TITLE: DEVICE FOR A MEASURI NG PROBE The invention rel at esa@ & gew veL
aceording to the preanble of the main claim This preanble is based on the
measuring probe ¥3.3 in prior public use , order no. BOl1.16.01 of the . _
appkicant, which cones closest to 5 t he subj ect of the invention. Probes
and parts of probes of the sane generic type are descri bed in Gernan
Cffenlegungsschrlft 3,437,253 and in US Patent Specifi- cations 2,933,677,
3, 7&1, 804, 4,005,360 and 4, 041, 378. Such neasuring probes are used for
exanple to measure 10 the thickness of varnish coatings, the Iayer ,

t hi ckness of netal |ayers on base netals etc.. The Layer thick- nesses
representatively |lie between several hundred microneters and several tens
of nanoneters. These devices are undoubtedly neasuring devices 15 which
measure in a nondestructive manner. It has, however, been noticed that

i nexpl i cabl e measuring errors occur during the neasuring- of very - 2-
thin Layers and it is known that, when nmeasuring sone surfaces which are
pol i shed bright, inpairnents of t he gl oss occur in spite of the
nondestructi sur The. . ap w nts on the Layers to be 5
measur ed, on ' éégghﬁﬁgfﬁﬁﬂﬁﬁﬁ, have been inspected and
it has been seen that considerable dents occur here.. I n manual application,
there are both dents and scratch marks, which |lead fromthe place where the
convex end face sets down to the actual nmeas- 10 uring point. Even if these
probes, which are in fact

The invention relates to a device according to
the preamble of the main claim. This breambte is based
on the measuring probe T3.3 in prior public use, order
no. B01.15.01 of the-applicant, which comes closest to

5 the subject of the inbention-" Probes and parts of
probes of the same generic type are described in German
Offenlegungsschrift 3,437,253 and in US Patent Specifi-
cations 2,933,677, 3,761,804, 4,005,360 and 4,041,378.
Such measufing-probes are used, for example, to measure

10 the thickness of varnish coatings, the Layer thickness
of metal lLayers on base metals etc. The Layer thick-
nesses representatively lié between several hundred
micrometers and several tens of nanometers.

These devices are undoubtedly measuring devices

15 which measure in a nbndestructivé manner.

If'has;'hoﬁever; been noticed that inexplicable

measuring errors occur during the measuring of very

e



I nt endedf or. manual operation, are applied carefully using a stand, for

. &xanple to alumnum there are indentations. If the alum numis anordized,
the outer- nost, thin layer may coll gpse, simlar to the encrusted 15
surface on Qld snow when jt,is, troddén~on. A represen- tative depth of
such i rrprestg\ he 1L 5% 38 a1 B K GRE mittheshdteasur ing (3pe | ayer ',
for exanple 20 m cronmeters thick, this of course nmakes relatively lit-
tte di ffereﬁ%e."%é’”t%naerre e ‘LS’JVe‘{],b't"rPé"g'r PR T iMeD 5o °faetrhr%r . If the

i ndent ati on,i -2 JJ] Croet er the Layer, to he measured j s Likew se
l.osss1 qrﬁccrq<r in nsEmtSe 6},0‘11 the pon e%td'%cltswpﬁ'd" asud'_uli,. the - -

1.5 mcro ers t asuring error o uce

i ndentation al one, :ﬂ%ﬂn@ﬂm CHoiflﬁ?% NG, d (r}e tqy%orseet er range. 25. _

The object of the inv lon Is to avold such 1n ations to suc:h an

ext ent of hatyd & &l d o idiEh A0S dWiived et Hac lwad JIEWdIS IR 1 9i bl e.

According to the invention, this object is achieved by the defining part of

the main cliaidh inspde thas JH™iy heendainddhathat tddda dedsd1&f the known
probes, it is the probe mass together with a contribu- tion of the cable

mass, whi clidms idceun@iedse dein aadialy dppd idudeiningt itese Bre energy

destroyed is, after 5 all, E=1/2 x m.x [err] Even if the user is

told he shhdth Mo afnd sdratchpmariksy ivh i chedarddefiroms tthiee pdarad _

conponent increases with a power of two. How ever, the nass m can be

i nf | uenced whe e besioveanendifacdes setsr alowne tionvtdre iastuadmeedsr 10 |

It should be pointed out that on the outside of _ .

10 uring point. Even if these probes, uhich are in fact

intended for manual operation, are.appliéd carefully —
using a stand, for example to aluminum, there are
indentations. If theﬂatuminum-is ?nqdized,~the outer-
most, thin lLayer may collapse, similér.to_the:encrusted

15 surface on old. snow when it is trodden on. A Fepréseqf;
tative~depth-of-such impressions is forfexamptefarouné_
one micrometer. If the Llayer is,.for“exaﬁple,_120',
micrometers thfck, this of course makes relatively Litf
tle difference. The thinner the: layer, the'greater.the-

20 error. If the indentation is 1.5.micrometers“and,the
layer to be measured is Likewise 1.57micrometers thiCK(  o
a measuring error of Sﬂzmis.produqed.by.the indentationr |
alone, to say nothing of measuring in the nanometer.
range.

25 The object of the.invention_is to avoid such
indentations to such an extent that theigrror either
does not arise-at]all.or remains negligible.

According to the invgntion,.this.obiect-is

achieved by the defining part of the. main claim.




the probe T3.3 there is indeed a sliding sleeve which is in effective
connection with the probe body by a spiral spring. However, this helical
spring does. not tncouple at the first_-ingtant at whi.ch the convex end 15
face is applied. At the beginning of contact, the sys- tem can be regarded

as a ri'gid bagyphaknnaddilyi gBent PEuRBT thgtf OigELRE thse hefi eme BPGUMY IS
appriexi mately 100 ponds, which has an effect on the very small convex end
facg, . 20 probes, TheiBakhepprobermasmytogptreenvithval yohtweéban out si de
-dianeter of 3 nmmand is 13 mmthick in the md- dle. Thus it has.virtually
a mass of zerdon dliethaneabppl messjowhfichchas dewi erergnedeptioyedevi ce may
be very soft, for exanple 25 In the | ower decipond range and may al so
itself be veby ithghtindegitationsce Zheecenafrdytdesppoxedoipe ABLEris
negligible. The active circuit engbles the continuing cable to be thinner
and thus 3 i glttdr, &ng fdRexf mexikbife. URYED hbuthpiusls fhekeldr ke
approximately 4 mmt hick, because a cabl e had to be chosen of which the
cores do not.sheutdr bier cafe fuhpwbepsapBlrdngpibr BEKBFGPEESEH EFRd. On the
ot her hand, the active circuit can aLready emt a _us sigpal, for

exanpl e phaséﬁ@GGeGPFB°"Fﬁﬁdﬁ6FfFFéﬁﬁeﬂ&§¥08d38“§ﬁd?gIggﬁp i ¥ 2¥e- coded, and

cores Li ¢ in &R caBrebetic R sap.pes of LupRFRAZBLCERE, A FREA BFE LCY { noy

e SPT] 19 95085 BB Ao Gk 18A9EHRed g0l L 10 Doy, that

10 It should be pointed out that on the outside of
the-prabe f3.3'theré is indeed a sliding sleeve which
is in effective connection with the probe body by a
spiral spring. However, this helical spring does not
uncouple at the first jnstant at which the convex end

15 face is applied; At the beginning of contact, the sys-
tem can-be-régafdéd as a rigid body. In addition, the
spring force of ghe helical spring is approximately 100
ponds, which has an effect on the very smatl convex end
face.

20 " The half-pot core may representatively have an
outside diameter of 3 mm and is 13 mm thick in the mid-
‘dle. Thus-it has.virtually.a mass of zero. The same
applies to the coil device.

'The'sprihg3device may be very soft, for example

25 in the lLower decipond range and may also itself be very
Lightweight, since after all the mass to be held is
negligible. The active circuit enables the continuing
cable to be thinner and thus Lighter and more flexible.

Until nbw,'it was- therefore approximately 4 mm-thick,



€

and that the Length of the tappet el enent can be used for Longitudi naL
.gui dance. The features of cLaim3 have the effect that the- tappet el enent
is Lighter and the. extrenely thin15% teads Lie protected, not only from
a nmechani cal . aspect but alLso for exanple against acid vagors, aLkal'i ne
vapors et cPeahes? o takke 3¢t Ay NRTLT L h beh thhaEOF%® ¥R ough- bore

can be produced ﬁPSil t he eads, have 2 round ptotection and the -

| |
mass di st riidbitfOhToF {ﬁet'l!%p leel’esr're"f‘ﬂ“'f"g lé@/arﬁw‘ét??'&%f'féﬁ%n axially. Thesi_,-

easily, it re easl o%pre ensible and it
adapts 25 he 1X] I qn, A\t he o) I f claim6
have t he e?lflré% &¥ h%f?ét%:d%gﬁge%eﬁan%’ntfﬂ% Je)’\gae%g{]iggéfggréj ???&Fs best. if
it consists.® i | s ' cLal 43 - e fect that
t he taf)petér(‘a L%%nﬁ%%?g%%{\fla{/ ﬁ\rg oprL tﬁé&%ugﬁgﬁé %)I{;f ‘saé\o'rt enough
for wei ghty pyr pRSGSendfCc SR AP ir ClAIMB Navendhensf {Grdedl pre-

venting the spring device being overloaded if the 5 tappet elenent is

pushed toopf@fet ok NEnOredrces. U ie affli¢ioncatithey have the effect of

limting how far gal- vanic Lines of the conductor device can be bent off

in the interior ofrhdefgithees Tk dlenimr2saciielai the® étfect hehetéfect of

‘pre- 10 venting an excessive deflection in radial direction,’ '
the spring device does not have to engage the coil

features o w%ﬁ%@hé{%@gg@ﬁt&egg%{tcge .J’Q hd haec{gpget“eé pgné%'?an be pr odU(%efd. |

10° body, that a darrier.is provided for the half-pot core
and that-thezLéngth of the tappet element can be used . S
for~(ongitudinaL guidance.

) The features of claim 3 have the:effect that
_ gh?wtappei etement .is . Lighter and- the extremely thin,

15 leads Lie protected, not only frbp.a mechani#aL.a;pecg_
but also forfexambte against_acid vapo;s,.aLkaline
vapors etc- | | |

The features of-cLaim 4'have the§effgct-that _
the-thrbugh-bore can be'broduced_easily, the Leads have

20 allround protection: and: the -mass distribution of the
tappet-etement=is.symmefrical,“seen'axialLy. _ | ' . N

The. features of claim 5 have the effect that
théﬁtappetfelement can be produced_easily,_itszmechani-
cal properties. are easily comprehensible.apd-it adapts

25 to the coaxial design of the probe.. |

The. features of claim 6 have the effect that
the tappet element:is even Lighter. It-is.besx,if_it_ 
con#ists-of;titanjum;. | | |

The features of claim 7 have the effect that

.




which relieves the spring devices and al so makes it possible to provide
fust. a small gap_between the half- pot core and the front region of the .
tappet el ement. The features of clai m1G have the effect of 15 avoiding a
flexible |ine between the hal f-pot core and the conductor wafer. In fact,
t he conduct ortheafteppeduktiemksd he pudiicdédnslghlohat for khefi xed to the.
body” However, then film conductors would be neces- sary, which although
t hej.are massuidgngectiusr sheresenpogh fheivefghtnguppesests sol dering
problenms. The capabi- lity exists of producing conductor wafers together
with active circuit Whehfa3kurght o6f cbaimgBahdvennhehieffeqbi 0é aceept abl e.
The features of claim1l have the effect that 2-5 the spring device is
smal | and shdefitdng the SPFing fevies bepiéngneyetueedednid the tappet
el enent. _The featgreg_of claim12 hgve th? effect that the spring devices
R ¥ he ?

are nini el | 28R ShRBSPhe 81 BHENRAVECP| TRT 1 RERsth eV RROP R afn |
a0 anerent  GHAREISRY shekgn Bt ThEE PPUIHECTLE e TRE RS B eaSlect 2 18
T L5 SHRNGCLPRECHF FRESE AR PR EL T Pahrnt, 1EG the e
The features of a3 it RovE e FEPFELCT that. in apite of the smallness of
the spring devices, the&Yfeatures of claim 9 have the effect of pre-
| 10 venting an excessive deflection in radial direction,
. which relieves the spring devices and also ‘makes it
possible to provide just a small gap between the half-
pot core and the front region of the tappet element.
The features of claim 10 have the effect of
15 avoiding a flexible Line between the half-pot core and
the conductor wafer. 1In fact, the éonductor wafer
could also be provided such that it is fixed to the
body. However, then film conductors would be neces-
sary, which although they ére'maés-produced.artictes,
20 their fixing presents soldering problems. The capabi-
Lity exists of producing conductor wafers together with
active circuit with a weight of 0.5 grams, which is
quite acceptable.
The features of claim 11 have the effect that
25 the spring device is small and short and the spring
forces are introduced into the tappet element.
The features of claim 12 have the effect that.
the spring devices are minimally smatl and therefore

have Little mass. With radial arrangement, they can



10 can be made soft. The features of claim 16 achieve the effect of a
.rirgidity in radial direction, so that the convex end face lies fixed in
this direction. The features of claim1% have the effect of 15° al l.ow ng
for the .coaxi al deS|gn of the probe and giving the wafer the sanme
properties 4S8l Pedifi&edi 84l -The features of claim 18 have the effect of

avoi ding internal st{res in the wafe h occur faor exanple during the
punchi ng operatlon %58 ?ﬁéﬁ“'?ﬁeﬂfZG a‘FhﬁgmgféF t8el 8iLe8So®Ts Law over ¢

its. entire str featyres of m 19 _h the .effect .that the ~
spring deviééeegﬂnngSEB"Fﬁ Pét@?arepéPeés°ﬂn?ﬁﬁufpfﬂggoﬁédﬂf§nce of -
hr . |
The 1 eat ur o8a8ing] Y3 pRAYER ne?flp HEeRP afH J3RERPTSAINLITS 20 desi gn

of the probe, ﬁak'nshkh¢eg%n¢zsosfozlsbﬁ %thﬁged@xbcsf?e%qrtﬂgq the di's-

tance fromretaini ng ring toretaining rin e sane everywher

result, tthQOQB?ﬁﬁBtSeUQEG'Hgst@ﬁe saaetﬁre?eetnbegsnlatmléq%

a
Li kewi se be designed cLearly and sinply eatures of cl a|n1§% have the

effect that ghdensPprededP¥dCces adlisadPaRYEREdAP¥gHFBHSMBRLLPT the 5
haLf-pot core. The features of claim 22 have the effect of facilitating the

producti on, storageraadfaa&eﬁhkyoandtaﬁmnmklnevahehbebaveetaknﬁ&qpertIes
becone nore cl ear.
in spite of the smallness of the spring devices, they
10 can be made soft.

The features of claim 16 achieve the effect of

)

a_rigidity in radial direction, so that the convex end
face Lies fixed in this direction..
| The-feafures,df claim 17 have the effect of
15 allowing for the coaxial design of the_probe and_giving
the wafer the same properties in all ‘directions.

The features of claim 18 have the effect of
avoiding internal stresses in the wafer, which occur
for example during-thé punching opération,_so that then

20 the wafer follows Hook's Law over its entire stroke.

The features of claim 19 have the effect that -
the spring device can absorb the. Lateral forces.withoﬁt |
the occurrence of friction and otheruise required
longitudinal. guidance mechanisms.

25 The features of claim 20 have the effect of
allowing for the coaxial design of the.probe,-making_
the. behavior of the spring device CLeﬁr and the dis-
tance from retaining ring to retaining ring tpe ;ame  

everywhere. As. a hesuLt, the compohents holding the




10 The material according to claim23 is particularly well
Surted for the purposes concerned. The features of claim 24 have the effect
that the tappet elenent remains |ightueight, clear in design, that few
parts are required and that a secure 15 seating of the inner retaining

ring?on a vermry tldndags wihase inspoltai Bed. | Thewfsat é ege Ofghtai m 25
faciTitate assenbly and nutual retention. The features o? cl aim 26 have
the\ef fect tl4ea?2@y ankdesdapéy.retaining ring can be retained over a Large
area and nechanicalLLy clearly as well as sinply in terns of assenbly.

Par amet ers accordi ngThe deaitor2s héivelpiov2dl vavy shecettéeat tmat he case of
an actual probe. 25 . Feat ures accordi ng to cLaim 28 are al so
pos- sible withBo8§Pripgodevices Bhsegpaewentindny husyenentiefy bhiet he . nunbers,
currently scarcely cost-effective sem - conductor circuits.and do not
prevent the gBFéEP°6f°Pﬁ8-invention'being achi eved. -8- The features of
clai m 29 have the ef&gct of avoi di ng havin to clean the probe after each
measur ement when mead0fi AGIEHFESr P EsHbMUM nge ehAVe otterR Efeqhiaer, nany .

poi nts can bg_neasured one, after the other. A coatipg according to claim30
is very abragf8ﬁ nggépan?hﬁnﬂrﬁﬂgbté%%y $HO A% R a8 RPN ng accor di ng

ﬁgsfgﬁgzlél %ﬁdgggiF?%ﬁp&?%ﬁéi8@h5§$&§£f”%rgggqugéiégg%ﬁ%l*%ﬁ; ne
~ clear. ' '
- 10 - The material according to claim 23 is .
LJ particularly well suited for the purposes concerned.
The-featurgsvof cLaim 24 have the effect that
the tappet element remains Lightweight, clear in.
design, that'feu»pérts are required and that a secure
15 seating of the: inner rétaining*ring-on a very large
surface is obtained.
The features of claim 25 facilitate assembly
and: mutual retention.
;The features of claim 26 have the effect that
20. the outer retaining ring can be“retainedlﬁver a large
area and mechanically clearly as well as éimply in
terms of assembly.
Parameters according to claim 27 have proved
very successful in the case of an actual probe.
25 Features according .to claim 28 are also pos-
sible without monolithic, integrated and thus, in view
' of'the;numbers,-currently scarcely cost-efféctive semi-
conductor circuits and do not prevent the object of the.

invention being achieved.
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does not absorb any nol-sture, so that the coil device is also not
-influenced by noisture. The features of claim32 prevent a lateral ingress
of vapours or liquid to the half-pot core. Features according " to. cJaim

33- are suitable in particular for- probes which have to -neasure on very
soft material and/or have to meastr® ~in the |ower neasuring ranges of
this neasuring technique The features of claim 34 have the effect of
m nim zing the- pTbgefeadures pifectabme2Bhhaveatkedafifgthgohiavo iedbpect tQ,
the invention. Values according to claim35 have proved successful with "
even far hastitng: rtwasegrieag ptbperprebe mkternaagh omeashemertcvhand with -
reference to exenplary enbodiments. |In the drawing: FIGJIRE 1 shows a
measur i nfeaRwbing i mgeriresPrensingaay i repuerit sa sg%ﬁbea-r'aﬂﬂnlp-%é%ﬁ on
through the lower to mddle region of the assenbl ed probe according to :
Fi gure 1Fqg<§ﬂ%9%ﬁ%#ﬁﬁ%’%F%e%?t?BntPﬂrBEBﬂ'the assenbl ed probe -9- of
Figure 1, FIGURE 4 shows, a-plan view of, a spring.platelet, FIGURE 5 shows
the plan view of 'f‘i}’ra\tlﬁsng's‘ﬁFFﬂBdN‘ﬂt-eqoet'? P%HH' IgﬁGLJF& 835%\19?\{1%'%[‘ r adi al

section _thr.ough the lower region, of a cond exefnpl ary enbodi nent. A '
single-pJﬁ?Hﬁiﬁﬂﬁiﬁﬂ#rﬁ%ﬁﬁrﬂé@%a§°am§8§$"32 consi sting of aluminium which

's substantially HuBYL31n3 dccording to claim 31 is not only abrasion

-

resistant #nd:acid.and~aJkaline'resistant. In addition, it

does not absorb any:moisture, so that the coil device is also

not influenceduby}mofsfure._ o o - ' :;'
The'feathresrof;claim-SZ'brevent a lateral lIingress.
of vapours or liQE{d fo the:ha1f—pot core.

" Feéatures . Aqtb;d}hg~=to:ﬁclalm'~33fﬁare' suitable in
particular foﬁfbrdbéstWchn-have-to-measure 0n_very*éofi»:
materlalland/or have to measure in the ‘lower measuring
rénges.of-thts'meaéurrngnteCHnlque-

The features . of .claim 34 “have the effect of
minimizing thafpfoperfies:of the cable which are damaging
with reépecf'tﬁfihe<inVention. o S S

ValueSeacébrding-to claim 35'have-pfoved-succéssful

with even far better meaéuring propertiqs.f o
_.Tbe invention 'is now described with reference to

exemplary embodiments. |h=tha'dréwingr'
FIGURE“'1' shows a measuring probe; partially
.exploded, o |

.~ FIGURE ‘2 shows. a radial section through-the lower tq
‘middie region"of‘ihevésSemb1ed-probe accofd{ng?to Figure 1,

FIGURE 3 shows a Sect1on through the assembied probe
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coaxial to a geonetrical |ongitudinal axis 13. The nmeasuring probe 11 is

: connected via a two-core cable 15 of 3 mMmor less, for exanple, 2.5 nm

di aneter,, fixed against tensile stress by a grub screw 16. Protruding into
t he upper region of a coaxial hollow space 17 are two pins 18, 19, to which
two very flexible litz wires 21, 22 are9connected. In order that the upper
engds of the itz wires 21, 22 are soldered on, a window 23 is provided over
-thg,nidm(Q?ﬁFtSMf%nbvpiece body 12. There a conductor wafer 24 can al so be
seen. This is 5.9 mmw de and 29.3 mmlong. Since the representations are
to scale, the di nefidCHRE & sth@soeh! aaviieve o o SNSRI atohet ¢ his.

The geonetrical longitudinal axis 13 runs centrally through the
conduct or wafer 24F '\ﬁ%ﬁ‘f- r"lbsﬁg@f’sttsh?té"f?él ghtew pfs &y é‘t"ﬁ“&?\ﬂ PEGNBt S

| engt h. | t tbe S elictric_conponents 26 and at | east one active
conponent PRA&Hith 892 only symbolical Iy indicated however. The conponents

26, 27 have their A oldering poj.nts. 28. a emt, a,, :
f requency- nodul at egq%agé; %gs‘r’%spto i ag r'tloaod '[%1’2 'ﬁggéﬁrggnenﬂ}rorq“é%ml fthe The
wei ght  of C 0 f ) ' ' mponents 26, 27 lies
in the ten‘t of 'g f‘gén‘;rg\r,\%egco% %éﬁ_?p%@‘?“&bé&%ﬂn%g?m, 22 are nuch

| onger than in facty cgmg;;gpag]ﬁetzg‘eta%g”gr t g7bod s{\ancp‘ggbeaweoedh; hgopins

18, 19 and the soldering points They are designed as | oops and

of fer virddid it ing o MeLhami wlm, rmi@ﬁamesuy@te@ntwﬂgoadsmaf wager 24

approaches the pins 18, 19. The conductor wafer 24 lies Treely in the

hol | ow spagmaxlia pR® d0geometrieachi dngi tudiAel vk ls 313, ATreambakupidg
circular-cylindrical fixing flange 32 is coaxial to the |ongitudinal axis .

%3. Its probe 11 is connected via a two—core cable 15 of 3 mm or
= fess, for example,-2.5 mm diameter, fixed against tensilé
stress by a grub screw 16. Protruding into the upper region

of a coaxial hollow space 17 are two pins 18, 19, to which
__two_very flexible.iitz'wires 21, 22 are cdnnected. in.order

that the upper ends of the itz wires 21, 22 are soldered on,

a window 23 is provided over the middle of the one—-piece body

12. There a conductor wafer 24 can also be seen. This is

5.9 mm wide and 29.3 mm long. Since the representations are

to. scale, the dimensions of the other parts can be obtained

haid from this, The geometrical longitudinal axis 13 runs
centrally through the_conductor wafer 24, with respect to its

height, its width énd alsd its length. It bears electric
components 26 and at.least one active component 27, which are

oniy symbblically indicated however. The components 26, 27

have their output in the soldering points 28, 29 and emit a
frequency—modulated voltage corresponding to the measurement

result. -~ The weight of the. conductor wafer 24 plus the

circuit components 26, 27 liegs in the tenth of a gram range.
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di sk-shaped head 33 is provided, In the plane of the draw ng of Figure 2,
with a slit 34, In which the | ower edge region of the conductor wafer 34

is fixed by adhesive 36. The fixing flange 32 does not touch'the i.nside
wal | 31 anywhere and goes downwards into a circular-cylindrical annular,

neck 37, which. likew se lies coaxialtyl® —Centrally, the fixing flange 32
has a through bore 38, provided upwards with a chanfer. The fixing flang
32 consi stEhef blbatiwices 3Lt @t @ hdnupfe. Hemge et thanabie ttaatiher
with respect to the conductor wafer 24 consisting of plastic and_ al so has a
hi gh el ect$9cr¢sReNdei bd t?%sQ%?%Eﬁ%E d‘?haﬂﬁé PﬂFUﬁgﬁ BBPePBBsthgpe1?s

fitted axiall | Mmov ;. conhecte he- f|X|n an e upper
regi on of %PQ:ZHP? eﬁ°€‘g%'é”3% RIS 294 endifY A '&% sﬁ‘%t%%‘?

titanium _The ¢ tral Iu @Ehas a throu E gh ch at, the otton1
boea | nto &g CEFRE I v PEy o e RE AT °4ﬁrtm‘%| ARCF N BhER S, T
tovnnr 62 SELTEP R fés 2L VBT Yl B )81 i?ed“fmgt%on@iﬂ%er
space 44 g, fior C94° (X PPeé‘ﬁg W0 Shd b TFbpt %}}eur) Fhengnlddée Cg{hwder

space 44, u |s provi | es

pl ane of WA 1 dd GG 31,50 1B FIP dipRl) FH ALY 1 [RG | bRFS :16.

47 can pass urt er na circular-cy receptac

the end OffhhﬁngOfpaﬁe&ssmé%oam%netbs'caeaﬁsﬁgathahfnan%xqare352 { ege -

equi val ent enlarged view in Figure 6) which is Covered on its outside
fluid-tighd]|ok—bNapadanéddassl PaSErserdéd aNin €06 ASi De ' EFi SR rOWPRENY

172 such as a polyimde or PTFE, the coating at 181 in particul ar,
covering, &f FpeGte 2, with a siit 34, in which the lower edge region C:
of the. conductor wafer 34 is fixed by adhesive 36. The '
fixlng-flangev325do§é not.fouch the-inside.wall 31 anywhere
and goes downwards-into'azctrcujar-cylindrlca!'qnnular neck
37, which likewise lies coaxially. Centrafly,'thewfixfng
fiange 32 has a through-bore 38, provided upwards wlth a
chamfer. The: ftxing flange 32 consists of plastic and Is
thus on the -one hand better able to adhere with respect to
the conductor wafer 24'conslsting'of'plastlé and:also-hés;a
high electric insulationaresfstanée. in the througthOrefss' 'wm
there is fitted axially lmmonblea connected. to the~fiX1ng-
flange 32, the upper region of a central tube 39 of a tappéf
efement 41, which consists of titanium. Thé~centra1”£ube-39'
has a through—-bore 42, which at the bottom goes Into a first
cyl inder space 43 and even further down into a still“léfger.
cylinder space 44. From the.conductor-wafér 24 there: leads
downwards two very thin lines 46, 47. Immovably seatediin
the cylinder space 44 is a core housing 48, Which ih-fact

takes up the entire cylinder space 44, but Is provided with




- - -
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indirectly the circunference of the half-pot core 52. It is provided
 downwards with a hem spherical surface 53, on which the end face 54 of its
outer wall 56 and the end face 57 of its inner wall 58 also lie. Between
the outer wall 56 and the inner wall 58 there |lies a coaxial annul ar

wi ndi hg space 59 for a coil 61. Theyw adi ng space 59 is cast at the
bottom so that the coil 61 is protected and retains its position.

Coaxi al | yat e itifte 4ggometirdical i dsongi tih@ palanXicst lthe tdvawiphd -PPLF CPliLe 52 has
a blind hole 62, which is open at the bottomand in which a sapphire 63 is
seated, tRe Sonvihatndhe flawercs asfiothieh thes liimashedtendEplean qessur face
32. In order .that the |ines 46, 47 can pass through the silt 49 into the

wi ndi ng spHEENBSG, doawaLIdspotl iedr € iIsTUliaaavdd nilfsi ga k| fecemstagi g 51

tinuati f th it, 49. Th [it 66 |, i t in.. Th
fggpéPug|éggﬁﬁe4§"ﬁa§#:ﬁP?t%?ﬁ%mﬁiﬁ%H@aig§'233658c33dgﬁéifgn%H&%féléﬁtane

t dl i ti . i aly, i,.al. | ; 14 , .
Uty car) sl e SEB\A e Ul ) Vi £4diend P 11,

cylinder cgpaeedibn itbt DuteleR’ of buidle eghely. bGOoRM dhecid LAY Mase
annul ar surface 69 forns the one side of a stop, the other -
12- side. oksikiteinti,saboagednbyeai sbawt eyt ity 1 8alchsas-a fpaciey iAli,demhi ch
is part of a C-shaped or G shaped receptacle 72, which is arranged so as to
be fixed 06 PHEEpotlye codting atdilS§flahsepart Doubamm cover ingulal least 5
face 69 strikes tpe annul ar surface 71. A domnmardlg di rected coaxi al,

t

radi aL anhlf&f eSdi¥atBersiscupTrorREeactt btenati TTBgEt hRFewth al Snkd | er,
fadia] angrsgqégﬁydownwards with a hemispherical surfaqe 53, on which
N the end face 54 of its outer wall 56 and the end face 57 of
its inner wall 58 also lie. Between tﬁe outér wall 56 and
the inner wall 58 fhere_liés a coaxial.annular winding space
59 for a coil_61- Thé wfnding space 59 is cast at the -
bottom, so thgt the coil 61 ig protécfed_and retainé its
pbsition. Coaxfa(ly to tﬁe geometrical longitudinal axis 13,
the.halprotlcore:52'EAS'é blind hole 62, whlch'is oben at
the bottom aﬁd in which a sépphlre 63'is,seatéd, the convex
end. face 64 of which lies in the hemispherical surface 32..
In order that the lines 46, 47 can pass through the slit 49
into the winding space 59, the halfépot'édre'sz | ikewise has.
a slit 66 as a continuation of thé slit 49. The silit 49 and
66 is cast with resin. |
- The tappet element 41 hés-in its lower region 67,
according to Figure. 2, an outwardly projecting, coaxial,
radial collar 68. |t .lies. approximately on a level
~with the cyljnder space 43, above the cylinder space
44, Its upwardly directed coaxial, radial annular

surface 69 forms the one side of a. stop, ‘the other




annul ar surface 74 of the receptacle 72. After a nove- nent of 0.8 nm
outwards, the annular surface 73 strikes 10 the annul ar surface 74. The
collar 68 has an axially directed, coaxitdl- downwardly pointing, narrow
menber 76, which partialLLy protrudes into the Lower inlet 77 of the .
receptacl e widemdf hdrie hpairst | fnme dober |aarompliement any anmradl s udivTected -
menber 78.. The clearanc.e 15 between the one nenber 78, representing a-
circular rid@cerdd 4 i ides Aant AfLy2 Coshapedk Me-Ahared 3 mm on bot h A
sides in each case and the Lower region 67 can, for. eéﬁnghf,éfe defl ected * ™
rotec

to the right"efeR et a7 amiwh tefpid asdraiaedis b As ItadP Srioid i%h oecurs.
The 20 -receptgcle 72 is of twp, parts an sists... of an _inner L-ring
79, the cros@&r&’rﬂi@r' 'Sff(S)tfe-rV\lrﬂ %%@é‘rcse t‘ﬂ‘cejog‘ j -“"\A/e{:th(ﬂ"f"d\“rqtead't e¥fannul ar -
surface /1 Aand ig, naorngl_ onperation,does n touch the |]_ar,,68 anywhere.
At the tsop, f? e ¢ ossgt-rﬁﬁﬂ?oseﬂqﬁ jppotar cfo%'ﬁ%tﬁredlb@'di p\ecc{oe Jfg dl@cham‘ er

s o oo T4 S T Sl el yP e o

unhi nder ed. the L- ring e I nner wall 31,

whi ch has %e)%@ﬁﬁq{atdé ﬂhé#“%fﬂ%h e of L 13, ORI Yard TRl echist ep . 83

, than. for e Inthe region of the - 13 conductor wafer 24. A Lug 84

of the Longiddiljndl JFade7H8Gf HeHe UPLHRNGES 72U O pt édXidlnlaw eand -
radi aLLy extending slit 87 of the body 12, which Lies in the plane of the

drawi ng of hight 2t T Qi0rdtudrdis, g dnnuldd aut fidve IF tstraidjed Ning. it
can no Longer turn. The L-ring 79'is thus at the sanme tine also a Locking.

10 the annutar surface 74. The collar 68 has an axially
directed;_coéxjél,_d0unwardl9“poinfﬁhg; narrow member e
76, which pérﬁfélly pfotrﬁdes into. the waer inlet 77
of the receptacle 72 and there partially overlaps
axtially an inkirdLy-aireétéd'mémbéru?S;g Thercleafihte

15 betﬁeeﬁ’thefoné:mehgeh 78;.fépféséhfing-a circﬁléf |
ring, and the other similarly formed member 76 is 0.3
mmjdn both'sidé§ iﬁ eéch-éa§§'aﬁd:tﬁé loueT Eégion 67
can,.for~exaﬁﬁ{e,nbe_déf(ected'tq the“right or (Eft 5Y 
this amount before an.oﬁerl&ad'pratectiqn.occupé. The:

20 receptaéle:?Z;js qf_tuo;parts'aﬁd:cqnsjsfs,of_an iﬁqeﬁ
L-ring-79;-:be grossfmemhér-81.ofIuhich_beﬁrs the down-
wardly directed anhular surface 71 and in normal
operation does not touch the collar 68 anywhere. At
the top, the:cross-member 81 has. a downwardly directed-

25 chamfer'BZ,-ihvorder that a'spring»élement, still to be .

- discussed;.ganwbend unhindered, On theioutside, the L-:

ring 79 is hetd by the-inner”uatt'31,'uhich'hasza
greater diameter there, due to an outwardiy directed

step 83, th&n‘fcrwexanple'in the fegionﬁof'thew




washer. The second part of the receptacle 72 consists of a Cring 88. It
*has an external thread 89, with which it is screwed into an internal thread
‘91, which:10 begi ns at the bottom anian_.annul ar surface 92 of the body
12. The outer walLL 93 of this Cring extends up to the level of the

cylinder spae@ddltolrt safadi Als,. caaxiualsandfCitheUlangG¥uididailCakm-
cross-nmenber 94 is relativelLy thick for nechanical protection and |lies 15
W tl.its ouber 8érfiacbedt alnawarudle ianoubar axiaiggeand. rbdaaLihe
cross-nenber 94, the upwardly directed nenber 78 goes off. Bet ween t he
menber 78, welké¢eodosg- skritteB794fonhehbodye 1Ran@hdrnd Lheshdhdithg wal | 97 of
the tap- pet elenent 41, bounding the cylinder space 44 on the 20

out si de, thetaniesof $hel drgana8ofwhiigh Ri.nd&herefoerc| dHeslt-héngngress of
foreign bodies. As can be seen, the gap 98 is the beginning of an al so
seal i ng A abyfi AN, thii eATits addedndadodtwarasnaf tepgeRetyap-98Thehen again
di rected dowmwards, then again directed out- 25 wards, then directed
upwar ds and--GAd8r A8allk tAE¥Sadsultse saPeaddmeialse aghPAkdrBect ed i nwards.
Once the gap 93 has nsrromed to zero, it also serve? a% the same tinme as
radi al stop“3§8ehst dD&rs65aNHgPARG 8fckhe ErGEPHRFIECIFoROBFIERE tappet

el ement 41 and _of the -14 - parts _connecte it LR radial direction
Two identicgﬁ §pfrﬁd"ﬂlgpélegfsggg,aTOEXﬁﬁreﬁgnéﬁrﬁgufg?nea'ﬁs an etching
process positi. .he.ta l.e s : sqCaune toit,

rel ative to"&ﬁg“bégy1%2?Q?%§§ﬁaﬁﬁ?%o?& 8§?grkgg Q?hgggrgﬁéuﬁé?gBeing
retaingg exiplegialsY at the bottom on an annular surface 92 of the

&J' . body 12. Theléuter wall 93 of this C-ring 88 extends
up to the level of the ¢cylinder space 43. 1Its fadial,
coaxial and circular-cyLindricaL cross;member 94 is
relatively thick for mechanfcal protection and lies

15 with its outer surface 96 above the annular surface 92.
From the cross—-member 94, the upwardly directed member
78 goes off. Between the member 78, the cross-member

94 on the one hand and the holding wall 97 of the tap-~
pet.eLement 41, bounding the c}linder space 44 on'the.

20 outside, there is a smalt gap 98,-uhich hinders br
excludes the ingress of foreign bodies. As can be
seen, the gap 98 is the beginning of an #Lso seal ing
Labyrinth, which is directed outwards after the gap 98,
then again directed downwards, then again directed out-

25 wards, then directed upwards and, underneath the
annular surfaée 71, is agafn directed inyards.- Once
the gap 98 has n;froued to zero, it also serve# at the
same fime as radial stop against overloading and exces-

sive deflection of the tappet element 41 and of the



accurately coaxially to the geonetrical l|ongitudinal axis 13. The spring
platelets 99, 101 are stiff in the axial direction with respect to such
forces as occur during nmeasuring. Furthernore when a stroke takes place In
the lower to md- tenth of a mllinetre range, the spring force of the .
spring device 99, 101 lies in the | omed4 o ni d-decapond range. The spri'ng _
platelet 99 I's 0.55 nm thick and consists. of Cu-Be2. Its outside dianetey
is 9.6 mrPaRdst kennested diankkeri srad b hmdlirectipas concentrically to thg
geometrical | ongi ygi fghntch $Pring Biacafedd oo AN Wi iy W and
an | nner retaining 1 heSe "ar'e cont | nuously

annul ar. fohmed HY’ ahJedchY n@Oérabeser pvisded oandileartiappaitf sdtententla,err]in
each case, which run over the. majority of their length on radii about the
geonet ri cand| dhgi IPG(:!''fﬁeallf:‘!afm%‘3"1%4 ak ‘a?e 'J'%Hléd"?ntf’hé?‘le ERdY% ddiorh ey

roots 106 7 n h d er t he
ot her han }Q g oép aﬁﬁln%g¥?gguigg b{fﬁle e ro sk%gégﬂ%agnhave
extrenel Yab@ulﬂdQé ftyr aaeutu mnsj tot tike QX oeiadi & shewh BlhdinalObcps el 3.

produced. According to Figure 5, spring platelets 109 , which |ikew se -
have an 3heespripgaphakgletsndd, 1101 anmi stif f immdher axdiadi Adrecidonio,

may al so sed Fbre 12 6 oyl e sllfs
bei ng som@jﬁgt T%ﬁgefﬁané (f[s“'ec nggﬁgs' g.%agcdcé;sle ﬂr,&srpde %8%%?&” m
Wi de webs it netfire hiewes éb?&ketQahesp%ﬁ@c‘éﬁ fhr eReWgbwetltol l?mQﬁCh
case, due to the 120[err] arrangenent. However, the group of slits

denot ed tsyntm:ef & oi Iofimeastre grangen t the r%evpees foscene fortdep sPir iqg t's

denot ed b 12, I|t denote - .11 ve t ane offset .
with resp t°8 gﬁe jplt ies in gh lower % mi% éecapondhei" ngrge tI'fh \:J .
sprlng platelet 99 ls 0. 55 mm th:ck and consists of Cu-Bez ' o

Its outside diameter is 9.6 fm and the inside diameter is 2.8
mm. It lies concentrically to'thé'gebmetrical.longitudihal

axis 13 and has an outer reteinihg'rinQ:TOZ and an inner

‘retaining ring 103. Theee are continuousiy annular. Three
spring arms 104 are provided angularly offset by 120°in each’
case,'which run over the majority of their.length_on radii
about the geometrical Iongitudfnal axis 13 and'are_joined in
their end regioné by roots 106, 107;'en the one-hand te the
inner retaining ring 103 and on the other hand to.the-edtér
retaining ring 102. Since the roots 106, 107 hava.exffemely' 'Qd'.
rounded transitions, the extended S—shaped slits 108 are-
produced. According to Figure 5, spring p(atelets:109; which
likewise have an outer retaining' ring - 111 and an. inner
retaining ring 112, may also be used. Here slits 112, 113,

114 ‘and 116 are provided, the'slits'being somewhat less than
120° long in each case. As a result, 0.4 mm wide webs 117
remain betweeﬁ'fhem, to be preciee three webs 117eiﬁ'each
case, due to the 120° arrangement. However, the group of

slits denoted by 113 are offset 60° with respect to

the group of slits denoted by 112. The slits denotédsby




denoted by 113, etc. The pattern shown in Fig. 6 is thus produced. The
Spring platelet 109 is 0.2 mmthick. 5 ~ According to Fig. 2, the
outer retaining fing 102 of the spring p#aLeIet 99 is clanped between the
radi al , .upwardly directed end face 118 of the cross- nenber 81 and the

downwar dl'y difeftis it atmel bF ffe ta wslkgeye shatt The chkegy§el2l is
circualar-cylindrical and 10 coaxi al and does not touch the tappet elenent

41 any- wher edendtediBeviazi2tean haeppahed rinn shoam @l @wgqwi gh jRackl ash
towards the inner wall 31 and has an inwardly directed bul'ge 122. At the

top, the sl eevsldkdtasedn umhar dloy idigr ptlaed Lend 109ces1832 hat ween whi ch
and the 15 step 83 the outer retaining ring 102 of the spring pl atel et
101 is cl anpedhiak.pl ace. “A further effect of this design -can thus be seen
If the CGring 88 is screwed upwards, it presses the L-ring 79 upwards,

wi t hout Heing abl e t dctewirgdtinigt tdué ige BhethegoB84erThetalningatrtiag presses
t he sl eeve 121 upwards and consequently the outer retaining rings 102 of
the spring plHte|odt $h®9 sprdingard adledeth8Fd iexasemped| betweandtskar p- edged,
bot h by non-positive connection and al so by positive connection. At the

| evel of the "@ff ¥acaPragdlyndicestedsend; facet 8 g9 KAs areadral,

coaxi al, upwardly directed end face 125, on which the inner retaining ring
103 of the saM§pedt NGt tds dounyargly; Aiigeghpdr eafglacagdif eficte lies a

&zggﬁl%ifgaakﬁlbv%owgﬁgr?H%edgi%%%%d1§qdigag?r%gﬁagicel?ﬁgg?zaflgﬁge 126,

10 coaxia(_and does not touch the tappet element 41 any-
l%j where. ~The sleeve 121 can be pushed in from below with
backlash towards the inner wall 31 and has an inwardly
directed bulge 122. At the top, the sleeve 121 has an
upwardly directed end face 123, between which and the
15 step 83 the outer retaining ring 102 of the spring
platelet 101 is clamped in place. A further effect of
this design can thus be seen: If the C-ring 88 is
screwed upwards, it presses the L-ring 79 upwards, -
without being able to twist it due-tO(the Llug 84. The
20 Latter presses the sleeve 121 upwards and consequently
the outer retaining rings 102 of the spfihg platelets
99, 101 are also held exactly, level and sharp-edged,
both by non-positive connection and also by positive
connection. At the lLevel of the end face 119, the cen-
25 tral tube 39 has a radial,.coaxial, upwardly directed
end face 125, on which the inner retaining ring 103 of
the spring platelet 99 rests. On this upper side,
again there lies a fadial, coaxial, downwardly directed

end face 124 of a spacer sleeve 126, which fits with



*

"its inside dianeter onto the central tube 39. At the Level of the end face.
123, the spacer sleeve 126 has an upwardly directed end face 127, which is
-coaxial, radial and Level and on whi ¢h tthe underside of the 5 - inner
retalnlng ring 103 of the spring platelet 101 rests. On the upper side of
the inner riitg 403 ildecs iambéaemwamtoy thier eminad adnd ubac39.28.A wftde annul-ar
neck 37, which is radial, coaxial and Level. If the fixing flange 32 is _
pressed dowtlwareds odi ttlllecclnldarfa&@ H&3d ithelGpacplracd eenedt ¥ ihdsngn | ange?
32 is fixed by adhesive on the central tube. 29, the inner retaining i
rings 103 ofupmae ddyr idig esitede|emds faze 13T ,amd.ichelis toxgdcddis i vely and po
sitively in place. The body 12 has in the region.” of the grub screw 15

16 right at radial @eg Layedxandan HWHﬁ@adhelﬂgde'Fﬂ§ﬂo@ﬁeﬁ rface 131 is
circular-cyLindrical up to an outer ring.132.: This has.a radjal, coaxial ,

upwar dl v di r‘é’é‘teé'd"eéﬁr?&l‘d‘rg drids 403 £f3 hén(fpé d‘@vwﬁ’\kértrfL i Ykt ly, radial,

coaxial and annul ut f.urther, r j.utting-.end face 134,
whi ch faces "§&hfrar gé‘ ..... & UPREHS d(.'fuwg= qb'ynd“"figZ (R eﬁ}%s L &Shrbugh- hol e -
136, through, which,.one .of the RASSI 4L o onen 2.6 on the cl nduct or -
waf er 24 carﬁ’%‘é’ gd]dt}%'t «gdr\ﬁ‘:tﬁd 306?(; i \?'gtré & ﬁ%eeraﬂé’é'{ll? € %Shd face 134,

t he body 12 gqﬁﬁccﬂvq r&t&&q Cc&‘%)%'xaila’t gl rd“l'.'e% 2514 céﬁl | Iréd‘r,gq,@ out er

sur f ace. the loutsi Ameter of Whi e accdrdlng o

5 LT o b S S e

per pendjgcul fiﬂ'a\l:.e',nta(hd@ th@E rﬁ%ﬁ_‘?{b@'ﬂ@mge-- 32 is. f1xed:_ by adhesive on

. tﬁeecentfateeuhe;29,'thevinner retaining rings 103 of “;
themspring"ptetetets 99, 101" are: held non-positively
and- positively "in place. _

_ R The- body 12 has: in- the re91on of the grub screw

215 16 r1ght at ‘the: top~an external thread 129. 1ts outer
surface 131-1s_e1rcuLar-cthndrtcaL-un to. an outer ring
132. Thfs:hasfa:nadial, cpaxiaL,'upuerdly;directed,
annuLar“end:face"1331and:a'dpunuanﬁty directly, radial;
cbaxiat:andﬁanhﬁler;ibut:fﬂrfhef7iniardty jutting end

20- facev134;muhﬁbh facee douhuards.wjln-the outer ring 132 . - _
there is a throuéh—the 136, throughsuhieh one of the
passive: components 26 on the: conductor wafer 24 can be
-adJusted with-a screwdriver. Underneath the end face
134, the body 122’goes over into a-coaxral, clrcular-

25 cyt1ndr1cal outer surface A37... the outside diameter of
which- accord1ng to Fig. 3 is smaltler than the. outs1de
diameter of the: outer surface 131. Underneath the
end:faceu13¢;athepouter-surfece:131eextends 6.8 mm

wide. Knocked  perpendicularly into a corresponding




17 bore, so as to be inmmovable, is a radial stop pin-138. To the extent
that the stop pin 138 protrudes fromthe outer surface 137 with its head,
the head 141 is'seated in a tangential_ slit 139, which runs in
circunferential 5 direction of a cichfar-cyIindricaI sliding sleeve 142,

as Fig. 1 shgypepagpi gyl 86 BeoufpblanLex B4 BTl A0SR T5h, o0Ta0]

wi de=enough that the upward directed, “coaxial "and ace 143

canisiri ke agai BRé bReeRPdehacCedd4stodNsint PPg P | a
downwar dl y directed novenent of thess?gd?hg g?%eego%ﬁgdgﬁlng%tFﬁgthe head

141 strikes eageensiuthecepps? Wath 144 pladhechangendi #1514 tsd30eq
Downwards rel ative to the body 12, the sliding sleeve 142 is ...(sic) by a

helical spring d46angbhthal Ssbeat €39) Nuii €h I Sh &1 1n 167 Colbd 6 d $@f 5 COaxi al
hol | ow space 147, which is formed on the outside by the inner wall 148 of
the slidbng dieeveidd2oting oir¢inea i nsy dendyi eal o8t £d i@l d L slede 0f44 he body
12, which is produced by a coaxial downward- facing shoul der 151 on the
outer surfacesi1B7g9. Theshew$ R&rtiduiBarinsclewelyup Aialily, arwl ar surface
92. At the bottom the helical spring 146 is supported on an upwardly
directed, cobdf@entidhusbit ehif f v ev 162 engigh thaprdtioavdyditshe fact that
the sliding,  sleeve 142 has approximtely fromthe upper region of the

col lar 68 259178t dnetedx 12HRNY Annwaar emirtageel &Y icime 1 deave 142

guides itself with s|ight backlash by its coaxial, circular-cylindrica
inner wal | 1332 H43f ngqgt?ﬂe‘yo & Wi 1R GFteme BodlP8allavs e top, the

gui danciao beta\@@#usng)puJ{ar'recsfuerJ a:rlcoevelm?’gn'tanodf tt ee iérln.ieJi n\galsllele%lse 142
\/ only until the héad 141 strfkes against the upper wall
144 of the tangential slit 139. Downwards relative to
the bdd} 12, the sLidiﬁg sleeve 142 .1is .;.(sic)_by a
helical spring 146, uhich'is seated in a circutar-

15 cylindrical, coaxial hollow space 147, which is formed
on the outside by the inner wall 148 of the sliding
sleeve 142 and on the inside by an outer wall 149 of
the body 12, which is produced by a coaxial dounward-
facing shoulder 151 on the outer surface 137. The wall

\ 20 149 runs level up to the annular surface 92. At the

”J bottom,.the helical sbring 146 is supported on an
upwardly directed; coaxialglannular end facé 152; which
is produced by the'fact that the sLiding.éleeve 142
ha§ apphoximately from the upper region of thg collar 68

- 25 a diameter reduction 153. There thé sliding. sleeve ...
142 guides itself with sLight backlash by its ccaxial,
circutar-cylindrical inner uﬁll 154 against the outer

wall 149 of the body 12. At the top, the guidance

betueen'the'outér surface 137 and the inner wall 148



-18- takes place with slight backlash. The expansive stress of the helical
spring 146 nakes the head 141 bear against the wall 144. |Its force is
about 60 ponds and is thus substantlalﬁﬁ-kess than the spring force of the
5 probe T3.3. The sliding sleeve 142 has at the bottom a relatlvely
large, polisakas Bbaxeayithast tehtinkaekhashr cfbefexpansévenwnterseén the

view of Fig, 2 allgn5|n hei ght with the sout h Eole of the hem spherical -
surface 53 aﬁthﬁug +P%%lI%&E?"Qhéﬁ5tﬂék&ﬁnﬁhar eafr 46d bearqo i?
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part 199,  T0eaciuey PaFde 1%l Pshial Nisakese, PrEITEY Dudaaﬁnwgggrd'y

di rected shou 164, provi déd c ose fot end face

agai nst theeﬁﬂdf56691§§31w@$c@ {fSthé Piewhbehrige thppgﬁg $heﬁ¥¢ Re7 is
fixed in all directions .- For- better holding wth the hand, the ower

part 159 hagighi ppé Ngolit NS0 L66cf TNE hONEEPREF i c JOVEURT Sty s5rgaued end
face 25 16 Leaves the sliding sleeve 142 free'at the bott-om-up to about

the LevelL othubfel ¢ys.i ehedr sbirge YHe amdnbbper subeboeedzhis. The gripping:
sl eeve 157 has a small dis- tance fromthe circular-cylindricalL outer -
surfac®d 168 of theAsgrdpmgngleb&evd4257 tonsists sefvas. 0mpeover t he
part 158 and a Lower part 159. While the sliding _
sleeve 142 is of atum1num,_the;grippfng sleeve 156.i§
of plastic and thus only about 5 graps hgavy. The.
upper part_has.an_internal.thread,fét,,which.cqnwbéj
15 screwed onto the external thread 129._.In:thé;§qr§ued; 
in-state, its-caaxfai andndoudﬁardly.directed.end-facg 
162 presses onto the complementary, upwardly difected:
end- face 163 of §hehL9uer-part"159im The lLower part 159
is in this case-pressed by a downwardly directed shoul-
20 der 164, provided clq5e~to the-end:face-163;.agains§i; 
the end face 133, as a result of which the gripping -
sleeve 157 is fixed in all directions. For-better
holding with the hand, the Lower paft"15§ﬁhas grippihg 
rings 166. The Lowermost, downwardly direéted-end-facé
25 16 Leaves the sliding sleeye-142'ffee-at thegbottom:up'
to about the Llevel qf the cylinder space Akaénd.tapers;
before this. The gripping sleeve.157'hés-a smallldis-
tance from the cxrcular-cyt1ndr1cal outer surface 168

of the sliding sleeve 142, 1t also serves to cover the




- 19 - grub screw 16, the w ndow 23, the through-hole 136 and the

‘tangential slit 139 together with head 141. |In the finished assenbl ed

state, the.gripping sleeve 157 can- not ge_twi sted with respect to the body
.12, while the 5 sliding sleeve 142 cah turn by approxi mately 300,

accor di ng togrrhs Eepghhmf khe Lanesatzgl shettﬂr?»@uguﬂﬁb{e'isétgpé agai nst
t he*-<stop pin 138 20

si ngle- pol e, tabeehhgeagﬁetl 511acnsvet8§ashlé|-nﬁxt)ﬁOb@aéliMIOrm hene
nmeasurenent of thin |layers, conprising a probe body (12) with a

| ongi tudi nal fiaxshed( a83ehBredgsaatepnthéegr Opping hol ovie spiizec 4d~) coaxi al
with the longitudinal axis (13), an inner wall (31), and an end face. with
an annul ar sootabe ¢933ted hakh- pespeotetéSehenbady eti2) nwh hiee ptiobe body
(12) coaxial with the longitudinal axis (13), and having an, end face (53),.
a centrals coﬁé190n9|ehee53)1ébaxaaltmxmhbrhenmomgnmmdehnl3&x;s (13), a

w ndi ng- space (59) around the central core portion (58& coaxial with the

| ongi t udi nal 3aspsding) toatbeahenatbrofiathe (Eaygembime ¢ hit widhUi ng space
(59), a body (63) having a coaxial convex end face (64) at the central core
portion (58) Yn&itoilk 659Pée39€6ﬂitcbhﬁl&F°&n?h“tﬁ§ +ong|tud|nal axis (13)
in the coaxial w nding space (59),

\"x_/
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a. galvanlc conduct or device (18 19, 21, 22, 26, 27, 46, 47) connected
bet ween the coil device (61) and one end of the neasurrng probe (11)
conductor device (18, 19, 21, 22, 26, 27,

coaxi al

(13)
-21-

hal f-pot core (52) in the probe body (12), a spring device (99) in t he

hol | ow space (17) of the probe body (12) |ch

off fromsaid one end of the neasuri rg20robe, sar”ﬂu hiw Dj"mf ace
(92) bei ng arranged coaxi al W th t he axi s
and radlaLQ¥ALM§paced from the convex end face (64.

c L M S * for linmting axial novenent of

whi ch

| eads

the‘4

force path between the end face 53) of the coaxial half-pot core and the

annul ar surface (93) ofA FHBSéﬁo‘PP Ee

'fe‘%h@'b‘i‘%%%t bBey2Ct hee BR@sddd St the

coaxi al half - pot core, | axrall {rog t he annul ar surface (92) of
the end f&EQPS & d?P%“ '%‘t‘a ft?egt fayessp 2 COMPrd&ildiong

devi ce between the end face f. the axial half o Gore and t -
annul ar surface (92) ‘Ut‘“ﬁtebéa 1% o'f‘ 3pr688966&§ 1"3r nd‘%venent -

i ot neyRe Gt réaél.-t" P 1 Ssoar(' AL T
Spring devetB i m(%nheamc gabe{)ﬂwd&.n(ggflcgéne'ana'tnpetmcq ate(52)

and t he |nne

1) ‘of” t he pt
with an annular surface (92),

a half~pot core (52) mounted in the probe body (12)

coaxiat with the longitudinal axis (13), and having an end

face (53), a central core portion (58) coaxial with the

longitudinal axis (13), a winding space (59) around the

central core:portton (58) coaxial with the longitudinal axis
(13), andTAn outer wall (56) around'the-wtnding"space~(59),

a body (63) having a coaxial convex end face (64) at
the central core portion t58), |

a coll device (61) coaxial with the longitudinal
axis (13) in the coaxial winding space (59), |

a galvanic conductor device (18, 19, 21, 22, 26, 27,

46, 47) connected between the coil! device (61) and one end of

the measuring probe {(11), whiich conductor-device (18, 19, 21,

22, 26, 27, 46, 47) is provided Iin the coaxial hollow=spaoe
(17) of the probe body (12),

a cable (15), which leads off from said one end of
the measuring probe,

said. annular surface (92) being arranged

coaxial. wi-th the. longitudinal axis (13) and-

radially spaced from the convex end: face (64)
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(6) the conductor device conprises a conduct or f?anemé?k'(24)[ whi ch

.bears an active circuit (26,,-27) 2. The pr obe ab ctaimed 1
claim 1, wherein a tappet el enent (41),

“region " (67) which =is substantial ly | onger '“ﬁm I’lﬂ(ﬂ!m"mL
coaxi al’ hal f - pot core ~ (52) and oq¢substantially s onten
probe body (12), is provided coaxial with .the |ongitudinal axi S-
(13); and in the front region of the probe body (12) and the
coaXtal half-pot - 22 - core (52) is rigidly connected to the front

regi on (67jo0ef fheiteopgeixcd eiveniehl) o fandet Ae | $ppoRgcorEi ¢82( 90 tHil) is
provi ded between the tappet elenent (41) and the probe body (12). 3. The
probe as cpeobedbbdycl(a2m,2, wherein the tappet elenment (41) has a

t hr ough-bore (42), in which thin |eads (46, 47) to the coil device (61)
lie. 4. The probe assnramgedevncelagai3)nmhbeeﬁnrmhepwhmmnﬁtWEﬁmeKMQ) S
‘coaxial with the longitudinal axis (13) of the probe body (12). 5. The
probe as ceafinédcen (83 mR2, thhesadniahehabfpeet ceremamd thes@nnuiiar
substantial ly rotationally symmetrical. 6. The probe as clained in claim
2, mherelnsﬂﬁéaﬁapﬁgg)epén§K? qu)quﬁcﬁf|t&ﬁuﬂ&9qgubqﬁnfwﬁnﬁ end fapge
probe as clainmed In claim2, wherein the tappet elenment (41) has a |ength
in the cenPfmihee cogxja! dal fripRdthrefye aky g avle hvcva. rﬁr?”tvw?efr eiff t he

tappet el ement (41) h n it fron 0 an .out war.d
PP nnulgr Lur gc; (bZ% t%e %b Qage %f Qhéjprobe)%ody in a

state of rest,

'a straight—guiding device between the end face (53)

-/
of the coaxial half-pof core and the annular surface (92) of
the end face of the probe body for guiding movement of the
hal f-pot core (52) in the probe body (12),
wherein:.
(a) the coaxial half-pot core (52) is axially
movable in the probe body (12), |
(b) the spring device is in the force path between
. the coaxial half-pot core (52) and the inner wall (31) of the
. - probe body. (12), and -
_

(c) the conductor device comprises a conductor
framework (24), which bears an active circuit (26, 27).
2, The probe as claimed in claim 1,
wherein a tappet element  (41), having a front
..region  (87) which is . substantially longer than
the coaxial half-pot core (52) and substantially
shorter than the probe body (12), isz'provided coaxial
with the longitudinal axis (13), -and In the front

region of the probe body (12), and the coaxial half-pot



prOJectlng collar (68) whieh—protrudes Into a receptacle (72 fixed to the
probe body, the coll ar the receptacle. (72) formng at |east a
first stop (69, M‘““‘mﬂﬁnﬁ nts an excessive inward novenent of the

t appet el enent rObe as clainmed in claim8, wherein, t he
collar (68) is L-shaped "and the- pgceptacle (72) |Is conplenentarrly
L-shaped, and free nmenbers (76, 78) of these L-shapes (67, 76, 94, 78)
overlap apde f(@2N ai saf egudi d aganaetedx&es&h&afadnalrdgﬁbecummj(ﬁfthegg
t appet el enent - 23 - (41). 10. The probe as clained in claim2,

wher ei n t e ttappet o lement (GA)) hasndinthenspr énd- deyiice t(19&, riﬂ@es‘am th a
fixing flange (32), on which the conductor framework (24) that bears the '
active ci mmw'd(ezbbezl'raeqrs thectrppeat aiemenbbéddd endi tbe ipfobegibady
wherein the spring device (99, 101) lies between the tappet elenment (41)
and the idd@d) -wal| (31) of the probe body (12). 12. The probe as clained in
claim1l, wherein the spring device (99, 101) is arranged at | east

Eugstant ially radi-drly ™8 aRFRet 88t i?éalitﬂ?ﬁﬁtbﬁll fdRigis. (!’Q?"Sf‘"t Hd&ore
12 13. .Th d | | 12 th d

(55, 101) tARSedn ShAmAN S ef“iw RS Pngﬂ(‘é@%ﬂm oy U En"i b R TR S R e

: d 3 f t 12 t 103 h

which 1t TesAsddton 4 Buintieat! v (SpobeTh Lhan (4D | 19. ‘The probe

a5 cl & med 1 ol i 1 137 uheg gl al S Ph VRIS iore FEEVALEI

103) is continuous.
through-bore (42) is coaxial with the longitudinal axis (13)

oae
roo

of the probe body (12). -' .

5. The probe as claimed frf cfain\ 2, wherein the '
tappef element (41) is- substantially rotationally
symmetrical. | ._

6. The probe as ciaimed in claim 2, wherein the
tappet element (41) is of lightﬁeight material. |

7. The probe as claimed in claim 2, wherein""'i_t'he-
tappet element (41) has a length in the.centimetre range.

8. The probe as claimed in claim 2, wherein .the
tappet element (41) has in its front region (67) an outwardly
projecting collar (68) which protrudes into a receptacle (72)
fixed to the probe body, the collar (68) and the receptable-
(72) forming at least a first stop~(69. ), which prevents-
an excessive inward movement of.the-tappet element (41). '

9. The probe as claimed in claim 8, wherein the
collar (68) is L-shaped and the receptacle (72)" is.
compliementarily L-shaped, and free members (76, 78) of these-
L-shapes (67, 76, 94, 78) overlap and form a ‘safeguard

against excessive radial defiection of the tappet element
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15 The probe as clalned in claim13, wherein the retalnlng rings (1D2
.103) are interconnected by webs.(104), which are’s m _each ot her
by slits (108). -16. The probe as clained in clain1 in the spring
devi ce conprises a wafer (99, 101). 17. The probe ,!Wﬁ Ul' Iﬂml m 16,
wherein the wafer (99, 101) .is arrang§$ﬁ§an|ally\mt I nal
axi s (13) of the pr obe body (12). 18. e probe as cl ai ned |n cIa|n116

wher éi n theqt) L S * - 24 - configuration of the wafer (99,
10f7”|s forned by an etchlng process. 19. The probe as clainmed in claim1,
wherein the spring (devithe p?8belQle cigimédffin ididins 2adwdleredin egrid.on
relative to the longitudinal axis (13) of the probe body (12) wth respect
to such fotapsetise betenit dusi Noha@atirinrer Zhd -reldiomridiet ae rded MEIGH N
claim 13, wherein the retaining rings (102, 103.) are concentric at |east
at the out@rfcxrngnfeaagee(ez)aton Whechlmherc@mﬁmmﬂh&rémameﬂhkk'WEnprobe
as clainmed in claim i1, wherein two spring devices (99,.101) are arranged
at an axi athait sbeace thenaechiheotchecubét @én A8 tispgdixead.enent (41) and
the probe body (1 2) 22. The probe as clainmed In c¢laim2l, wherein the two
spring devices- (99,1. 1019 arebef ashec!amed dosigaim32, Tweepedine the
claimed In claim?22, wherein the two spring devices are conprised of

copper - ber$PY | igh dovil carhES%r oWl ol kamibadaveam thauitarret \iamant ()
and the inner wall (31) of the probe body (12).

12. The probe as claimed in claim 11, wherein the
spring device (99,_101) is arranged at ieast substantially
radially retative to the longitudinal axis (13) of'the core
body (12).

13. The probe as claimed in claim 12, wherein the
.spring.device (99, 101) has an outer retaining ring (102),
with which it is fixed on the inside (31) of the probe body
“(12), and ‘an inner retaining rlng'(103), with which it is
fixed on the outside of the tappet element (41).

14. The probe as claimed in claim 13, wherein at
least one of the retaining rings (102, 103) is continuous.

15. The probe as claimed in ciaim 13, wherein the
retaining rings (102, 103) are interconnected by webs (104),
which are separated'from each other by slits (108).

16. The probe as claimed in clalh 12, wherein the
spring device comprises a wafer (99, 101).

"17. The probe as claimed in claim 16, wherein the
wafer (99, 101) is arranged coaxially with the longitudinal
axis (13) of the probe body (12).

18. The probe as claimed in claim 16, wherein the
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tappet elenment (41 ) has an__inner tube. (39 .)., mhlch is of f set mnth a
step (125) f e front reglon (67) of the tappet el ement (41), a first

sl eeve (126 iﬂ H eeve (37) are seated on the Inner tube (39) and
t he spring conprlses two springs -that have inner
retaining rings (103.) rlgldly grasped24n-one case (99 bet ween t he step
(125) and the first sleeve (126) and in a- second case (101) between the_
first sl eevef{ddpathod ohictbecwaties! ¢@9¢ (87). i8&5fofined byobe aschiagnedQHf
in claim?24, wherein a fixing flange (33) on. the tappet elenent (41) and

t he seconpirocegs.- C* L M-S * sleeve (37) are of one piece. 26. The
probe as clainmed in claim?24, wherein the first-sleeve (126) has exactly
opposite it aiﬂnrtﬁslﬁbeep(gng asheceaimedriigi d¢yatmnilectwhere®inhdhgrobe -
body (12), having two end faces 3119 123), and the -probe body (12) has end:
faces (83$PFiRgddeyicee (99be 10ddy (22§ tifit 'dppb§§ tneed legnld ¢¥EE§*(’M9

123) on the third sleeve (121 and together with the end faces (119, 123)
on the thi®hatjre ko e hons iinding bagyis ﬁdaﬁlﬁﬁsthleQ?bebPﬁﬁ fh%)sprlng-

devi ces (99 101) . ohe as clained in m 1, wherein, when
roverrent f:!eheeélmi thosubh foscoronp ebr ﬁﬁgc@;s-dﬁmurbmsr to

o 99,
To0) Tres in the 14 ThE RPABR. Ao RGN o8 Tal, 1E MFELOLFHRES (0
claim L BRERShInb"E (WHON1 6 ( FEafORNC lnd REPHEr he( Abadd ae AkhbVe

circuit ( gramrange
outer circumference or at.the:inner circumference.

21. The probe as claimed in é]alm 11, wherein.twé"; w)
spring devlceS'(99;;101)1arev§rranged-a{.an-axial disfance |
from each other between"the~t;pﬁet element (41) and the probe
 '_ 22;7Tne:prone«asuéiéﬁmed:lnzélaimuzf,.whereingthe'
twoesphing-devl¢es;(99;.1015.afsrot'the«same.deslgn‘ . |

=23.; Thesbroﬁé-és«cia]med ln:blalm 22, wherein the
twovspring-devicasxare=compr1sed;§f‘deper—beryllium._-'

o 24;'Thékprobé"ﬁ3mclé1med=1n:nla1m-2, wherein the
tappet element (41)-hasaan#innsr fubeu(SQ&, which i's offset
with a step (125) from the- front reglon-(ef) of the tappet
element (41), a first.sleeVe"(126)nand a second sleeve (37)
are seated on the inner tube-(SSl’and the-spring.deﬁice (99,
101) comphises-two;springsbthatunaweninner-retadning rings
(103) rigidly graspedjln one caseH(SSJ-between:the"step (125)
and theffirst“sleeve:(126) and in a second case (101) between
the-first sleeve (126) and the- second sleeve (37). |

| 25.. Th&.probe as claimed in-claim 24, wherein a.

fixing flange (33) on the tappet element (41) and the second -




29 The probe as clalned In claim1, wherein the coaxi al hal? pot core (52)
~.is covered on its outside’in a fluid-tight manner -byanaci-d—andbase

resi stant and abrasion resistant coating (172). 30. imed in
claim29, ‘wherein the coating (172) is a PTFE. 31. N med in
claim?29, wherein the coating (172) is aspal yi m de.

clatmed in claim?29, wherein the coating (181) "also covers at | east
i ndi rectlysgeetv#@e (37) 4% ofigrarfigyence of the hal f-pot core (52). 33.
The °f probe as claimed in claim1l, wherein at |least the front region of the
probe body (12) |s garrqweded otzxdsl ¢ ya hiie@ $hi diladms|2eyvevideé@)n hekéng a
front end face (156) that can be pushed back further than the coaxi al
annul ar surffizsa (OBewd (h26pr ahe leode t(Id2)oppasite dtatae Wiinrdsslebvehe
sliding sleeve (142), the front end face (156) of the sliding sleeve lies
In front of(12Hg ,cowviexh ehsl fagédl&6¢pnmﬂuiq¢mﬁmjtbacMn&ﬂatnnwwen12he
sliding sleeve (142) and the probe bod 12) is very small, a helical
spring (146pyving dwouﬁgdsfahéSsK1aﬁmg1g3éevéﬂ€1ﬂQ9 Probe bedyf bthrhkas
position, lies betweenthe slldlng sl eeve (142) amd the probe bod 12)
and a greps fgces B8R fixen toodhg Arobg ke Xh@?bnbhﬁ d?ﬁ&?sea¥hg l's
provi ded around the slidin sleeve (142), is fi connected to
D obe. body PETARRP. (19 ekt OF ties Wy d hae¥e &2 61 nnd| Eeestrans) |
[

n
2, regi on ogeh NG, e sligh 115! oY) (3%hnetn T SRS FoFhREY 11
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outer retaining rings (102) of the two spring devices (99,
o 0. |
| 27. The probe as claimed in claim 1, wherein, when
movement of the spring device (99, 101) takes place in the
" lower to mid—tenthrof a miflimefre range, the.spring force of
the spring device (99, 101) lies in the: lower to mid-decapond
range.

28. The probe as claimed in claim 1, wherein the
weight of the conductor framework (24) élus active circuit
(26, 27) lies in the tenth of a gram range.

29. The probe as claimed lh claim 1, wherein the
coaxial half-pot core (52) is covered on its outside in a
fluid—-tight manner by an acid and base resistant and abrasion
fesistant coating (172).

30. The probe as claimed in claim 29, wherein the
coating (172) is a PTFE. |

31. The probe as claimed in claim 29, wherein the
coating (172) is a polyimide.

32. The probe as claimed in claim 29, wherein the

coating (181) aliso covers,' at least indirectly, the



cable (15) robe as cl ai-red ‘I n-claim 34, wherein the
cable is int Wor l ess in di aneter.. 36. Asmgle pol e,

el ect romagnetm kI'ng probe substantially as described with
reference to Frgufes 1 to 3, Figure 4 Flgure 5 or Figure 6 of the
acconpanyi ng draw ngs. 26

circumference of the half-pot core (52).'
33. The probe as claimed iﬁ'claim-1, wherein at
least the front région of the~probe Bodj (12) is surrqunded
‘coaxially by a sliding sleeve (142) having a front end face
(156) that can;_bef pushed back fdrthef' than the coaxial
annuiar surface (92) 6f the probe bédy;(1é). in thegstéte:of
rest of the siiding sleeve (142), the front end-face (156) of
zthe-sliding'sleeve_Iies.in front.of theféénvex-end'facef(64),
_the-radlal back lash between the-sliding-éleeve;(142)'andzthe
probé body (12) is very small, a helical spring-(146), whfch”
urges the sliding s[eeVe-(142) into its forward éositioh;
iies between'the'sliding sleeve-(142) an¢:thevprobgabody.
(12), and a._grtppjn9~ sleeve: (157) coaxial _w}1h Aihe“-
longitudinal axis is 'provided around :thea-slldlngﬁ s]egve
(142); is firmly connected. to the prdbe-body (12) and. is
separated by a gap from the sliding sleeve (142),ih a régTon
overlapping the sliding sleeve (142). |
34. The probe as claimed in claim 1, wherein;the
cable (15) is thin. N
35. The probe as cla]med'inﬁclaim.34;-wher§in the:
cable is in the range of 3 mm or less in diameter.
36. Asingle—pole,electromaghétic.activenwaéuring__
probe substantialiy as described with reference.to-Figures'i
to 3, Figure 4, Figure § or Figure 6 of the accompanying

draWings.

R




