- 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 .
part1 cut ar | 1R PPick AEERAH Wb O-en AT ENRbh Bl phdyiichept nd i
concei vabl eehablést losendise @idderibration byeratioriwhidd the retluctod gea uhint

not or. Another inprovenent with regard to interfering noises and,
cont ani nat i SfUEssR Wiablemotatiensl HgﬁeégMﬂ%‘l’%"m@ntfﬁérqhé@@éQHed}?Slé’é’amg-
uni tpr ef er Qbliyp RGLHAR RN bl FHindUEfCDLosT Rl AYAR AR bAC
envi ronnent i A 8 gear ou5|ng§ i particularly conpac% and precise
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
chains in c i i i : :
mpr overmnt e el LB eACHS BTGPPSR, bl nBREbHRGE with,
di rect cur r dnle tomue vatid®naAbeauthng nfoddr dah desivhigly comtratied fiom afewhats
housi ng nenber_  and that the notor housing nenber is clanped in the
gear housi ngd it {s pastighlarly ffoblsdaretiesy mserionnk wuld alsehpegncsivaplgdo
reducti gear i I i ! . E?H;t-‘?k ith the direct current
not or igprmﬁ%taélgﬂél’ctrtlm\gﬁhggg(lglﬁlélq{saée?tctli%éréto gl%#iect current motor. -
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
when the 5 carieloRft 8RL HObLyitohnidls i PpdaPhblshlg @ L OOt hed-uheel gear
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
danpen br usAt SAFBINRIIRIA L theansygmsnt ST PIIR LR Boait B AGH i i zed
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

frictiond antedocionegtanuesitisgh thmnaw@heoaiheda‘whe@rgeammmgspmcuﬂaem t he
nmot or shaft of .the direct rent nDt refer

cont 1 gur ed. HOiSHE EEET Pa ST GrevPIae dipaly Bt Pk ULoUPU I o
in particul ginRin ﬁlsfméooa[dvﬁfﬁﬁéébhé‘% a@osﬁ-@ﬁe&@@?rdﬁ%bﬁf& @H&Pﬂh@'tg@& to
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
the motor sAdeonpdRREgt ot ettty artr RE e HEDhyopsion it el Bt Horse
20enl ar genmepdquetior], ke tfe compaet desﬂaaeAtigﬁgmm AAEis PhadibleTRAt ipewe 1 n

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
appl i cat i ondsié¢ &2 deéMigrieHeo bapatitilady Blheothesmmﬁg ehdlarl &ochampeblengrs ur ed
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

fas an e ecb tﬂ'ﬁg bl ek 08 ”{‘195@9{?% qu uc |1§;iri26gm69rw um}fr%geg&ge

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
pol ymer )g 25e ?@lé‘éé&ﬂbﬁ%ft\bﬁ% Svidbd With Gt ALLOYS 1Bt pide of
t ol erances. ere appropriate other superstructures on the chassis 10
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 ageousyphefchiliPethfahit 281coh 801 b Qlvclalibeat Wiiths 98356, WBOR) it rlt
engages with t Fot o% 'S |ncrcgased o) ?‘rﬁ ?e he tget‘n are’ de"?svli?tgﬁe to
be sonewhat akartharare peraliel teond andtlne wmen 4y sameltistep Speit gehf wainthus hawe a
danpen vi brati I n,order tofurth i m n unlnten

transni ssi o% Psé%ﬁ%?amnuﬁénwtaw é@o ra@raf EaEn rgia?’)ﬁﬁhéd
with energy ciigis ol lakfiiry CURUAREH b Bk %T af Bhel fion-
brush hol de?s S%g ? s&?‘m& ent Cgeltzlli gftness e i nt géeat eh ?%hg[lfﬂ}g& ear
housi ng 380 hpubted@arts Cordiso adlantagbonslos R OMN(pblyegyaetayiese). “hﬂﬁdgarﬂlt@n
parts of the brushes 44 can al so be provided with gfrease in the area

of the | onefurthsspoiggredpctinntis adyariagrousm whsh Hieidspihotioefh of fisdirshespr
br at
v ot ons. ko AN D85 b0gtht el AR w0 00 G0oRBR 30

38 and 40 agsmewhudl@ger. IS Leilt thettediharedeRWENa6lE thlsQjagipleh Ribrations. of
the first gear wheel 34 which is directly coupled with the notor 26

is nounted in a housi ng menber 50 of the notor housing 52 such that

p05|t|on|ngtolerac re substantially mni.mzed there. Af ther
done- shaped ™ydaHe %\‘ 3 IH@H@H@@FIO@M%H?D@HSI?%P tli] ri ng

for LRt BvehRkusRAupplild ﬁﬁh\én&??%%ﬂaﬂo@@u%ﬂ%gu F‘ltes M‘%PHH

case 46 In or er to e an exact  centering and stabilization a
at this posptrpose britiehatddre 15 o adfifingnbRifiresaot intégpsed m)theagehr Isiudmg 3lﬁut

rather its end face is _open towards the bottomln ord reate t he
most conpact? PEESP AN RIdANSHGEASRTeaY PSS sInGIEHIoNPars og eh§t £He

| over case §o oy &Qﬁeﬁ%ﬁ&@%@?&e‘%?& e{r%]f ﬂﬁ& waé? QA 8%?(?3&(9 AiHpéh

beari ng 58 or t e rotor case i's conne%ted
via poi nt cespeeially bigh fQuadylvilratiamnt r ol CI rcwt board 62 which is
only shown synbolically and has a rotational speed controller 64 for
t he

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.



notor 26 In this manner the rotational speed of the notor can be
controlled in accordance with the spool dianeter depending on the
nunber of used tests in such a 5 nmanner that a constant tape
transport speed of about 15 mm's is achieved. In this connection the
not or speeds are in a range of about 100-to 200 revol utions per
second whereby the required torque is also available due to the
reduction to an out put speed of the drive pin 24 of about 0.2 to 0.4

revol uti ons TRES@CRRME BIoSiRMA ‘)l@gﬁ(smi Sonhb@ioné 6b %zﬁ@%&mg Bt Rfard

and a pinion 68 are forned fromplastic, 10 in particular POM 1n one
pi ece wher e 62 il inioaly shewheymbwlidallyhed hay stotgenal speedtorBrblleltré for the
lts in a dwell, ntumfree oper

i ron-f t tion in. .
e g TS A e IRTROLAIP L 26, 00T BLLO0 i
rotor 70 is a%h%?&nfcé’%viﬁﬁﬁe {ﬁ&gfliaﬁ‘{‘éte? Bc}%énﬁir@%’ﬂ the Bmb& ¥ u38Pebts QY SRl

| engt h, has ow startin tage wth a’l ow energy consunption
whi ch i s5 of npandsi thatl aagonstdvatapatgasport pgqed roff albdue 16 mehfsusreeitievikdf rthis

battery operation. The | ower bearing 58 o{ the rotor 56 i s forned by
a bore in tREMEEHRY the Qtouspeedrare Hpiings ot dhouh eio 208 reydwhiss per g. 5,

the motor shably @fﬁefeﬂg tﬁéar\éguigéa 15 e?f&l&é Miléﬂletdﬁl@&o Lh% rbARELA ial Iy
slotted and can be I nSerte y radial spreading wth tol erance

conpensat i ooutpot petdef the drive gintir &f aboutcd.2ler 0.4 eewrhstivns par gaodd.cul arl y
quite running. In 20 this connection one should bear in mnd that in
this area vibrations of the notor shaft lead to a high noise em ssion

wh i h i f th f he . wheel .
e s | e OREL SEELL OB Ol AL det el [ RS
first gepr wheeficudsd piiCh SRUALEWiRke tHePhish RRGhdsSviftH Rk 8 di@dal hé&

1
radial forcein a preferred orientation"due to the neshing.” I n order
to i nprove Bhd&Heammiinee 25w oextlts innadweh nidmentwoifreeopemtion & dldition tbh a

rismatic i de for, the gear ,shaft can be provided instead
Eyl i ndric a?ﬂ‘%g élVP?‘P@icﬁro’?‘ g%ecl?@ni%arl]ly commutateg tlﬁn-proﬁqe rotor 70 is usec? Eor?he
rotor which, in addition to a small overall length, has a low starting voltage with a
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.



It is of major advantage to the user that the conpact tape drive 12
al so allows the instrunment housing 15 to be very small. The encl osed
i nstrunment vol unme advant ageously conprises about 135 cnBB whereas an
additionally coupled | ancing aid (optional, not shown) has a
constructional volune of about 20 cnB r8sulting 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%iﬁpéd? _tsIc-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%&@ & 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 against the environnent in a gear
housi ng (30).



4. Test tape instrunment 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 instrunment according to one of
the clains 1 to 4, characterized in thaf-the rotor (56) of the direct
current notor (26) has a bearing (58) located in the gear housing
(30). - 10 - 6.Test tape instrunent according to one of the clains 1
to 5, charaggpiszed in that the direct current notor (26) has a
bearing for 1ts rotor (56) located in a notor housing nenber (54) and
that the notor housing nmenber (54) is clanped in the gear housing
(30). 57.Test tape instrunent according to one of the clains 1 to 6,
charact eri zéd i nAnhlyticaltest tapa instrusmiget, iff garjicdar fonblaod dugaritests hpyang ami t

28) which is di t | led wit h i t t
rount ed i n a houstaraeb B Ses it itie o Rcin B Frph Tt e'ist) | °
8. Test tape i Ns{hikRAMpAGES t@btﬁ%é(@ﬁ?ﬁ%vﬁfedt\ﬁlﬁl &f)lﬁi’dﬁﬁy f tk& eloments

characterized in 10that the test tape unit (14) can be put on an
i nstrumeht chass(I$) (d@hichbddy Haid aahé)egpplnem@mta tepe (80% (129 timtlcgn be

connected at certai 0i n to.the i r.umen ass
keeping an air g&p Ping jth @te‘"'?“ Bi‘h RSP HE z%ﬂ’egﬁ%\)gsottbat&% of
the claims 1 to f GHALACIRY b&@ﬂe mcééa@tehlrh&déﬁfaﬂm HarOgAlicadntsite 28)
is in the formof a toothed-wheel gear unit

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).



15and in particular a nultistep spur gear unit with a laterally

of fset input and output. 10. Test tape instrunent according to claim
9, characterized in that the gear wheels (34, 36, 38, 40) of the

t oot hed-wheel gear unit (28) consist of injection-noulded parts nade
of plastic, in particular POM 2011. Teslt0+ ape i nstrunment according to
one of the clains 1 to 10, characterized in that the tape drive (12)
has a speed-controller (64) to control the rotational speed of the

di t t - ' t f
the test tage unt bRt EAt AL RApRR S hEREn ) o £ Shal TERn
i nstrument accor ehdighd @irsd0urddnt hivorqRe) s albehfind for ite hetbaHeP Idcard ih B

that the notor rotational speed of the direct current notor t()26') i's
in a range betweBWiardouging mEgmer &7 krnd fhehdesneipphausng membs (P HUs

rotational speed Bf t he reduction unit (28) is between 0.2 and
0.5 revol utions/§ f@?ﬁ@gtgg?ra{jﬁgslpggﬁ)mmnt according to one of the
clainms 1 to 12, characterized in that the direct current notor (26)

is connected via brushes (44) to a battery-powered energy supply and

that brush Rol defsst(afz)inafigndnd he@@rdihg dre dfftige geaiais LG ich@raciizetian
danpen brush vibrations. 14. Test ta{)e i nstrunment according to one of

the claims 1 to tmtthdepanmenberSd) obibg redvgtion Bear gnit §28) whiek sliresdy or

o ! S dinal | | .
(70) S0 thar 1 hee i e el onP ROt e ot B BBl oot "
bearing bore wi t{50) of gicaieet GAFREMERE (26):

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.



15. Test tape instrunent according to one of the clains Ito 14,
characterized in that the notor shaft (66) of the direct current
notor (26) is preferably 15configured as one piece together with a
drive pinion (68) nmade of plastic, in particular POM 16. Test tape
i nstrument according to one of the clailtss 1 to 15, characterized in
that an encasing housing (15) encloses a constructed space of |ess
than 150 cnB, preferably about 135 cnB. 2017. Test tape instrunent

accordi ng tgs0ne ' &hﬁ{ ' n

tape drive ?%’2) i’f§§té£ m‘fi P%h’?%%ﬁ g %Co%(gfl%?’ '8 é@iélg%ﬂigg)o{ b f %%')q’%e%ﬂ\?\nd nd

up the test tapeid fifa thyQviod Edatidriahsieb of e direttenBBhtSmOtb8]26) 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 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).



