diacs are p~cducad on 1&1"9e-aurfac• ca%rier ma~arials 

and 4ivid•4 into 1n41v14ual pa~t• by punch1n9 o~ cut~ing. 
A~ oe z••altin9 cut.ting •4t••, <the in4iv14'1al. lay•J:"• 
ara unprotected and exposed to the envi:onm.ent. Th• 
huiaJ.4ity penetrating into the laye~ o~ ;el&tin• blows up 
the compo•it• an4 defo:rms tbe re~lectiv• layer, thus 



- 3 -

lt is there.!o:re the ob,ect of the invention to develop 

& cycle rule: OJ: cycle 4isc whic:h does not au!fer frcm 

the aboVe-4eac:r:ibed disadvantages and which retain• a 

hiih 4e;ree of dimen•ional accuracy over a 1~9•r period 

. of ••nice. 

In aocoZo4uc• with the invention, the obj•ctive i1 

achiave4 hy the characteZ'i•tic• o~ claim• l to '· lt has 
b••n founcJ that by arranging th• c:o4e ma:ks in t.he ed;e 
~•9ion1 of th• cycle 4i1c and gyole ¥Ule~, humid~ty haa, 

wi thOut. fa.t.1, been prevented from entarin9 the gelatine 

con1:&inin; re~iona. 

Jelow, th• in.vaction will be explained in ;raate: 4eta11 

with l'efe~enca to ••v•:ral .Uoc!iment:s illua'\ratea in the 

cl:&W~ag' wh•:raiD 

Jig. l 1• a croaa-aection throu;h a cycle rule: in 
accorc!anc:e with the invention. 

Fif. 2 i• a plan v1•W an4 a cros1-1ec~icn of an 
inventive cycle disc. 

~ig. 3 i• a .plan v~ew ot &n :l.nventiv. cycle Z"Ule~. 

%-n r:L9u~a 11 the oarriez 1 c=on1i•t• of a t:i:anapazent 

11&te:ia1·, for axaaple a polyeatar material which ia 

c:onneot•d t.o an upp•r and a lower gelatin• laye: 13. 14 

by Man• of an aclh••ive lay•&" 12. 

On th• 1i4e which, ac:cord.in9 to the view ahoWn in F .1g. 

l., i• ~he low•r 1icle, the regi.oft o'f the gelat.ine layel" 

14 i• provided with ba1: code 1 3 , 4, 5, 10 , 15 whJ.cb, 

afte: expo•~r• of the li9ht•aenaitiv• layar 2, have been 
pto4uce4 by blackenint the ailve% ~Z"ain1 in th• 9ela~ine 

layer. 
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A!t•r the •xpoaad, silver•gr&iA•containiAf felatin• layer 
ha• ~•en rinse4, th•:r:• ~amain• raaidual a•l••in• 14 
between the c:o4e marlc11 3,. 4, s, 10, 15, whic:h reg:ion, .by 

mean• at a thin fi~ p~oceaa, t• cov•r•4 ~Y a reflective 
layer a, with a pzotec,i"7• layac 11 being applied 
ther•after. 

rip.re · 2 •how• an alternative illuatl'&~ion of the 
tnvan~ion in ·'the fa:ca o! a ayal• disc 16. ~h• member 17 
compri••• a flange f&ca &D4 & cent¥1o hub 18 on which th• 
aycl• cU.•c i• aatrea by means ot 1t• central opening 19. 

'!he.cyole d:i.ac ~••ip 11 anaolo9oue to 1:hat 1bown in P:i.g. 
1, J:»u.~ in•taacl of h•vin9 a iu:otectlve layer 11, ihe 
member 17 :L• conn•ota4 to the .refl•etive layel' 8 by. an 
aahe1ive laye~ 20. 

fi&a inne: and outar :r::J.me of the oycl• 4i•c an p¥ov£.d'd 
wlth annal&J: a: bead•aha,.4 bar c:odea 21&, J:) wh:l.oh are 
blaak•n•4 tb~oughout and fa~m ~ha end e4;•• oi the cyala 
ti•o. 

119'1U"• 3 abowa a cycle ruler in the !o:a o! a plan vi•w 
an4 c~o••·•ection, with tbe material being built gp 
analogt;»u1ly to th• alternat:iva illuat~ated in 1itJUr• l. 
ln1tead of tha f¥ot•ct1V• layer ll according to Figure l; 
figu~• J sbow1 a :•otangular carri•¥ 22 whieh is 
conneate4 to th• :e~l•ctiva cycle ruie: 24 by.meaD• of an 
acthe1ive lay•• 23. 

-:11• ed9• of the cycle ~ula~ 11 fo~e4 by cont~nuoua bar 
ooc!e1 which, in th• outer re9ion, are prcvi.dAd ~n th• 
fo=m cf a rectan9ular cod• ba: 25 an4 at the fixinq·bo:ea 
2•, 27 in the toni o~ annular or beact-ahaped ed9•• 28, 

21. 
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1. A ayal• nl•I' oa: cycl• . cl:i.so cona1at.t.nr of a 

tra•pue'nt c:a~ri•I' (1) provi4•d with a lL;ht•aenaitiv• 
film l.ay•I" (2) whicb ooapai••• a plurality of bai: aocla• 

b1aak9ae4 by llthi eapoa~se, with t~an•p•~•n~ window 
opening• C6, ?) arran9e4 tha¥abetwe•n, !0¥ ~•iAt •a•1m•4 
!)f op•1aa1 ••n•OI'•, and f=ther comp!:.l•J.~ a z:aflea'tive 
ia;er Cl), 

.. 

th&• ~· lJ.9Jlt.•1asit.lYe layer: in ·'tbtt •41• ra;loa (I) 

o! the cycle nler or ayol• 4110 con•J.•t• ot a aontinaou• 
15a'x ·.aoc1a... (10) an4 that t.be l'•!leati11e layer ll) i• 

pl'cwi4e4 wlth a oov•r whicb. cov•io• the ba1: oo4e• •4 ·th• . 
windOW op•nint• comp1ata1y aa fB' •• a4 inolu4iq·4hl edf• 
ftf:l.OD. 

2. A oyal• •aler 0¥ o~o1• 4lac acao:4inr ~o olaia 1, . . 

t~~ th•. ao••~ aon•i•~• of a p~o~•o~~v• 1ayes (11) 

&4b•l"inf to the ~•!laotiv• lay•~ (8). 
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3. A ·cycl• · nlar en:_ cycl• a11c aocorr.U.nq to any one of 
th• preceding ola.iml, 

cba:aateriae4 in 

that -he cover oona£at• of a vaa-niab. 

4. A cyal• nler or aycl• di•o accor4in; to any one of 
the p.¥"ece4inf olail\9, 

that the ao••r csona.iats of a !in cani•~ mai:eri•l. and 
thac the •pace• betw••~ the ~a~ co4es, the window 
op.ainv• •n4 th• •ctr• re;ion• are com.ple-tely !il1•4 with 
a flue o~ •4h••ion ptomoter. 

S. A c7cl• nlel' oz cycle tiac ac:oo14.t.ng to •GY . ou of 
the psecedinf al"aial, 

that •he ~az code• (3, 4, 5 ana 10) •~• ar%anga4 in the 
tom of i:a:l.••4 po~t.t.on• on the ayol• 4110 01: cycle nlar 
U\4 that tu oontinlio~• bu: cao4'e UO·I forma tu _outu 
and/or £n.ner •41• o! the cyole ruler a~ oyale 41ac. 

I. A autho4 of pz:o4tieing a cycle ~uler or cycle 4iac 
aonai•tin• of a material accordiftf to one o! ~ha 

preceding- clall\a, 
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characteri•ed in 

that, aft.ai: having bean expoaed. to l.iqhf:, t.ha 

liiht-1•n1itiv• layer c:ampi:1••• a bu·:ca&a: whiob exten4s 

continu.oualy •~oun4 the •4;• an4 which, afte: baving been 
fix~, 1• rin1ecl to :remove th• gelatin• tar•I'• 
1ur:z.-0Wl4J,q 1ame, and that a reflect.iv• layer: an4 cove: 
are applie4 to ·the developed and %inae4 ca~rier and that 

th•Z'tl&tte:r:, th• oycle ruler o: cycle disc 11 ••P•~•tea or 
cut off along th• co:a:tinuous baa ooc1e•.11 

7. A llltltho4 accordinf to claim 6, 

characteri•e4 in 

ti.a~ th• cove~ ia applied over. • flue or a4he•i.On 
promo-tu ao as tc extancl over tha enti:r:a aur:eace as fa~ 

a. tJae •49• ~•;ion o! c~ i:rc:1• ruler o~ ctcl• d.i•c. 

1. A aetbod according to any one of the p:eceding claima, 

that u openinf ia oatztic::al1y punched. into the cycle 

4110 to allow 1..- to be fi~•d on a bal:>, witb th• cuttin~ 
eclge for the ape~ua rim being arranged on an wular 
bU: ood• ext.ending" coaxiall.y relaUva i:o ~· h\ib 

ape:r:tue. 


