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Cycle ruleR or cycle disc Description The invention relates to a cydie’s copi,
ruler or cycle disc consisting of a transparent carrier provided with a
light-sentive filmlayer which conprises a plurality of bar codes

bl ackened by |ight exposure and transparent w dow openings for being _
scanned by optical sensors, and a reflective layer. The invention also
relates to a nmethod of producing such ﬂ cycle ruler or cycle disc of the
initially nmentioned type. Cycle rulers ™and cycle discs serve to record the
position of operating nachi nes,Cyois pulaxoox eycdmhddsectti ng devi ces.
They consist of a transparent material containing codes which are
scanned by optical sensors. As a rule, cycle discs are fixed on a rotating
axl e by neans of a hub. By applying a light transm sion nethod, a ray of

l'i ght generat&% while the disc is rotating. The |light source
I's positioned parallel to the axis of rotation and sends a ray of light to
the disc at _
The iavention xslates to a cycle rulexr ox cycls disc
conslsting of a transparent carrier provided with a
light~sentive f£ilm layer which comprises a plurality of
bai sodas blackened by light exposure and transparent
- widow openings for being scanned by optical sensors, and
a xeflective layer, The invention alsc zelatas ¢to a
method of producing such & cycle rulesr or cycle disc of
the initially mentioned type.. ' - ~

Cycle rulexs and cycle discs serve to record. the position
of operating machines, manipulators or other satting
devicas, They «consist of a transparent material
containing codes which are scanned by optical sensors.

As a rule, oycle dises ave fixed on a zotating axle by
means of a hub, By applying a light transmision method,
a ray of light generates pulses while tha d4isc is
rotating. The light source is positioned parallel to the
axls of rotation and sends a ray of light to the disc at
a right angle.

It is advisabla for the transparent material, on the side
facing away £xom the tranamitter, to be provided with
a reflective naterial, so that the light rays emitted
from the transmitter can be rveflected in the optical axis
and recorded by the raceiver. The length and frequancy
of the pulses is datermined by so-called window openings



aright angle. It is advisable for the transparent material, on the side
facing away fromthe transmtter, to be provided with a reflective
material, so that the light rays emtted fromthe transmtter can be
reflected in the optical axis and recorded by the receiver. The | ength and
frequency of the pulses in determ ned by so-called w ndow openi ngs - 2-
whi ch are predeterm ned when arranging the bar codes on the cycle ruler,
thus coding the cycle ruler into "transparent and |i ghtproof regions". The
codings for the cycle rulers have to be $roduced with a high degree of

accuracy to ensyrs.that the Bosi%&gns of the noved nmachine parts are
det er m ned acm#&(@? yAEE PESLSRAYRARed, When, Arsanging.\khe Jbagscedes son

advant ageous t dshsse dyahsst nfullay, | el CloodimyKpadnd t¥ycle ruler into
“transparent and lightprcof ragions®. The codings for the
cycla rulers havea o be produced with a high dagree of
accuracy to ensure that thea positions of the moved
machine parts are determined accurataly,

Yor producing ocycle zrulers or coycle discs it ia
advantageous t0 use iadustrial £ilm which is exposed to

_ L&qht by using naska or a photoplottar and which, aftaer
having Dbeen developed, cemprises blackenad codings,
so-called Dbar coles. At the “windew openings®, the
exposed and daveloped standard film is transparent and
the codings exist of black and non-reflactive ailver
grains which are embadded in gelatina. '

After tha f£ilm has been axposed, developad and rinsed,
the code marks are arranged i(n the farm of vraised
pertions on the carrier layer at pradatermined distancea.
After careful examination it was found that betwaen the
raised portions, thers still remained a zesidus of
gelatine which, in epite of a careful developmant process
and multiple .rinaing, could not be removed fully,

On to this surface there is applied a reflective layer
by stsaming same on or by other thin IZilm methods.
Howevar, said rveflective layer is not humidity-proof o
that, in order to imprave the corrosion behaviour, it was
naceasary to apply a water vapour blocking layer.

for production-technical rsasons, cycle Yulers and cycles
discs are produced on large-surface carrier matarxials
and divided into individual parts by punching or cutting.
- At the reaulting cutting edgesa, the individual layers
ara unprotected and exposed to the environment. The
humidity penetrating into the layer of gelatine blows up
the composite and deforms the reflective layer, thus



I'i ght by using nasks or a photoplotter and which, after having been
devel oped, conprises blackened codings, so-called bar codes. At the
"W ndow openings", the exposed and devel oped standard filmis transparent
and the codings exist of black and non-reflective silver grains which are
enbedded in gelatine. After the filmhas _been exposed, devel oped and
rinsed, the code marks are arranged‘3in the form of raised portions
on the carrier layer at predeterm ned di stances. After careful exam nation
it was found tadvebselpcaffecting sthe pwaduring tdvourasyld | remined a
resi due of gelatine which, in spite of a careful devel opnent process and
multiple rinsing, could not be renoved fuh%g.ﬁCn to this surface there is
0

applied a refl 86t dfic thaxafexe sthaphject, he o inpentdone to develop
net hods. Howevgr gyedied fulfdzecédt Vaybauecdiist nehiéN Mddiaky vyt00susfes hFrom N
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cycle high degres of dimenaeional accuracy over a longer period
~of gervice.

In accordancs with the invention, the objective 1is
achieved by the characteristics of claims 1 to §, It has
been found that by arranging the code marks in the edge
regions of the cyela disc and cycle ruler, humidity has,
without fail, bean prevented f£rom entering the gelatine
containing regions.

Below, the invention will bae explained in greater detail
. with refsrence to several embodiments illustyated in tha
drawing wheraein .

rig., 1 is a crosa~saction 'through a cyela ruler in
o sccoxdance with ths invention.

Fig. 2 4s a plan visw and -a arxoss—gection of an
inventive cycsle disec.

Fig. 3 is a plan view of an inventive eycle ruler.

In Figura 1, the ocarrier 1 consists of a transparent
material, for example a polyestar material which is
connected to an upper and a lower gelatine layer 13, 14
by means of an adhesive layer 12.

On the side which, according to the viaw shown in Pig.
1, is the lower side, the ragion of the gelatine layez
14 is provided with bar codes 3, 4, S, 10, 15 which,
after exposure of the light-sensitive layar 2, have been
produced by blackening the silver grains in the gelatine
layer. '



di scs are produced on large-surface carrier materials and divided into -

I ndi vi dual parts by punching or cutting. At the resulting cutting edges,
the individual |ayers are unprotected and exposed to the environnent.
The hum dity penetrating into the |ayer of gelatine blows up the conposite
and defornms the reflective |ayer, thus -3- adversely affecting the
measuring accuracy. It is therefore the object of the invention to devel op
a cycle ruler or cycle disc which does not suffer fromthe above-descri bed

2 Tonger pori oRESpEokPe; BEbAsRR. 2l Pux g HATE- ShnER iR lNy GRIARERY" BRket"”'

objective is hemi cheenbyrinsedhartivaze | tenadnal clesidoal t gedatinehatdbeen

found that by gat@@ehnEnkNecasdmazZRk3, B, e a¥de 15, which region, by
weans of a thin film process, is covared by a reflactive
layer 8, with a protective layar 11 being applied
thereafter.

Pigure ‘2 shows an alternative illustration of the
invention in ‘the form of & aycla dis¢c 16. The member 17
comprises a flange face and a centric hub 18 on which the
cycle disc is centyed by means of its central opening 19.

The cycle disc deasign is anaclogous tao that shown in Pig.
1, but insteaad of having a protective layar 11, the
mexbear 17 ls connectad to the reflective layer 8 by an
sdhesive layer 20. '

The inner and outer rims of the cyele disc are provided
with annular or bead-shaped bhar codes 2la, b which are
blackened throughout and form the end edges of the cyclae
disc.

Pigure 3 shows a eyale ruler in the form of a plan view
and ecroses-gsection, with the material being bullt up
analogously to the alternative illuatrated in Figure 1.
Instead of thd protective layer 1l according to Pigurs 1;
Tigure 3 shows a rzecstangular carrier 22 which is
connected to the reflective cyclas rxuler 24 by means of an
adhesive layer 23,

The edge of the cycla ruler is formed by continuous bar
codas which, in the outer region, are provided in the
foxm of a reatangular code bar 25 and at the fixing bores
26, 27 in the form of annular or bead-shaped edges 23,



regions of the cycle disc and cycle ruler, humdity has, wthout fail, been
prevented fromentering the gelatine containing regions. Below the

invention will be explained in greater detail with reference to several
enbodi nents illustrated in the drawing wherein Fig. 1 is a cross-section
through a cycle ruler in accordance with the invention. Fig. 2 s a
plan view and ‘a cross-section of an |nMenLL¥e—eye+e—d+se—-Flg 3 S
a plan view of an inventive cycle ruler. In Fi ure- '
consists of a transparent material, for exa m““w rrat erial
which 1s connected to an upper and aqawer g . 14 by means

of an adhesive layer 12. On the side which, accordlng to the view shown in
Fig. 1, is the |lower side, the region of the gelatine |ayer 14 is provided
with bar codes 3, 4, 5, 10, 15 which, after exposure of the light-sensitive
| ayer 2, have been

Siains

1. A aycls zuler or coycle disc consisting of a
transparent carriexr (1) provided with a light-sensitive
film layer (2) which comprises a plurality of bar codes
blackened by 1light exposure, with transparent window
openings (6, 7) asrranged tharebetween, for deing scanned
by optical sensors, and further comprising a xeflactive
layexr (8),

chlracﬁrluc in

that the light-sensitive layer in ‘the edgs region (9)
of the oycle zuler or cycle disc consists of a continuous
Bax .code . (10) and that the reflective layer (8) is
provided with & cover which covars the bar codas and the
window apun.i.ngs complately as far as and includingthe edge
region.

2. A cycla ruler or cycle disc according to claim 1,

characterised in

that the oover consists of a protective layer (11)
adharing to the raflective layer (8).



produced by bl ackening the silver grains in the gelatine layer: -4-
After the exposed, silver-grain-containing gelatine |ayer has been rinsed,
there remains residual gelatine 14 between the code nmarks 3, 4, 5, 10 ,
25, which region, by neans of a thin film process, is covered by a

reflective layer 8, wth a protective layer 11 being applied thereafter.
Figure 2 shows an alternative illustration of the i [ '
formof a cycle disc 16. The menber 17 conprises a fl ange ,mut"m""ur"m"m,
centric hub 18 on which the cycle discé6i s centred by neans *of ¢it§ ckntyal*

opening 19. The cycle disc design is anaol ogous to that shown in Fig, 1,
but instead of having a protective |layer 11, the nenber 17 is connected to

the reflectiye l@vipefa Pkullr or cycle aise according to any one of
the preceding claims,

characterised in

that the cover consists of a varnish,

4. A cycle ruler or cycle disc according to any cne of
the preceding claims.

characterised in

' ghat the cover consists of a firm carrier material and
that ths wspaces bestween the bar codes, the window
opanings and the edge rog:l.ons are completely f£illed w:l.th
a glue or adhesion promoter. . '

8, A cycls yxuler or cycle disc according to any one of
~ the preceding claims, ' .

characterised in

that the bar codes (3, 4, 5 and 10) arxe arzanged in the
form of raiged portions on the cycls dis¢ or cyele xuler
and that the continuous ba¥ code (10) forms tha outer
and/or inner edge of the cyole ruler or cycle disc.

6. A method of producing a cycle ruler or cycle disc
consisting of a material according to oene of the
precading clains, _



adhesive layer 20. The inner and outer rins of the cycle disc we provided
w th annul ar or bead-shaped bar codes 2la, b which are bl ackened throughout
and formth end edges of the cycle disc. Figure 3 shows a cycle ruler in

the formof a plan view and cross-section, with the material being

built wup analogously to the alternative illustrated in Fi
of the protective layer 11 according to Figure 1, Figure IHI[IﬁI“W"HI'WﬁI'
rectangular carrier 22 which is connected to the reflecticvercyeles =«
ruler 24 by nmeans of an adhesive Iayef723. The edge of the cycle ruler is
formed by continuous bar codes which, in the outer region, are provided in
the formof a FBBragbarisedod® bar 25 and at the fixing bores 26, 27 in the
form of annul ar or bead-shaped edges 28, 29. '

that, after having been exposed ¢to light, tha
light-sensitive layer comprises a bar.: cade which extends
‘continucusly around the adge and which, after having bean
fixed, is rinsed to <remove the gelatine layers
aurirounding same, and that a reflactive layer and cover
are applied to the developed and rinsed carrier and that
thereafter, the cycle ruler or aycle disc is separated or
cut off along the continuous baz c¢odes '

7. A method according to clai.n_ 6,

charactarised in

ﬁut the cover is applied over a glue or adhesion
promoter 80 as to extand over tha entirs surface as far
as the #2ge region of the cycle ruler or cycle disc.

8. A method according to any one of the preceding clains,

charactarised in

that an opening is centrically punched into the cycle
“disc to allow same to be fixed on a hub, with the cutting
edge for the aperturs rim baing arranged on an annular
bag code  extending coaxially relativa ¢o the hub
aperture.



5 Cains 1. Acycle ruler or cycle, disc consisting of a transparent
carrier (1) provided with a light-sensitive fillm layer (2) which
conprises a plurality of bar codes bl ackened by |ight exposure, with
transparent w ndow openings (6, 7) arranged therebetween, for being scanned
by optical sensor, and further conprising a reflective |layer (8),
characterised in that the light-sensitive layer in the edge region (9) of
the cycle ruler or cycls disc consis ? of a continuous bar code (10) and
that the reflective .layer (8) is B dvided with a cover which covers the
bar codes and the wi ndow openi ngs conpletely as far as and including the

edge region. 2. a cycle ruler orij?le dL%f according to claiml,

characterised in &S?.
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that the cover consists of a protective l|ayer (11) adhering to the
reflective |ayer (8). 6 3. Acycle ruler or cycle disc according to any
one of the preceding clains, characterised in that the cover consists of a
varnish. 4. A cycle ruler or cycle disc according to any one of the
precedi ng clains, characterised in that the cover consists of a firm
carrier material and that the spaces between the bar codes, the

wi ndow openi ngs_and the edge regions agg conpletely filled with a glue or
adhesi on pronpDper., 5.;2ﬂcycle rul er or cycle disc according to any one of
t he preceding ne, -
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characterised in that the bar codes (3, 4, 5 and 10) are arranged in the
formof raised portions on the cycle disc or cycle ruler and that the
continuous bar code (10) forns the outer and/or inner edge of the cycle
ruler or cycle disc. 6. A nmethod of producing a cycle ruler or cycle disc
consisting of a mterial according to one of the preceding clains,

characterised in that, after havi g3 been exposed to l'ight, the
| i ght-sensitive |layer conprises a bar code which extends continuously
around the edge and which, after haw-g been fixed, 1is rinsed to renobve

cover are applied to the devel oped i d carrier and that thereafter

the gelatine | ayers surroundi ng Séggz angd that a reflective |ayer and
n
the cycle ruler or cycle disc is sepalfated or

25 28 | 24 29 25




&

cut off along the continuous bar code. 7. A nethod accoerding to claim 6,
characterised in that the cover is applied over a glue or adhesion pronoter
so as to extend over the entire surface as far as the edge region of the
cycle ruler or cycle disc. 8. A nethod according to any one of the
precedi ng clains, characterised in that an opening is centrically punched
into the cycle disc to allow sane to be fixed on a hub, with the cutting
edge for the aperture rimbeing arranged on an annul ar bar code ext endi ng
coaxially relative to the hub aperjgdacy :

CYCLE RULER OR CYCLE DISC

This invention relates to an improvement of a cycle ruler or
cycle cisc consisting of a transparent carrier provided with a
light-sensitive film layer which comprises a plurality of bar
codes blackened by light exposure, with transparent window ope-
nings arranged therebetween, for being scanned by optical sen-
sore, and further comprising a reflective layer. It is characte-
rised in that the 1iqht-senaitive layer in the edge region of
the c¢ycle ruler or cycle disc consists of a continuous ber code
and that the reflective layer is provided with a cover which
covers the bar codes and window openings completely as far as
and including the edge region, and the cycle ruler or cycle disc
of the invention retains a high degree of dimentional accuracy
over a long pericd of serxvice. '

Pig. 2



