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a mounting aid for the alignnent of 150159
graduati on support of a position rreasurl ng system

The invention further relates to a scale with a. _

nounting aid for the alignnment of the scale relative

to a scanning unit of a position neasuring system The
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When being installed on parts of machinery, these two
graduation supports must be aligned in regpect to each other.
An essential parameter in this case is the so-called scanning
distance, i.e. the distance between the graduation of the

scale and the graduation of the scanning unit.

Mounting aids for setting the scanning distance are
already known. In accordance with EP 0 177 711 Bl, the
scanning unit has a slit, through which a foil of defined
thickness can be introduced between the measuring graduation
and the scanning graduation from the outside. The thickness
of the foil corresponds to the required scanning distance.
Adjusting the scanning distance is performed by moving the
scanning unit until it clamps the foll. The scanning unit is
screwed onto a part of a machine in the clamped state and
thereafter the foil is removed by pulling it out of the slit.
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scanning unit until it clanps the foil. The scanning
unit is screwed onto a part of a machine in the
cl anped state and thereafter the foil is renoved by
pulling it out of the slit. -1 it is stated that the
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neasmmcngdlﬁbbycdﬂmemmumglnea@giéw@ a spacer, which -
defines the gcanning distance. Connecting means are formed
on the mounting aid, which allow a pesitive and/or frictiomal
connection between the graduation support and the mounting
aid and fix the mounting aid in place on the graduation
support in a positively or frictionally connected manner. In
this fixed position, the mounting aid constitutes a
protective cover for the entire measuring graduation
available for poaition measuring. The connecting means are
designed in such a way that, following the alignment and
mounting of the graduation supports, the mounting aid can be
pulled out of the space between the two graduation supports.
The mounting aid can be brought into engagement with the
graduation support by being displaced in relation to it and
can be released from it again.



designed in such a way that, follow ng the alignnent
and nounting of the graduation supports, the nounting
aid can be pulled out of the space between the two
graduati on supports. The nounting aid can be brought

i nto engagenent with the graduation support by being
di splaced in relation to it and can be released from
it again. -2 on the one hand, the connecti'ng neans
makeoposhd i aandef tneobdﬂm&ngi‘s@rm:amt pobsibbe a

d
SHPUBLATE A P Ricai 2 WAL, RO R0 cAT L0
IYRAHREID BURRSESr t ANA Posihe @Fh esn%%mg He £imgidapi pf the
mguAatind i 0 ich theeyeaddint idre sppokt Nth qscr.h:.twban ebfice the

%Qkér%’% gffa‘?i‘%ﬁ:%heﬁ”éévéﬂa% ?’?u%ﬁas Suc 834 NGherein

I xat 'S nmount ed posSI i mensi ons

thi g PR iRTe FaPSPERRR® nEf SIAUREEd ARe it uat i on
suppthe hixagrizspingthbe mountedngoal thandaeamubhi ng it

di REQaidhie tHRGUILHRd BB &N %a@@&hhiﬁ@l&f@ tHehgSaduation

t he untkgg aid is e 8 % .
BEBPEE o AP B F B 100t PSSR | 40 P it WP
t@@haﬁ@ﬂlbred:mcamt@ngopwh@onmuﬁ‘prn'ghm dwmposike the
““‘lﬁg”ﬁé'“&nil‘@%ﬁ%ﬁ%%&% e Pgi‘?%‘la‘*ﬂ@‘l%?*?m?%émt
$BbEF i 35 W&dﬁak‘éiﬁaﬁ e TR TR
mosRbiag A (aTe tipguarRdgatel ot mrvrhomamgamg baken
IRRERy éDEmIs wWhitR 6naeddded insedti@rgddiatiivat sepport
f%%@ B ei@éﬁa%%]e%dzhe Té‘%ﬁeﬂ{é g»n sE%ié‘eJ'H?L 1%95%95 to

sca neasur yst with

dgf#fﬁa‘ﬁ%nfﬁ;ncaﬁaé O 55@0@@&#@@9 At Ehaf e |"fﬂP@|’°?tiF16nhaE taken

pideéhethadurirdgeousnaedioibeises 868 b Pikagesnotat Nee
fe?gggéaon are disclosed in the follow ng description

exenpl ary enbadi nents by neans of the draw ngs.

Fi g. The PUpfIaTs CHYFRRSIOTR HERBEEF V&P (1 APalPanABf Wall as
aspabétlon measuring system with a mounting aid in accordance
with the invention.

Furthexr advantageous embodiments and advantages of the
invention are discleosed in the following description of
exemplary embodiments by means of the drawings.

Fig. 1 represents a first perspective plan view of a
scale,

Fig. 2 represents a second perspective plan view of a
scale,

Fig. 3 shows a perspective plan view of a mounting aid,

Fig. 4 shows the mounting aid in Fig. 3 fixed in place
on the sacale,

Fig. 5 represents a perspective plan view of the scale
with the mounting aid during the alignment of the scanning
unit at the scale,



Fig. 2 represents a second perspective plan view of a
scale, Fig. 3 shows a perspective plan view of a
nmounting aid, Fig. 4 shows the nmounting aid in Fig. 3
fixed in place on the scale, Pig. 5 represents a
perspective plan view of the scale wth the nounting
aid during the alignnment of the scanning wunit at the
scale, -3 Fig. 6 shows an arrangenent in accordance
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For fixing the mounting aid 10 on the scale 1 without
using tools, it has connecting means 11, 12, which provide a
positive connection with the scale 1. These connecting means
constitute a linear guide device 11, 6, consisting of a
spring 11 which engages a corresponding grocve & of the scale
1. 1In this way the mounting aid 10 can be pushed in a
definite manner onto the scale 1, namely extending in the
guide direction X perpendicularly in regpect to the scanning
distance A. Furthermore, a locking element 12 is formed on
the mounting aid 10, which operates together with a
corresponding locking element 7 of the scale 1 and forms a
snap-in connection 12, 7 in the form of a positive
connection. This snap-in comnection 12, 7 fixes the mount ing
aid 10 in place on the scale 1 in the guidance direction X of
the linesar guide 11, 6 in the inserted state (mount ing
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1. In this way the nmounting aid 10 can be pushed in a
definite manner onto the scale 1, nanely extending in
the guide direction X perpendicularly in respect to

the scanning distance A Furthernore, a | ocking

element 12 is formed on the nounting aid 10, which
operates together with a corresponding |ocking
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Pe@itCehf tongue 12 generates an additional clamping force in
the mounted position, Alternatively the positive connection
can be replaced by a frictional comnection in that, for
example, the linear guide 11, 6 iz embodied conically and
clampingly fixes the mounting aid 10 in the mounted position
on the scale 1.

For particularly small and difficult to handle scales 1
(approximately 1 ¢m x 2 cm), the mounting aid 10 is provided
with a handle 13 which is designed in such a way that it can
be grasped by an operator and the scale 1 can be manipulated
together with it. For example, the mounting aid 10 is an
inherently stable molded element, in particular an injection
molded element made of a (glass) fiber reinforced plastic
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t he nmounted position, Alternatively the positive
connection can be replaced by a frictional connection
in that, for exanple, the linear guide 11, 6 is
enbodi ed conically and clanpingly fixes the nounting
aid 10 in the nounted position on the scale 1. For
particularly small and difficult to handle scales 1
(approximately 1 cmx 2 cm, the nounting aid 10 is
garerided wth a handle 13 which is designed in such a
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in the course of bringing the scale 1 and the acanning unit
40 together and protects the measuring graduation 2 used for
position measuring over the entire available measuring path.

For the correct alignment of the scanning unit 40 in
relation to the acale 1, the mounting aid 10 fixed in place
on the scale 1 has a leg 16 with a reference face 14, which
works together with the scanning unit 40 during the mounting.
A surface 41 of the scanning unit 30 functions as a stop face
on the reference face 14, as shown in a sectional view in
Fig. 6. Thus the mounting aid 10 has spacers 14, which
define the scanning distance A during the alignment and
mounting of the scale 1 and the scanning unit 40. In
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to the first machine elenent, in the exanple shown is
screwed on. Thus, the nounting aid is already
fastened on the scale in the course of bringing the
scale'1l and the scanning unit 40 together and
protects the measuring graduation 2 used for position
measuring over the entire avail abl e neasuri ng path.

For the correct alignnment of the scanning unit 40 in
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e nDuntln% aid 10 in the
ows a further mounting aid 100. The

construction corresponds to the previously described mounting
aid 10, and was only complemented by further function
elements. The mounting aid 100 has a means in the form of a
leg 101, with which a mutual alignment of the scale 1 and the
scanning unit 40 is made possible. In its Y direction, i.e,.
perpendicularly in relation to the measuring direction X and
rperpendicularly in respect to the measuring distance A, the
leg 101 has a defined thickness and therefore fixes the
assignment of the scale 1 and the scanning unit 40 to this
direction Y.

The mounting aid 10, 100 is embodied in such a way that
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course of being renoved. This state during the renoval
of the nounting aid 10 in the guide direction Xis
shown in Fig. 7. The position measuring systemis now
ready for nmeasuring operations. Fig. 8 shows a

further nounting aid 100. The construction

corresponds to the previously described nounting aid
10, and was only conpl enented by further function
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again used for the removal or mounting of a further scale.
In a manner not reprasented, the mounting aid with the
described function elements can also be designed as a
graduation support for the scanning unit 40. In this case
the mounting ald 1s fixed in place on the scanning unit 490.
The degcribed positive connection or frietional connection is
now provided between the mounting aild and the scanning unit

40 wherein, in the mounted position where it is fixed in
place on the scanning unit 40, the mounting aid covers the
scanning graduation 42 and protects it against dirt and
damage.

The invention has been explained in detail by means of a
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graduation 2. The nounting aid 10, 100 rermains on the
scale 1 during transport as well as during the entire
nounting process and in the nounted state can be
pul l ed out of the space between the scale 1 and the
scanning unit 40 by displacing it along the |inear
guide 6, 11. The nounting aid 10, 100 can be again
used for the renoval or nmounting of a further scale.

ééb@ﬂr&haﬁédn@&aléem es@At@dcah NG myérat EBg ahguav th the
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Fraatigs., rrﬁ%tﬂ@o Je ‘315‘@19?1‘5{%0‘:9 eXeadel dneapky or in the
sigwiafgaunite¥d. The descri bed positive connectlon
or f it EQQ%lﬁQ%ﬂaQQohsinn&%d}rd% cAef DRLVRE N A& e d0n

pount | ng scannli ng unit

Jrﬁnfhts B2A5BEP t FAANRTOR j Whightis apsigneg) seedeaﬁﬁqw
gkementisgofnthe 49carrhaonmont | 49. aiAd teanetsvéehe, the
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%ﬁﬁVQ&§r&§§dth%rl%ﬁﬁﬂuaacﬁ@ﬁé@m@hmnts The scal e, and
therefore the nmeasuring graduation, can al so be
designed to extend linearly or in the shape of a
circle. The scanning graduation in accordance with the
invention 1is a separate graduation, which is assigned
to detector elenments of the scanning unit 40.
Alternatively, the scanning graduation in accordance
with the invention can also be constituted by the
detector elenments thenselves by structuring the
|atter accordingly. CLAIMS 1. A nounting aid for the
al.ignnment of a first graduation support (1) in
relation to a second graduation support (40) of a
position neasuring system wherein a



nmeasuri ng graduation (2) of the first graduation
support (1) can be noved in relation to a neasuring
graduation (42) of the second graduation support (40)
in the neasuring direction X at a preset scanning
di stance A for position nmeasuring, having - a spacer
(16), which specifies the scanning distance A during
the alignnment, - connecting neans (11, 12), by means
of which the nounting aid (10, 100) can be connected
he first graduation support (1), and - a
protective cover (15, 16), which covers the neasuring
graduation (2) of the first graduation support (1) in
a nount.edapesidht Dty GlEaraet eré Zﬂi.gin&ehhabft.@eflrst

| 1
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héERTingt ggadidhtatdron 29 upiot he (H)rstantratibat 1 G0 HEHOY (1)
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unting .has been conplete
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Hatweeprehet sownyimad dakkencs Upfont pogit idf))medduriier,
WEBHIHg Ng aid in accordance with claim1,

characteriz in at the conne |ng ans provi a
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gr aduat t:onn?d:m:mg tmefat)s dnd, a12 )c,orﬂyem)aaﬁSI P33 \J&Q%gl e
t ting e
s, G2 o6, i L A0 a0 0
eri 2¥ePeHE tHdtr #RE connecting neans form a
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1 ) TRUNGH ﬁqﬁg a|d in accordance with claim 3,
charac'terlzed in that the connecting meane are elements

(11, 12} which, in the mounted position, fix the mounting aid
(10, 100) in place in a positively connected or clamped
manner on the first graduation support (1), and the
connecting means (11, 12) are embodied in such a way that,
after mounting has been completed, the mounting aid (10, 100)
can be removed by displacing it out of the space between the
two graduation supports (1, 40).

2. The mounting aid in accordance with claim 1,
characterized in that the comnecting means provide a positive
connection by means of a snap-in eonnection (7, 12), having a
locking element (7) at the first graduation support (1) and a
corregponding locking element (12) at the mounting aid (10).

=10~



characterized in that the linear guide is a
groove-and-spring connection (6, 11). 5. The nounting
aid in accordance with claim3, characterized in that
a snap-in connection (7, 12) fixes the nounting aid
(10) in place in the nounted position on the first
graduati on support (1) in the guiding direction X of
the linear guide (6, 11). 6. The nounting aid in

accor danc@&hei wuet igionadd igharamtdemicredith ¢hadm tihe
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tihe ﬁﬂmamagtedmaﬁﬂbnrnuﬂp&&tlul)s designed to cover the
nmeasuring graduation (2) of the first graduation

support ( wi t hout tquchin 8. The t] aid
in acé Ordéﬁﬁe RIS ﬁﬁﬁli? g%?&ﬁ@i?F@rV%Egn i% ' the
haragterigedoverthat ftdenddneyr tgwldd dgsa(gfoovdd)gnd-spring

MiirderGevels wprpppositely |l ocated sides of the
graduation support M 9. The nounting aid in

accordance with claim1, characterized in that it has
a handl-e Th8)mapnteing gidedngaeeprdancienwstbhckaimys t hat
tHamatebt zgd afpechdty saanapelat @nnet@iohher Mot iﬂgte%i @ne

LR EES g@&C?l tih gh%lc@ 9’6 tﬁé‘%%ﬁ;sg' gsgiwﬁhat tﬁm

nner en le Tn suc

S |
ety SGRAB0 0PSO L4 13 o RS RE AR ERR i oF
thee ldingawgf gnide 116, Aldcale with a nounting aid for
aligning the scale (10) in relation to a scanning

unit (40).0f a pasitio peasurin st mhefein a
neasugln 8 éﬁﬁ Fgf oF FFRPT i%?&% ?

?hﬁr@a:tr:ﬁl Feqi am drhato tdeneasprimglgradbacE oir-he (m;nmhg aid
t1e seaaniregiliedr (4Rguen (LPE, NBRRS EheNgndb! 86 td 1heht of

the first graduation support (1) is a depressicn or an
undercut.

7. The mounting aid in accordance with claim 1,
characterized in that it is designed to cover the measuring
graduation (2) of the first graduation support (1) without
touching it.

8. Thea mounting aid in accordance with claim 1,
characterized in that the protective cover is formed by two
legs (15, 16), which cover two oppositely located sides of
the graduation support (1).

9. The mounting aid in accordance with claim 1,
characterized in that it has a handle (13) which is designed
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at a preset scanning distance A for position
nmeasuring, having - a spacer (16), which specifies A
during the alignnent, - connecting nmeans (11, 12) at
100), by neans of which the nmounting connected with
the scale (1), and - a protective cover (15, 16), the
scanni ng di stance the mounting aid (10, aid (10, 100)
is which covers the neasuring graduation (2) of the

igr augh( 2) vay ditstadite cianete i gradyaid breafi OBB@EL 4Kl Neans
are elenents (11, 12) which fix the nounting aid (10,

100) i e in_a. posi eI connected or cl anped
rranner e“?&'allt n% L&, 1\‘11‘6 e daBRn et ihFlrdang .

QﬁffacEifi%ﬂQa#ﬂﬂ&@ﬂtedtlhEs@ﬁﬁngmeWaynhefEmt1yﬁdﬁ§ble in
mvehnai Rey hashete @Qﬂ‘?teéﬁiﬁuédl%nﬁﬁﬁﬂfaéﬂg ?1 1Yd el Qg
“@ggbugg@bémhfgﬂngﬁg ?& gfs acing it out o the space

bet ween the scal e and e scanning unit (40). 12-.
The scale in accordance with claim1ll, characterized
in that. t He soadrewtithga meaws gy B8 FoP el gEkidentbacale

(1) perrendicy 2pl ¥ b@a!‘i Uniko (&5])9 %@%oﬁq_l&éon

so that tin
’“%Eéﬁég*?%nsyﬁtﬁs‘ 58§F59¥’1)a TR egc%m@aqw @Anef the
Sﬁﬁé?l & £Po et mpred1in dmimmnonomtﬂmﬂxﬁﬁa@ gtaduation
(eﬁhnettumm schnnidy, uhayi ng)a 1n) eﬁlﬁ.'zlﬂega il &ZE{:@Ln X
rre in 0C el’eine

‘g %;;at Fretheftie e A ARAY Sefironfiiamdeasnatony
B ction (7, 12) flxes the mounting aid (10) in

pl ace- i grheerount by WO isp@c@Pibh e et Aelntih 'alébénce

Agaugﬁﬁg; tHE %nghgg g of the |inear gU|de (6, 1I)
The scale in accor%ance wth claim®'11,
connecting means (11, 12) at the mountlng aid (10,

100), by means of which the mounting aid (10, 100) is
connected with the scale (1), and

- 2 protective cover (15, 16), which covers the
measuring graduation (2) of the scale (1),

characterized in that the comnecting means are elements
(11, 12) which fix the mounting aid (10, 100).in place in a
positively connected or clamped manner on the secale (1), and
the connecting means (11, 12) are embodied in such a way
that, after mounting has been completed, the mounting aid
(10, 100) can be removed by displacing it out of the space
betwean the scale (1) and the scanning unit (20).

12. The scale in accordance with claim 11,
characterized in that the connecting means form a linear
guide (6, 11) perpendicularly in respect to the sEcanning
distance A, so that the mounting aid (10) can be pushed on
the scale (1), and the connecting means provide a positive
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characterized in that the nmounting aid (10) has a
handle (13) which is designed in such a way that it
can be grasped by an operator and is enbodied to be
i nherently stable in such a way that the scale (1)
can be mani pulated with the aid of it. 14. A position
measuring system having a scale (1) and a scanning
unit (40), wherein a nmeasuring graduation (2) of the
cepnéet {ch) wizh bBessepniredrdmneztieasUti f@)gr ddwahgoa

158R1ng 1 cRACOLAN BE bl doald ) s Y 228espBlaLng
1BRELEY S one 2] pit e, pERAT LR e Fied g, whg b Ot
sgapnHR rePARGCE1ea0Y 7 whr diixeshEhe fpepnting aiid (10) in
plAbg hasHehechakkavwbogitioponenhs: seale spacen ¢hé)guiding
dﬁ’?é&@i&?%@'off' €hel DEnSLANRN 12} Qﬁtlﬂ‘)c.e A during the

I gnment, - connecti ng Teans 12) at the nounti ng'
aid (10, 100), by nmeans of which the nounting aid

(10, 1D0) Tiw eceheectin exkavrdanckewsclalalain) 1land - a
cPEPLEEd + MR L AVEERLE Sehd BlounMiingha@Ver® the aMBRasHLsNELs)
r.aﬁlu ti ]y (9%1) dof th& scaal %é’(m%fi c aracI} rized |ndt$£t n
o Eh 05 ARG iR S IR & P ERRE 1\ £PR £9) SiAPBRYIPY 2
ophBa R0 RTIch g saeabedded 100)be Anberertin atabdesiini setly a
waonoest atheOlacalamey faOney dAibliassdl e rhlkheanda &heit .
connecting nmeans (11, 12) are enbodied in such a way
that, after nounting has been conpleted, the nounting
ai d %iO,IH@GF15éﬁ“b@e¢%Hﬁ$ﬂ§d55§tﬁm§ﬁ?ﬁéﬁhg iscadgt (b and
at beaspiage urliet vaeh, t bigescial @ Méhsanthd herasianibng (2Ni & f
tﬁéoﬁcaIéfﬂl) can be scanned by a measuring graduation (42)
of the scanning unit (40) at a preset scanning distance A,
and having a mounting aid (10, 100) for the alignmant of the
scale (1) in relation to the scanning unit (40), wherein the
mounting aid (10, 100) has the following components:
- & spacer (16), which specifies the scanning distance
A during the alignment,
- connacting means (11, 12) at the mounting aid (10,
100), by means of which the mounting aid (10, 100) is
connected with the scale (1), and
- a protective cover (15, 16), which covers the
measuring graduation (2) of the sgcale (1),
characterized in that the connecting means are elements
(11, 12) which fix the mounting aid (10, 100) in place in a
pogitively connected or clamped manner on the scale (1), and
the connecting means (11, 12) are embodied in such a way
that, after mounting has been completed, the mounting aid
(10, 100) can be removed by displacing it out of the space
between the scale (1) and the mcanning unit (40).
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