- 1 - Analytical test tape instrunent Description The invention
concerns an analytical test tape instrunent in particular as a
handhel d devi ce for bl ood sugar tests having an exchangeabl e test
tape unit preferably in 5 the formof a tape cassette which conprises
a test tape provided with a plurality el -test elenments to which body
fluid can be applied, and a tape drive that can be coupled with the
test tape unit to wind on the test tape so that the test elenents can
be successively nade avail able at an application site. Such test tape

syst ens havgn?h&ﬁgp%%pg ngﬁgﬁgéﬂd in a nunber of patent 10

applications tromt In order to gain further advantages
for the user conpared to the strip systens on the market. In addition
to a reliable positioning of the test elenents, it is al so necessary
for practi cBesqriptposes to ensure that their on the spot use is not

i npai red by excessive noi se devel opnent. On this basis the object
of the invention is to further inprove the systens proposed 15in the

prior art and to achieve a reliable test el enxent positionin i th
el et neof P pRafidtRiBets 55 ai L 0o lnBhRbRR Dbl A B,
features stpé@delite RAtbEsYd shlod t83td hhving b0 Behefodableassh tpé@nitréfeRBiyaa! -
Advant ageous enbodi nents and further devel opnents of the invention

are derivedthefom phetape sessdiénwhishaomprise tPsidapanreyvidedwithe harsbty oin

the idea of, L usin onpa i gh-.speed tor. Accordi.n it s

b oposed actsStafg 6 PRES badkAidRT BraPRifh s E R RIS L EInAS | ooy
current not gaupddiicyith THRAUE tdpeinftes ivikdbh tRIteA RGR o Med: ReRsttdn &hitd &6t
current notor ‘and the test ‘tape unit. The diréct current notor can be

readi |y i ntbgsuscesdiviehtoade dvailable at arpapplih@iod sifevi ce due to its smal |
installation space and | ow energy requirenent and it
Such test tape systems have already been proposed in a number of patent
10  applications from the applicant in order to gain further advantages for the user
compared to the strip systems on the market. In addition to a reliable positioning of
the test elements, it is also necessary for practical purposes to ensure that their on

the spot use is not impaired by excessive noise development.

On this basis the object of the invention is to further improve the systems proposed
15  in the prior art and to achieve a reliable test element positioning with little

interfering noise in a compact assembly.

The combination of features stated in patent claim 1 is proposed to achieve this
object. Advantageous embodiments and further developments of the invention are

derived from the dependent claims.

20  The invention is based on the idea of using a compact high-speed motor.
Accordingly it is proposed according to the invention that the tape drive has a direct
current motor and a reduction gear unit arranged between the direct current motor

and the test tape unit. The direct current motor can be readily integrated into a hand-



enables a | ownoi se and | owvi brati on operation while the reduction
gear unit ensures a suitable rotational speed / torque conversion for
reliable tape positioning. A sinplified manufacturing process
conmbined with a cost-effective construction 5 nethod is anot her
advant age. The direct current notor is-2advantageously in the form of
a nmechanically commutated thin-profile rotor in order to achieve a
uni form noi se behaviour with little torque variation. Al so such a
notor can b [ truct it .
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not or. Another inprovenent with regard to interfering noises and,
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assenbl y5 camelinddsnmsthagdoatgige. achi eved in that 15 the direct current
not or has a notor housing sections of which are forned by a housing
wal | of the gear housing. Another advantageous enbodi nent provides

that the rotor of the direct, cyrrent tor has a pearing | gcated in
the gear hoti8f fAigect eHirentanqtas s aavmaeﬂgy uhe dam ol I@fﬁd{aﬁgaﬁw erance
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3 - In order to avoid acoustic bridges to the body, it is

advant ageous when the test tape unit can be put on an instrunent
chassi s, whAnethar infyeogeaent hothsegayd tsintafeyingmoives srebccatantesaticn canbei nt s

to the instrynent, chassis while keeping an air gap clear. 1. rder to
be able to f ‘?Vgﬁﬂﬂy CHFARRUARE 1 soelon B i oreffigblydo m@g@sggect
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unit and in particular a nultistep spur %ear um% with for exanple a
| aterally offset input and output. In this connection it is also
advant ageous for a cost-effective production when the gear wheels of
t he t oot hedAwhgshlaglyaompait and presisstasedmiily carché advaniageahely ashieved insthat

of pl asltg ¢ thie rgln%gtrc}ulrr%lliltl ﬂalcr)tof as a motor housing sections of which are formed by a

housing wall of the gear housing.

Another advantageous embodiment provides that the rotor of the direct current
motor has a bearing located in the gear housing. This allows a further shortening of
the tolerance chains in connection with the downstream gear unit. Another

20  improvement in this regard arises as a result of the fact that the direct current motor
has a bearing for its rotor located in a motor housing member and that the motor
housing member is clamped in the gear housing, It is also advantageous when the
gear member of the reduction gear unit which is directly coupled with the direct

current motor is mounted in a housing section of the direct current motor.



10l n order to transport the test tape as uniformy as possible

I ndependently of the dianeter of the spool it is advantageous when
the tape drive has a speed controller to control the rotational speed
of the direct current notor depending on the nunber of test el enents
of the test tape unit which have been pBevi ded. Another advant ageous
enbodi ment provides that the notor rotational speed of the direct
15current notor is in a range between 100 and 200 revol utions/s and

that the oufpylief RtAbiLCRBLstRARR %650{0 thOBody HUE LR P/ WiEnlthd fest tape
between 0.2 and 0.5 revol utions The difect current notor Is

advant ageoushy caobnpudtordinvnsirunrens besssis,ovieraiatthegesr howsargeid oalyssogyected
supply, mhereln prush holders are inte g In the ear housing to
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by neans of the fact that the direct current notor has a notor shaft
with a longitudinally slotted end section so that the slotted end

section canPgder®VelaBk to Reitabdy PARMINMe Eﬁ{/@fd%éshlttl&hﬁzﬁﬁtﬁ%&us when the
conpensation. It is advantageous w th regard to reduced bearing
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the invention is, apart from noi se reduction so the conpac

desi gn. Accwhegls gf theitdothesl-wheed ighdremitivatsist dfonjsctivgn-moulded parts made of

plastic, in particular POM.

10 In order to transport the test tape as uniformly as possible independently of the
diameter of the spool it is advantageous when the tape drive has a speed controller
to control the rotational speed of the direct current motor depending on the number
of test elements of the test tape unit which have been provided. Another
advantageous embodiment provides that the motor rotational speed of the direct

15  current motor is in a range between 100 and 200 revolutions/s and that the output

rotational speed of the reduction gear unit is between 0.2 and 0.5 revolutions/s.

The direct current motor is advantageously connected via brushes to a battery-
powered energy supply, wherein brush holders are integrated in the gear housing to

dampen brush vibrations.

20  Motor vibrations can be further minimized by means of the fact that the direct
current motor has a motor shaft with a longitudinally slotted end section so that the

slotted end section can be inserted into a bearing bore with tolerance compensation.

It is advantageous with regard to reduced bearing friction and correctness of the

angle of motion transmission when the motor shaft of the direct current motor is



5encasing the tape drive and accommobdating the test tape unit

encl oses a constructed space of |ess than 150 cnB, preferably about
135 cnB. Advant ageously the tape drive is configured to rotate a

t ake-up spool of the tape cassette to wind up the test tape provided
with the test el enments. Thereby, used tést elenments can be easily

di sposed. 10 The invention is further elucidated in the follow ng on
the basis of an enbodi nent exanple shown in the drawing. Fig. 1 shows

an anal yti Cgquérﬁﬁycbﬁﬂ?ﬁu&d‘%%égﬂ?éﬁf té‘%}&&r%tﬁ&@@é‘ﬂﬁﬁﬁ'rﬁa&e@?la@ﬁ@ﬁﬁt te

in a perspective View ows the tape drive of the test

t ape i nstr upamitulanP@M.enl argenment of a 15section of fig. 1. Fig. 3
shows a profile of the tape drive along a line of intersection

runni ng through the axes of rotation of the gear wheels. Fig. 4 shows

th 1 f the t dri i ) i al ti ) . .Fiog. h
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fig. 1 conprises an instrunment unit h a tape drive 12 designed
to be pa¥ti endasingyhestapodiive andricogmumndating thx tltiape nbik endlesee a casgmicted

él.ﬁewhl ch Cag]pa%goffélélgtllﬁg I%E;rrllls,tprlleefe}a g/eab((j){l% ¥3e5 cn"fj?r the sake of clarity,

Advantageously the tape drive is configured to rotate a take-up spool of the tape
cassette to wind up the test tape provided with the test elements. Thereby, used test

clements can be easily disposed.

10 The invention is further elucidated in the following on the basis of an embodiment

example shown in the drawing.

Fig. 1 shows an analytical test tape instrument with an exchangeable tape cassette

in a perspective view.

Fig.2 shows the tape drive of the test tape instrument in an enlargement of a

15 section of fig. 1.

Fig. 3 shows a profile of the tape drive along a line of intersection running

through the axes of rotation of the gear wheels.
Fig. 4 shows the motor of the tape drive in an axial section.

Fig. 5 shows the motor shaft slotted at the end in a perspective sectional

20 enlargement of fig. 4.



chassis of the instrument unit 10 is showm only with a section of the
encasing 5 housing 15. The test tape instrunent can be used as a
hand- hel d device for blood sugar neasurenents which can be carried
out on the spot by the user hinself Details on this can for exanple
be derived fromEP-A 1 760 469 to which5reference is herewith made in
this connection. The tape cassette 14 shown in fig. 1 frombelowin a
rotated perspective contains a 10test tape 16 sections of which are

provi ded wi gl Ee‘éfttag% irlﬁ I{Qlﬁﬁhﬂi%hb@nﬁlq' fr Q@Pﬁéegﬁn mstfﬁﬂeﬁpurmnﬁpgltﬁﬁ thRdy

fluid can be appli e area o ecting tip as
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at this site fromthe rear side by neans of the_neasuring unjt 19.

For this puf#sdies Hehichepn bepaupied wish thedare drpvsnt'ar therekestclagiss e 20
onto a takeg ﬁh%sge?@{? n% it 16 R&hb&Rk on Q’ﬁtﬂﬁs%&wﬁlr@tthe]énc% gspaced
one anot ner can Dbe

apart from successi ve Into use a

appl i cat3 onhsusig; F50Mhs tie:c 28 inseruinest Gin beisédassa aidratd doncoiol ylobhe
take-up spool 22 is driven by the drive pin 24 which engages in a
f or m | ocki n@l&#ﬁﬁﬁéﬁurem@twhl |cap bp gargigd AU ¢n the gpothyitheuses pansgpih ve 12
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downst r eam re on gear e re gear

encapsul at ey lﬁwlﬂpm@@gmdhﬂganmhoﬁ,he envi ronnment together with the
notor 26 in a gear housing 30. In order to suppress structure-borne

noi se, the gear housing 30 is only connected to the underlying
chassis 10 at a few attac

0|nts ile kee an air gap free.
The gear hoti8§ i#ge P%S_S%I&R/%fﬁ@g@du T fr&rrﬁgﬂowa ﬁf‘gtﬁteg CESPRSIYEICAM ey &t al
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al so consi swhizh bidudsorbetie fluad canbe@ppled indhemsnvéa deflecting ipds oy
coefficients of |inear expansion
application site. At the same time the test field 18 can be measured at this site from
the rear side by means of the measuring unit 19. For this purpose the test tape 16 is
wound from a take-off spool 20 onto a take-up spool 22 so that the test fields 18 that
15  are spaced apart from one another can be successively brought into use at the
application site for successive tests. In this connection only the take-up spool 22 is

driven by the drive pin 24 which engages in a form-locking manner.

As can also be seen in fig. 2 the tape drive 12 has an electric motor in the form of a
direct current motor 26 and a downstream reduction gear unit 28. The reduction

20  gearunit 28 is encapsulated and screened against the environment together with the
motor 26 in a gear housing 30. In order to suppress structure-borne noise, the gear
housing 30 is only connected to the underlying chassis 10 at a few attachment points

while keeping an air gap free.

The gear housing is advantageously formed from an LCP (liquid crystal polymer)
25  i.e. ahigh-melting material which allows narrow tolerances. Where appropriate
other superstructures on the chassis 10 also consist of this material in order to

ensure corresponding coefficients of linear expansion.



- 6 - The reduction gear unit 28 consists of several gear wheels 34,
36, 38, 40 wwth rotary axes that are parallel to one another which as
a nultistep spur gear unit thus have a laterally offset input and

out put. Anot her gear wheel 42 on the underside of the chassis 10 is
coaxially connected to the drive pin 246-The gear wheels as
injection- 5 nmoul ded parts consi st advantageously of POM

(pol yoxynet hyl ene). Wth regard to further noise reduction it is

advant ageou Th%"ﬁ?ﬁcﬁ&?gé%? kit 28%oh 89t br é%fvex:]aggea? Wil 98256, WRER) with rdt

engages with rotor 1s increased so t the teeth are designed-to
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the first gear wheel 34 which is directly coupled with the notor 26
is nmounted in a housing nmenber 50 of the notor housing 52 such that

positioning tolerances are substantially mnimzed there. A further
done-shapedh"z‘?fdﬁli)tfjgl‘ﬁli"ﬁﬁ_g than H@ﬁ{?@Po’@A%ﬂmﬁSl%Pﬁw g isier 3 i ng
for the gmt QJv(ihf%%QJusg,ﬁsdg?liéd fith ¥n qﬁ%ﬂaﬂor@@uéﬁﬂﬁﬁﬂ%&us ks igoupper
case 46 1 n order "to ensure an exact” centering and stabilization also

at this posptrpose bristehotidre 15 bb ndfifingnbRifiresswot integrsed intheaehr lsiudmg 3Gut

rather its end face is _open towards the bottomin order to create the
most conpaci? PEeLPBreiddushigetenfreayensiessinddiionarts ogﬁwi eh§t £He
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bearing 58 tfor the rotor
especially high frequency vibrations.

15  Ascan be seen in fig. 3, the gear housing 30 has an upper case 46 and a lower case
48 between which the gear wheels 36, 38 and 40 are mounted. In contrast the
downwards projecting axis of the first gear wheel 34 which is directly coupled with
the motor 26 is mounted in a housing member 50 of the motor housing 52 such that
positioning tolerances are substantially minimized there. A further dome-shaped

20  motor housing member 54 which forms the upper bearing for the motor rotor 56 is
firmly clamped in an opening of the upper case 46 in order to ensure an exact

centering and stabilization also at this position.

The motor housing 52 is not closed on all sides but rather its end face is open
towards the bottom in order to create the most compact possible arrangement. The
25  opening is covered by the lower case 48 which thus completes the motor housing

and forms a bearing 58 for the rotor 56.



The upper case 46 is connected via point connections 60 with a
control circuit board 62 which is only shown synbolically and has a
rotati onal speed controller 64 for the notor 26 In this manner the
rotational speed of the notor can be controlled in accordance with

t he spool dianeter depending on the nunfder of used tests in such a 5
manner that a constant tape transport speed of about 15 mmis is
achieved. In this connection the notor speeds are in a range of about
100 to 200 gy %H&r' cAES44R rco&?e%%dn%'&hﬁ%ﬁn&&ﬁ;ﬁ eq Wlfheéjcén%ﬂ Eifcuithdat$ O
avai l abl e due to the reduction to an output speed of the drive pin 24
of about 0. 82twdhich i4 onlamhbwmspmboknwﬂyaad bada ro@ﬁlosllaknmecbe@ttrdllnr 64 Q)r the
the notor shaft 66 _and awggp%on 68 are faor d fromg{1 stic,
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operation in addition to nam cs. A"nmechani cally comutat e
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smal|l overall length, has a |low starting valt e Wth a Iow ener gy
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formed by a bore int cas Int

of fig. 5, btipurspeed ofthalitivepinchiofiebuet (D tehid rewditicns pédsdcbad. i s

|l ongitudinally slotted and can be inserted by radial spreading with
tol erance conpensation into the bearing bore in order to ensure a
particul arl In 20 S _COo Ctlo one sh
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wheel forces result in a preferred orientation in the bearing.
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connect i on, o Wici 11’1 Bd&thﬁ k&g%fﬂ‘l: oGt ﬁentg‘g'{,) Péé‘é?logﬁﬁﬁmﬁg bltageARitiPE

provi ded instead of’ a cylindrical bearin
low energy consumption which is of particular advantage in a portable instrument

15  for battery operation.

The lower bearing 58 of the rotor 56 is formed by a bore in the lower case 48. As
shown in the detailed view of fig. 5, the motor shaft 66 can have an end section 70
that is longitudinally slotted and can be inserted by radial spreading with tolerance
compensation into the bearing bore in order to ensure a particularly quite running. In
20  this connection one should bear in mind that in this area vibrations of the motor
shaft lead to a high noise emission whereas in the upper section of the shaft the gear

wheel forces result in a preferred orientation in the bearing,

Especially the first gear wheel 34 which rotates at high speed is subjected to a radial
force in a preferred orientation due to the meshing. In order to improve the bearing
25  conditions in this connection, a hub with a prismatic guide for the gear shaft can be

provided instead of a cylindrical bearing bore.



- 8- 1t is of major advantage to the user that the conpact tape
drive 12 also allows the instrunment housing 15 to be very small. The
encl osed i nstrunent vol une advant ageously conprises about 135 cn8
whereas an additionally coupled lancing aid (optional, not shown) has
a constructional volune of about 20 cnB8resulting in a 5 total vol une
of about 155 to 160 cnB. -9- Cains 1. Analytical test tape
instrunment, in particular for blood sugar tests having an

exchangeabl g it 88talcRR8vdtitide té #Eusy tﬁﬁﬁhé%ﬂﬁpéd? _t:Ic-ip@%rifve NMaRh afobRBR
cassette which conprises a test tape (16) provided wwth a plurality
of test el emmshumed(Bkingd Swhbe Netyethallf Thée endesed bestrapehi edumand a t ape
drive (12) that can be coupled w the test tape . uni 14 w nd
on the test a@‘éﬁ&éagf‘i‘@% SYRIAE g‘f%ﬁ%&‘in & Wéﬁf’%g‘fdi nﬂﬁ:‘é{%‘)lﬁéeé fancing
successi vel y; j I i i r [ i
That the ¢ ans QP2 Foh SRuy S SR RRRGRL LBt o oo 20 AL n g A F R
reducti ofi gesal vohirhe 628)uat Fatoded chet ween the direct current notor
(26) and 10the test tape unit (14). 2. Test tape instrunment according
to claim1, characterized in that the direct current nmotor (26) is in
the formof a mechanically commutated thin-profile rotor. 3. Test
tape instrunent according to claiml or 2, characterized in that the

15reduction gear unit (28) preferably together with the direct
current notor



(26) is encapsul ated agai nst the environment in a gear housing (30).
4. Test tape instrument according to one of the clains 1 to 3,
characterized in that the direct current notor (26) has a notor
housi ng (52) sections of which are fornmed by a housing wall (48) of

t he gear housing (30). 20 5.Test tape t#%strunent according to one of
the clains 1 to 4, characterized in that the rotor (56) of the direct
current notor (26) has a bearing (58) located in the gear housing
(30). - 10(yaif,sTeSt tape instrument according to one of the clains 1
to 5, characterlzed in that the direct current notor (26) has a
bearing for its rotor (56) located in a notor housing nenber (54) and
that the notor housing nenber (54) is clanped in the gear housing
(30). 57. Tedt t apealyticaltestrtapt instroment, hgpartic@wefooblopﬁéugarmsﬁmhayingﬁrﬁ,

h t d that t d t it
058) S ch s af Pitapgrel i Brein FhbeitapBein B St pRese il T
mounted in a houghng R &&Qa e 6 ﬁ%vﬂieﬂ%fh EHOFSR) of 0ﬂ"f@§t%!en(e%@s)

8. Test tape instrunment according to one of the clains 7,
charact e¥i zed i n(IB)tdwhichibedy €vid danpe applied, aidiy taqaardrlbe(kﬁ)tthatbnma

i nstrunment chassis d that the gear housi 30) is,_on

connect ed at cor fHMFuithIE e Horanit LB eRY ot Aksidnedp i hpane

keepi ng an air gap: 4L8afts (18) can be successively made available at an application site,
characterized in that the tape drive (12) has a direct current motor (26) and
a reduction gear unit (28) arranged between the direct current motor (26) and

10 the test tape unit (14).

2. Test tape instrument according to claim 1, characterized in that the direct
current motor (26) is in the form of a mechanically commutated thin-profile

Totor.

3. Test tape instrument according to claim 1 or 2, characterized in that the
15 reduction gear unit (28) preferably together with the direct current motor

(26) is encapsulated against the environment in a gear housing (30).

4. Test tape instrument according to one of the claims 1 to 3, characterized in
that the direct current motor {26) has a motor housing (52) sections of which

are formed by a housing wall (48) of the gear housing (30).

20 5. Test tape instrument according to one of the claims 1 to 4, characterized in
that the rotor (56) of the direct current motor (26) has a bearing (58) located
in the gear housing (30).



9. Test tape instrument according to one of the clainms 1 to 9,
characterized in that the reduction gear unit (28) is in the form of
a toot hed-wheel gear unit 15and in particular a nultistep spur gear
unit with a laterally offset input and output. 10. Test tape
instrument according to claim9, characilerized in that the gear
wheel s (34, 36, 38, 40) of the toothed-wheel gear unit (28) consist
of injection-nmoulded parts nmade of plastic, in particular

2011. Test tape i e C
characteri zgd in %%t%ﬁgqﬁétn@g%gg roirl)(\gllgé ?01%}: has® Jeéalch@%seﬂe don‘f]ntcﬁ (l %4)
to control the reistthodiddct pead ntort(RE) iihsathrift! for &8 rotiPL5B) lc(caﬁﬁ in a

dependi ng on the nunber of test elenents of the test tape unit (14)
whi ch have been protrihgssing membpe £14) aagthat themeipekrusmganseraberd>4)ds one

of the clains 1 cteri.z in that the notor rotational
speed of the di ré@{ﬂpggp}{ﬁ%lg%?{[}pg;l %g%‘? is in a range between 100 and
200 revolutions/s and that the output rotational speed of the

reduction gear unit (28) is between 0.2 and 0.5 revol utions/s.

513. Test5tape i nTedtyaperinstanicadk deddgih®toodie offthd ¢18ine ladond; chakaRtekzed in
characterized in that the direct current notor (26) is connected via

brushes (44) to thaysiegseymsaier 6d) ehbegsdustippasar and RHarhiph isgirectly
hol ders (45) ar eﬁé@ﬁe ﬁﬁ ﬁ% diftct Qe gF oto'ilggjsﬁ'lé‘ﬂ}oﬁﬁt% i meege{gc%#s“l

vi brations. Irnstrunent acco 0O one O

to 13, charact er(m@dfﬁﬁlﬁe&ﬂ@&reﬁﬁg@m(mt current notor (26) has a
not or shaft (66) wth a

8. Test tape instrument according to one of the claims 1 to 7, characterized in
10 that the test tape unit (14) can be put on an instrument chassis (10) and that
the gear housing (30) is only connected at certain points to the instrument

chassis (10) while keeping an air gap clear.

0. Test tape instrument according to one of the claims 1 to 9, characterized in
that the reduction gear unit (28) is in the form of a toothed-wheel gear unit
15 and in particular a multistep spur gear unit with a laterally offset input and

output.

10.  Test tape instrument according to claim 9, characterized in that the gear
wheels (34, 36, 38, 40) of the toothed-wheel gear unit (28) consist of

injection-moulded parts made of plastic, in particular POM.

20 11.  Test tape instrument according to one of the claims 1 to 10, characterized
in that the tape drive (12) has a speed-controller (64) to control the
rotational speed of the direct current motor (26) depending on the number of

test elements of the test tape unit (14) which have been provided.



|l ongitudinally slotted end section (70) so that the slotted end
section (70) can be inserted into a bearing bore with tol erance
conpensation. 15. Test tape instrunent according to one of the clains
1 to 14, characterized in that the notor shaft (66) of the direct
current notor (26) is preferably 15confliigured as one piece together
with a drive pinion (68) nmade of plastic, in particular POM 16. Test
tape instrunent according to one of the clains 1 to 15, characteri zed

in that an cas e ess
than 150 o2 pr APe oot itogBRf B7615, F FEORRLELER, TRAGS Rl
accordi ng to oneipthat kg wb@t fRatloraDspked oﬁmardae&temrré@tdnbm(m*ﬁs inhe
tape drive (12) is configured to rotate a take-up spool (22). to w nd

up the test taperqngepetyresn il @@ andplhrevplationsds an thatdhe gutptmptatlonal speed

of the reduction gear unit (28) is between 0.2 and 0.5 revolutions/s.

5 13.  Test tape instrument according to one of the claims 1 to 12, characterized
in that the direct current motor (26) is connected via brushes (44) to a
battery-powered energy supply and that brush holders (45) are integrated in

the gear housing (30) to dampen brush vibrations.

14.  Test tape instrument according to one of the claims 1 to 13, characterized
10 in that the direct current motor (26} has a motor shaft (66) with a
longitudinally slotted end section (70) so that the slotted end section (70) can

be inserted into a bearing bore with tolerance compensation.

15.  Test tape instrument according to one of the claims 1 to 14, characterized
in that the motor shaft (66) of the direct current motor (26) is preferably
15 configured as one piece together with a drive pinion (68) made of plastic, in

particular POM.

16.  Test tape instrument according to one of the claims 1 to 15, characterized
in that an encasing housing (15) encloses a constructed space of less than

150 cm’, preferably about 135 cm’.

20 17.  Test tape instrument according to one of the claims 1 to 16, characterized
in that the tape drive (12) is configured to rotate a take-up spool (22) to
wind up the test tape (16) provided with the test elements (18).



