9300 139 -
[P0s’s Lopiy

-1 -
Cycls ruler or cycle disc

age io

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 produscing such a cycle ruler 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
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which are predetsrxmined when arranging the Yar codes on
the ¢ycle ruler, thus coding the cycle 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
- light by using masks or a photoplottar and which, after
having been developed, coemprises blackenad codings,
so-called Dbar coles. At the “windew openings®, the
exposed and deaveloped standard f£ilm 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



-3 -

adversely affecting the measuring accuracy.

It is therefore the objeact o¢f the invention to develop
a ¢cycle rular or cycle disc which dcoes not suffer from
the abova-described disadvantagas and which retains a
high degres of dimenaional accuracy ovear a longer pericd
~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 zruler in
o sccoxdance with ths invention.

Fig. 2 4s a plan visw and -a. dxou-iectien 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 view 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. '
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After the exposed, silver-graia-centaining gelatine layer
has been rinsed, thera <remains rasidual gelatine 14
between the code marks 3, 4, 3, 10, 15, which zegion, by
weans of a thin film process, is covared by a reflactive
layer 8, with a protective layar 11 being applied
theareafter.

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,
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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 adge 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 a cover which covars the bar codea and the
window openings complatsly as far as and includinghe 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).
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3. A aycla zuler or cycle disc according ta any ona ot
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, _
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¢haractearised in

that, after having been exposed ¢to light, tha
_light-umitive layexr comprises a bar: cede which extends
continucusly around the edge and which, after having been
fixed, 4is ringed to Tremove the gelatinae layers
surrounding same, and that a raflactive layer and cover
are applied to the developed and rinsed carrier and that
thereafter, the cycle ruler or aycle disc is separated or
sut ozf along the continuous baz codes

7. A method according to clai.n_ 6,

charactarised in

that the cover is applied over a glue or adhesion
 promoter 8o as to extaend over tha entira 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.



