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(57) ABSTRACT 

The invention relates to a sensor element and to a path 
sensor constructed therefrom. The optical Waveguide 
accommodated inside a supporting body, for example, a tube 
has to be placed in a de?ned position With regard to the 
elements of a board. In order to obtain a design that is both 
simple and easy to assemble, the invention provides that the 
head board, Without its oWn surrounding housing, is ?xed, 
for instance, glued directly inside a recess of the supporting 
body that is tubular for the most part. 
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MAGNETOSTRICTIVE SENSOR ELEMENT 

I. FIELD OF THE INVENTION 

[0001] The invention concerns a magnetostrictive dis 
placement sensor. 

II. BACKGROUND OF THE INVENTION 

[0002] A magnetostrictive displacement sensor comprises 
a magnetostrictive material made of Wave-guide, as a rule 
?lamentary or cannular, extending in the measuring direc 
tion, in particular linearly. By a position magnet, in particu 
lar brought Without contact beside the Wave-guide, by the 
magnetic ?elds interference there is produced a mechano 
elastic Wave Which is spreading in those tWo directions 
along the Wave-guide to be detected at its end. Because of 
the prede?ned propagation time there can be determined the 
precise distance of the position magnet in respect of the end 
of the Wave-guide and thereby the position of a mobile 
constructive unit the position magnet is attached to. 

[0003] As to the assemblage, from EP 0 882 212 there is 
for example knoWn the inserting of the Wave guide into a 
support body, for example a tube, and the terminal platinum 
into a speci?c housing connected to the support body at one 
of its ends. Since ?rstly the passing betWeen the support 
body and this terminal platinum has to be conceived very 
stable from a mechanical point of vieW too, to the previous 
constructions this objective Was accomplished in that the 
terminal platinum housing Was surrounding in the exterior 
the support body in its terminal area. 

[0004] But this thing raised the costs and thereby the 
manufacturing price of the sensitive element. 

[0005] Supplementary, there can be discarded too a sepa 
rate coating of the terminal platinum in the shape of a 
completely closing housing, in particular having its oWn 
stability, since this sensitive element—due to the fact that 
the support body has a limited stability too—Will alWays be 
included into a considerable more stable protective housing, 
for example into a protective pro?le, by having the support 
body of the sensitive element inserted, Whereupon this 
protective pro?le alWays changes its shape according to the 
employing situation and can be directly made too from parts 
of the constructive element Whose position is to be deter 
mined. 

[0006] An ideal shape of such a stable protective pro?le is 
a protective pro?le as ?attened as possible to have it 
arranged on the surfaces of another constructive element 
Without occupying a great supplementary volume. 

[0007] On the assemblage costs an important role is 
played by the correlation among the Villary tape, the Wave 
guide and the detection coil as Well as their arrangement on 
or into the terminal platinum respectively, since the Villary 
tape has to be positioned With a console free overhang from 
the Wave guide through the center of the detection coil 
ori?ce and by touching the effect can already be in?uenced. 

III. STATEMENT OF THE INVENTION 

[0008] a) Technical Object 
[0009] Therefore the object of the present invention is to 
realiZe a magnetostrictive sensitive element and a displace 
ment sensor comprising this element (Without the position 
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magnet), Which is to be both easy and cheap to manufacture 
and stable enough for different employing situations. Fur 
thermore, there must be provided a method as simple as 
possible to assembly both such a sensitive element and the 
?nite displacement sensor and/or supplementary having the 
sensitive element conceived as a modular component ele 
ment of the sensor and thereby separately employed With an 
output signal, in particular having a loW impedance. 

[0010] b) The Attainment of the Object 

[0011] This object is attained by features of the claim 1, 14 
and 32. Advantageous embodiments are set forth in the 
appendant claims. 

[0012] By having the terminal platinum directly attached 
to a suitable portion, in particular opened, of the support 
body, for example a channel bar or a tube, there is no more 
needed a separate stabiliZation housing or a joining element 
for the terminal platinum. This thing considerable facilitates 
the assemblage too. 

[0013] In this case the components arranged on the ter 
minal platinum Will be freely accessible but since the entire 
sensitive element never remains open, alWays being inserted 
into another stable protective housing, in particular a pro 
tective pro?le, in practice this thing is not a draWback. 

[0014] In case that the terminal platinum has to be pro 
tected against the elements, the terminal platinum can be 
coated, preferably after being attached to the support body, 
for example With a “Conformal Coating”, therefore With a 
plastic material coating having an essentially constant cov 
ering thickness, thing as a rule accomplished by spraying or 
dipping into a ?uid plastic material. The recess for the 
terminal platinum is machined here in the transverse section 
of the support body thus that the remanent extension should 
properly include the terminal platinum, for the extension 
being provided an increased oWn rigidity. 

[0015] On a cannular support body, according to the siZe, 
the thickness of the Wall and the material the tube is made 
of, the recess can extend over more than half of the trans 
verse section thus that the remanent extension should rep 
resent an almost ?at segment considerable smaller than 180° 
from the round circumference of the tube, and the terminal 
platinum should set itself but With its loWer side on this 
almost ?at extension. 

[0016] Another possibility consists in that, as far as the 
angular segment in its transverse section is concerned, the 
recess should be conceived smaller and the terminal plati 
num should be inserted then into the more curved C shaped 
extension thus that into the interior circumference of the 
remanent extension should be included and attached to it not 
only the marginal area of the loWer side but the contiguous 
narroW side of the platinum too. This thing has the advantage 
that the stability of the extension, in particular against 
vibrations, increases hyper-proportionally With the siZe of its 
angular segment. 

[0017] The cutting surfaces of the recess are extending 
here preferably in parallel to the longitudinal direction of the 
support body and that of the tube respectively, Which can be 
either straight or curved, thus that the terminal platinum 
attached to them should be parallel to this longitudinal 
direction, the measuring direction of the sensor. 
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[0018] The terminal platinum Will be joined to the exten 
sion as rigidly as possible, therefore joined by shape or by 
force, in particular by gluing, namely both to the cutting 
surfaces of the extension and to the interior circumference, 
arranged betWeen them, of the extension as Well as to the 
exterior rims of the extension. 

[0019] As long as the shape of the extension’s transverse 
section surrounds here as a C not only the loWer side but the 
terminal platinum narroW side too, this fact provides an 
outstandingly stable joint. 

[0020] If on the terminal platinum there has to be mounted 
the entire electronics to generate signals included Within the 
value ranges employed in industry or automations respec 
tively (in particular start-stop/0-10 Volts/4-20 mA/O-S Volts/ 
CAN -Bus/Pro?-Bus/Device-Net-Bus /SSI/Endat), the ter 
minal platinum has to be greater but on mounting the 
components to generate the electric signal. 

[0021] In this case the terminal platinum Will be enlarged 
by having it extended along the measuring direction, there 
fore along the support body, Whereupon the terminal plati 
num is extending in the measuring direction beside the 
support body, but here the longitudinal rim contiguous to the 
support body is not preferably joined to the exterior circum 
ference of the support body but enters and is attached, in 
particular glued, into a slot of the support body arranged in 
the measuring direction. To a cannular support body, on one 
side, the slot either completely penetrates the Wall of the 
tube or Will represent but a groove in the exterior surface of 
the tube, or Will be directly glued to the support body of the 
Wave guide. 

[0022] The terminal platinum is equipped With the com 
ponents mounted on it, more electric and electronic ones, if 
possible but on one side, namely on that opposed in respect 
of the extension, to the end that the entire sensitive element 
should protrude laterally as little as possible or not at all over 
the Width of the support body. By the recess extending over 
more than half of the transverse section, this thing is 
provided When equipping the platinum on the opposite side. 

[0023] The only exception is in this case the detection coil, 
Which Will not be unilaterally arranged on the terminal 
platinum but in order to accomplish the same purpose it is 
arranged into a notch or into a penetration of the terminal 
platinum and is extending on both sides of its main plane. 

[0024] Depending on the diameter of the detection coil, its 
arrangement in respect of the terminal platinum as Well as 
the Width and/or the thickness of the extension are thus 
chosen that this coil is either inside the Width of the support 
body or per total protrudes laterally as little as possible over 
it, therefore in particular it should not to be arranged more 
to the interior of one side While on the other should protrude 
over the exterior dimensions of the support body Which in a 
transverse section is either opened or closed. 

[0025] On the front end, opposed in respect of the terminal 
platinum, the cannular support body having a closed contour 
can be tightly closed by a lid. Preferably, the cannular 
support body, therefore having a closed contour, is opened at 
least on the rear end, from the terminal platinum, While the 
Wave-guide protrudes there freely, therefore in particular 
Without a straining spring. Thereby there is possible a cheap 
and simple fabrication from an almost continuous pro?led 
material by a simple cutting off. Here the Wave guide can 
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remain more to the interior or can likeWise protrude over the 
end of the support body. On the front end too the transverse 
section of the support body is usually opened. Further on the 
terminal platinum there is a connector for connecting an 
electric or electronic processing unit. 

[0026] Thereby the sensitive element can be inserted, 
preferably joined by shape and thereby propped, With the 
closed or opened front end of the support body into a 
suitable protective housing, While on the rear end, namely 
from the terminal platinum, by means of the connector 
inside the protective housing there can be taken out an 
electric connection, for example interrupted by another 
connector (or cable) being again inside the protective hous 
ing, for example from the terminal lid of a suitable protec 
tive pro?le. 

[0027] A suitable protective pro?le has an interior circum 
ference With a preferably closed transverse section, in par 
ticular made in one piece, and at least one interior circum 
ference inside Which there can be inserted the support body 
of the element to be held there by shape in the transverse 
direction thus that to Withstand even vibrations or shock like 
mechanical stresses of the sensor Without distorting the 
measuring signal. In particular to this end, betWeen the 
protective pro?le and the sensitive element there is a damper 
Which may consist of a pro?led body or from a damping glue 
too betWeen those tWo constructive elements. 

[0028] For a round tube as support body the interior 
circumference has the shape of a circular arc and is unilat 
erally opened for console overhang, in the remaining thus 
formed opening, of the unilaterally prominent terminal 
platinum from the support body, or is circularly closed too. 
In this case, in order to take out the terminal platinum into 
the main space of the protective pro?le, in the terminal area 
of the protective pro?le in the interior circumference there 
must be milled a properly dimensioned lateral hatch. 

[0029] In case of an interior diameter separated With the 
remaining opening inside the protective pro?le, the stiffen 
ing Wall extending betWeen them can be conceived as thick 
that to still be possible the boring of some passing ori?ces— 
preferably more, uniformly spaced in the measuring direc 
tion—in this stiffening Wall, Which penetrate from an exte 
rior surface toWards the opposite exterior surface of the 
transverse section of the protective pro?le and have no 
connection either to the opening or the interior circumfer 
ence of the protective pro?le. Through these passing ori?ces 
there can likeWise take place in a simple manner a screWing 
of the protective pro?le to another constructive unit Without 
the necessity of having extensions or prominences for 
employing catching pieces or the like on the exterior contour 
of the protective pro?le, and thereby there can be obtained 
per total a smooth continuous exterior circumference With 
out shoulders. 

[0030] But preferably the protective pro?le Will be formed 
per total as an extruded pro?le and Will be cut off to the 
necessary length, While supplementary in the terminal areas 
of the interior circumference Will be Widened by milling, in 
particular on the one hand to make room for the terminal 
platinum Which must be entirely seated inside the protective 
pro?le, and on the other hand to include terminal lids to be 
inserted in the front ends of the protective pro?le and 
Which—thereby likeWise the interior circumference of the 
protective pro?le in its terminal area—must have all around 
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a non-passing contour With sharp rims in order to employ as 
packing an O-ring joint seated into a groove, Which leads to 
a considerable decreasing of the assemblage costs by avoid 
ing the specially formed ?at packings Which must be pre 
viously made. 

[0031] The protective pro?le can be symmetrically 
equipped With tWo interior circumferences arranged into a 
mutually opposed relationship thus that there can be inserted 
tWo different sensitive elements into the same protective 
pro?le, from example from different front sides, While the 
sensor thus obtained can be thus conceived redundant. 

[0032] The protective pro?le can be formed asymmetri 
cally too, in particular thus that to have but an interior 
circumference and an opening arranged beside. Supplemen 
tary in the narroW side of the opening, extending in the 
measuring direction, there can be arranged at least one 
groove, namely on the narroW side of the opening opposed 
in respect of the interior circumference. Here the groove is 
preferably thus dimensioned and arranged, in particular 
eccentrically arranged, that the terminal platinum of a sen 
sitive element inserted into the interior circumference can be 
inserted and supported, in particular attached too, for 
example glued, in this groove, With its free longitudinal rim 
overhung in console. 

[0033] A special necessity is here the forming as ?attened 
as possible of the protective pro?le, Whereupon one of tWo 
exterior surfaces parallel each other, in particular the longer 
ones, can protrude laterally With extensions for attaching to 
another constructive unit. 

[0034] Especially When these extensions are missing 
While the ?attened protective pro?le has at least at one of its 
narroW sides an all around smooth exterior circumference, 
there is thereby obtained the advantage to have a position 
magnet arranged very close and from all three sides, there 
fore on a circumference angle of more than 270 degrees, in 
the exterior on the narroW side of the protective pro?le 
comprising the sensitive element, Which facilitates much the 
arrangement of such a sensor on a machine, and Which can 
be displaced in the measuring direction over the entire 
length of the Wave guide and over the length of the terminal 
platinum. 

[0035] 
[0036] An embodiment in accordance With the invention is 
described in greater detail by Way of example hereinafter 
With reference to the ?gures. These shoW: 

c) Embodiments 

[0037] FIG. 1: an upper vieW of the sensitive element, 

[0038] 
[0039] FIG. 2b: an upper vieW of another embodiment of 
the sensitive element, 

FIG. 2a: a lateral vieW according to FIG. 1, 

[0040] FIG. 3: a front vieW according to FIG. 1, 

[0041] FIG. 4: section representations of the protective 
pro?le, 

[0042] FIG. 5a: the displacement sensor in a front vieW, 

[0043] FIG. 5b: another embodiment of the displacement 
sensor in a front vieW, and 

[0044] FIGS. 6: a longitudinal section through the termi 
nal area of the sensor. 
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[0045] FIGS. 1 and 2 shoW a sensitive element Where 
upon the support body 1 is a tube having a circular trans 
verse section and Which, as like the Wave-guide 3 centrally 
extending inside it, is represented much shortened. In prac 
tice, these tWo constructive elements are conceived very 
long compared to the diameter since there is necessary that 
in the measuring direction 10 they should extend over the 
entire measuring area. 

[0046] Instead of a Wave guide extending in a straight line 
inside the support body there can be employed a curved 
support body, in particular annularly and circularly curved, 
together With the Wave guide 3 arranged inside it, thereby 
the measuring direction 10 could be no more a straight line 
but a curved one, for example a circle or an almost entire 
circle. 

[0047] The Wave guide 3 is centrally supported inside the 
considerable greater interior holloW of the support body 1 by 
longitudinally spaced ribs or by having it propped against 
the interior diameter of the support body 1, propping usually 
effected for example by means of one or more cannular 
pieces With a homogenous or cellular structure, for example 
by means of a cellular hose 26. BetWeen the exterior 
circumference of this hose 26 and the interior circumference 
of the tube there is arranged an insulated inverse current 
conductor 27. 

[0048] At the front end, the left one in FIGS. 1 and 2, the 
support body can be tightly closed by a front lid 7 While the 
Wave guide 3 can have at its free front end a damper 13 to 
avoid thus re?ecting the mechanical vibrations arising there 
in the Wave guide 3 and damp them as much as possible. 

[0049] But for the invention there is important the rear end 
of both the cannular support body 1 and the Wave guide 3 
and their joining to the terminal platinum 2 there arranged, 
Without the necessity to insert this terminal platinum in any 
type of support or housing, considering that but this housing 
or the support can be stable joined to the support body 1. The 
terminal platinum Will be directly stable joined Without the 
intermediary housing to the protective pro?le 20 by force or 
form joining. 

[0050] To this end, at the rear end of the support body 1 
there is machined a recess 11 over a length corresponding at 
the maximum to the length of the terminal platinum 2. Here, 
referring to the transverse section of the support body 1, 
either—as represented in FIGS. 1, 2a and 3—there is taken 
a parallel to a tangent, interiorly shifted, and the greater 
portion thus separated of the transverse section is removed. 
On the smaller remaining portion of the transverse section, 
then further remaining in the shape of an extension 9, there 
is glued the terminal platinum 2. 

[0051] Since the terminal platinum 2—seen in the mea 
suring direction 10, therefore in the extending direction of 
the support body 1 and of the Wave guide 3—is considerable 
Wider than the transverse section of the support body 1, this 
arrangement of the terminal platinum 2 is effected thus that 
it should protrude but on side over the Width of the trans 
verse section of the support body 1, therefore in particular it 
should end on the other side With the exterior rim of the 
support body, in particular With the exterior rim of the 
extension 9, as best seen in FIG. 3. 

[0052] Here, the glue 14 is preferably arranged not only 
betWeen the contact surfaces of the terminal platinum 2 With 
the extension 9, but betWeen the terminal platinum 2 and the 
interior circumference segment of this extension 9 too, in 
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order to provide a safe gluing, and reaches preferably around 
the rims of the extension 9 too, slightly over the exterior 
surface of the extension. 

[0053] Another recess type is shoWn in an upper vieW in 
FIG. 2b, and as seen in the measuring direction is likeWise 
shoWn in FIG. 5b too: 

[0054] As best shoWn in FIG. 5b, referring to the trans 
verse section, the recess 11 extends but over about 90°-160°, 
thus that the extension 9 should have an approximately C 
shaped transverse section the terminal platinum 2 should 
enter With its edge. The extension 9 comprises one of the 
main faces of the terminal platinum 2 as Well as the narroW 
face 2b Which enters the interior circumference of the 
extension 9. The extension 9 reaches here around that main 
face of the terminal platinum 2 but enough to alloW the Wave 
guide there joined to the terminal platinum 2 still remain 
accessible for joining to the terminal platinum 2, and if 
necessary to the Villary tape 4 too. 

[0055] Supplementary, on the solution according to FIG. 
2b, the terminal platinum 2 is likeWise conceived longer in 
the measuring direction 10 than in case of the other pre 
sented solutions. The enlarged surface of the terminal plati 
num 2 is used to include there the entire processing elec 
tronics thus that from this sensitive element there can be 
obtained an industrially employed output signal. 

[0056] But the recess 11 having this extension 9 of the 
cannular support body 1 Will not be enlarged, usually 
representing but a fraction from the length of the terminal 
platinum 2. In order to stable attach the rest of the length 
segment to the support body 1, preferably the Wall of the 
cannular support body 1 Will be cut off according to the 
thickness of the terminal platinum 2 While this Will enter the 
slot, preferably through the slot inside the cannular support 
body 1, With Which is thus possible a gluing over the entire 
length of the slot 34. 

[0057] As shoWn in FIGS. 1, 3 and 2a, the terminal 
platinum 2 is equipped With different components, Where 
upon the equipping is preferably effected but on an exterior 
surface, namely the exterior surface opposed in respect of 
the extension 9. A component, the detection coil 5, is here 
seated into a penetration of the terminal platinum 2 and is 
thus extending on both sides of the platinum, Whereupon the 
greater portion of the transverse section protrudes on the 
equipped side of the platinum 2. 

[0058] This is done to the end that the platinum 2 together 
With the components it is equipped With—in a lateral vieW, 
therefore seen in the plane of the terminal platinum 
2—should protrude as little as possible over the Width of the 
support body 1. The element having the greatest Width is 
here the detection coil 5, Which is thicker than the support 
body 1. Here, the thickness of the extension 9 seen in this 
vieW is chosen making alloWance for the thickness of the 
terminal platinum 2 and the inserting depth of the detection 
coil 5 into the terminal platinum 2, thus that the detection 
coil 5 either should protrude but on one side—upWards in 
FIG. 1—over the Width of the support body, While in the 
other direction should end With the exterior rim of the 
support body 1, or should protrude over the Width of the 
support body 1 approximately as much as in the other 
directions. 

[0059] The detection coil 5 has an approximately cylin 
drical shape With a central cylindrical ori?ce, opened at least 
unilaterally, preferably on both sides. The positioning of the 
detection coil 5 must be here supplementary thus chosen that 
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a so called Villary tape 4 should extend approximately 
centrally longitudinally through this ori?ce 5a of the detec 
tion coil 5 and should protrude in the direction to the Wave 
guide 3, and to be attached to it, in particular to be glued or 
Welded, namely on the side of the Wave guide 3 opposite in 
respect of the terminal platinum 2. Hence is obvious that the 
detection coil 5 is arranged With its longitudinal central axis 
transversely to the direction of the Wave-guide 3 but parallel 
to the plane of the terminal platinum 2. 

[0060] Further, on the terminal platinum 2 there is 
arranged a terminal pole 6, therefore a coupling element 
betWeen the terminal end of the Wave guide 3 and the 
electrically conductive patterns of the terminal platinum 2. 

[0061] A connector 8 arranged on the terminal platinum 2, 
preferably in the farthest area in respect of the support body 
1, provides the electrical connection of the terminal plati 
num 2 to an exterior processing unit. 

[0062] The terminal platinum 2 has a penetration 12 to 
attach the detection coil 5, Whose siZe is thus calculated that 
the detection coil 5 to be inserted here cannot fall through it 
but should enter the terminal platinum to the desired theo 
retical depth. 

[0063] Preferably here the penetration 12 is not rectangu 
lar as the corresponding longitudinal section of the detection 
coil 5 but has at its corners indentation shaped Widenings 
thus that to avoid forming cracks in the platinum because of 
the sharp rim corners and to alloW the detection coil 5 being 
pressed inside betWeen the ?anks betWeen the notches With 
a relatively great force since these areas are employed as 
elastic attachment lugs. In particular the detection coil 5 can 
be attached in betWeen but by compression. 

[0064] FIG. 3 shoWs in detail, in an enlarged longitudinal 
section through the symmetry axis of the detection coil 5, 
hoW on the one hand the coil extends on both sides of the 
terminal platinum 2 and hoW the Villary tape 4, freely 
console overhanging from the attaching point on the Wave 
guide 3, is extending, Without coming into contact With the 
detection coil 5, through its ori?ce 5a, protruding on the 
opposite side. FIG. 3 shoWs too the attachment of the Wave 
guide 3 by means of the terminal pole 6, a component part 
of the terminal platinum 2, on this terminal platinum, and 
thereby the coupling of the Wave guide 3 to the other 
components on the platinum 2 and to the inverse current 
conductor 27 arranged betWeen the extension 9 and the rear 
non-equipped side of the platinum 2. 

[0065] FIG. 3 likeWise shoWs that on one side, the left one 
in FIG. 3, the detection coil does not protrude over the Width 
of the support body 1, unlike the situation in the right side, 
the equipped side of the terminal platinum 2, because of the 
greater diameter of this detection coil in respect of the 
support body 1. 

[0066] FIG. 4a further shoWs a protective pro?le 20 in 
tWo versions, as a rule realiZed as a pro?le extruded for 
example from aluminum or as a pro?le extruded from a 
suitable plastic material. Inside such a protective pro?le 
there can be inserted the sensitive element as shoWn in FIG. 
5a. 

[0067] Usually, the protective pro?le 20 is symmetrically 
conceived in respect of its longitudinal median plane 23 
Which is extending in the pro?le direction and sits perpen 
dicularly on the greater spread of the transverse section. 

[0068] In FIG. 4a, the tWo halves of the pro?le are 
represented in different versions: 
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[0069] Their common feature is the very ?attened trans 
verse section in the shape of an elongated rectangle With 
rounded narroW sides of the protective pro?le 20. Here, of 
the tWo longer parallel longitudinal Walls, one can be 
extended on both sides over the ends from the narroWer sides 
and form here extensions 15 to be used for screWing, 
gripping or other types of attachment to a constructive 
element, for example for inserting into a slot too. 

[0070] Especially When there are no extensions 15, as 
shoWn in FIG. 4a in the right half of the draWing or in FIG. 
4b, c, such a ?attened protective pro?le provides the possi 
bility to positioning the position magnet 28 in any angular 
position on one of the three areas of the circumference of the 
protective pro?le narroW side, close to the Wave guide 3 
there inserted, Which makes possible a very ?exible appli 
cation of the sensor in the respective employing situation. 

[0071] The exterior surfaces 18a, b are—not considering 
if necessary these prominent extensions and the passings 
toWards the remaining contour —smooth, to prevent other 
objects being hooked. 

[0072] The interior opening 19 can be a continuous open 
ing, as shoWn in the right half of the draWing, With an 
interior circumference 21 in the shape of an incompletely 
closed circle at the end from the narroWer side of this 
opening. This interior circumference 21 is thus dimensioned 
that inside it can be inserted the support body 1 of a sensitive 
element 22, as shoWn in FIG. 5. 

[0073] The loop, representing the connection of the inte 
rior circumference 21 to the remaining opening 19, is Wide 
enough and thus arranged that the terminal platinum 2, 
unilaterally going aWay from the transverse section of the 
support body 1, together With the components With Which it 
is equipped enters it and thus can enter the central opening 
19, and if necessary is supported by shape With its free end 
into the corresponding groove 25, in particular eccentric, 
from the opposite end of the opening 19, as best seen in the 
left half of FIG. 5b. Here, the terminal platinum 2 enters this 
groove 25 not only joined by shape, but is likeWise 
dampedly attached to it, for example by gluing by means of 
a mechanical vibrations damping glue 35. 

[0074] In the left side of the draWing from FIG. 4a there 
is represented an embodiment Where the analog interior 
circumference 21‘ is a closed interior circumference, there 
fore this holloW is separated With the opening 19 by a rib. In 
the rib 24, on its exterior side, therefore toWards the opening 
19, there can be machined a groove 25 in order to support 
the free end of a terminal platinum 2 of a sensitive element 
22 Whose support body 1 is in the opposite interior circum 
ference 21. 

[0075] Since the terminal platinum 2 is attached to the 
support body and is extending not centrally but shifted in 
respect of the centre, this groove 25 can be likeWise eccen 
trically machined in the rib 24. 

[0076] Further, FIGS. 4b and 4c shoW another embodi 
ments of the protective pro?le: 

[0077] Acommon feature of both solutions from FIGS. 4b 
and 4c is that in transverse section these have a smooth 
exterior contour Without rims, Without the extensions 15 
according to FIG. 4a. HoWever, in order to attach this 
protective pro?le 21‘ to the contiguous constructive ele 
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ments, in the interior the interior circumference 21‘ is 
separated With the opening 19 by a Widened rib to form a 
stiffening Wall 31 Whose thickness is great enough to bore in 
it spaced passing ori?ces 32 from one of the exterior 
surfaces toWards the opposed exterior surface of the protec 
tive pro?le 20‘, as shoWn in FIG. 4b, Without the necessity 
that these passing ori?ces 32 should have in the interior a 
connection toWards the interior circumference 21‘ or 
toWards the opening 19. 

[0078] While in FIG. 4b in both terminal areas of the 
protective pro?le 20‘ there is an interior circumference 21‘, 
the embodiment according to FIG. 4c has but one interior 
circumference 21‘ and beside it an opening 19. In both cases 
one of the ribs 24 betWeen the opening 19 and the interior 
circumference 21‘ is formed as a Widened stif?ng Wall 31 
equipped With passing ori?ces, thereby the protective pro?le 
20‘ according to FIG. 4b having likeWise an asymmetrical 
shape. 

[0079] Furthermore, out of the above mentioned reasons, 
the grooves 25 from the opening 19 are likeWise eccentri 
cally arranged in respect of the transverse median of the 
opening 19. 

[0080] If the protective pro?le 20 is symmetrically con 
ceived, With a closed interior circumference 21‘, as shoWn in 
the left half of the draWing, such an insertion can obviously 
be effected but by having the rib 24 previously removed 
from the terminal area of the front side of the protective 
pro?le 20 over a length necessary to insert the terminal 
platinum 2. 

[0081] This removal is usually mechanically effected, for 
example by milling, and must be likeWise effected over such 
an axial length that supplementary in respect of inserting the 
platinum, in the open front end of the protective pro?le 
should be inserted a terminal lid 16 too, Which seats With the 
closing plate 16a in the exterior on the front surface of the 
protective pro?le 20 While the plugging element 16b enters 
the opening of the protective pro?le 20 and is tight in respect 
of the interior circumference of the protective pro?le 20, 
preferably by means of a conventional O-ring joint 36. 

[0082] To this end, the plugging element 16b must have a 
smooth exterior circumference While the protective pro?le 
20, in its longitudinal area, a suitable smooth interior cir 
cumference. 

[0083] To this end, as shoWn in FIG. 6, the interior 
contour of the protective pro?le 20 is milled at least over the 
longitudinal area of the plugging element 16b to obtain thus 
a rectangularly shaped smooth contour 29 With its narroW 
parts rounded off in the shape of a hemicycle Without 
shoulders, in that the rib 24 and the prominent corners 
betWeen the opening 19 and the interior circumference 21 
are likeWise milled, as Well as the ribs 17 prominent from the 
longitudinal sides toWards the interior, employed to stiffen 
the pro?le and seat the terminal platinum 2. 

[0084] List of References 

[0085] 1 support body 

[0086] 2 terminal platinum 

[0087] 2a inferior side 

[0088] 2b narroW side 
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[0089] 3 Wave-guide 

[0090] 4 villary tape 

[0091] 5 detection coil 

[0092] 5a ori?ce 

[0093] 6 terminal pole 

[0094] 7 front lid 

[0095] 8 connector 

[0096] 9. 9‘ extension 

[0097] 10 measuring direction 

[0098] 11 recess 

[0099] 12 penetration 

[0100] 13 damper 

[0101] 14 glue 

[0102] 15 extension 

[0103] 16 terminal lid 

[0104] 16a closing plate 

[0105] 16b plugging element 

[0106] 17 rib 

[0107] 18a, b exterior surface 

[0108] 19 opening 

[0109] 20 protective pro?le 

[0110] 21, 21‘ interior circumference 

[0111] 22 sensitive element 

[0112] 23 longitudinal median plane 

[0113] 24 rib 

[0114] 25 groove 

[0115] 26 cellular hose 

[0116] 27 inverse current conductor 

[0117] 28 position magnet 

[0118] 29 smooth contour 

[0119] 31 stiffening Wall 

[0120] 32 passing ori?ces 

[0121] 33 supporting element 

[0122] 34 slot 

[0123] 35 damping glue 

[0124] 36 O-ring joint 

1. Magnetostrictive displacement sensor having a sensi 
tive element, said displacement sensor comprising: 

a support body extending in a measuring direction 

a Wave guide extending in the interior of said support 
body; 

a protective pro?le to include said sensitive element, the 
protective pro?le having at least an interior circumfer 
ence in Which the support body of the sensitive element 
can be inserted into by shape joining, Wherein a termi 
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nal platinum attached to the support body and Which 
supports at least a detector and a joining betWeen the 
rear end of the Wave guide and an electrically conduc 
tive patterns of the terminal platinum is arranged in the 
interior opening of the protective pro?le. 

2. A displacement sensor according to claim 1, Wherein 
said interior circumference is a closed interior circumference 
While said interior opening is separated With said interior 
circumference by a rib or by a stiffening Wall respectively. 

3. A displacement sensor according to claim 1 Wherein 
said protective pro?le has a shape as ?attened as possible 
With exterior surfaces parallel each other While in a trans 
verse section the ratio betWeen length and Width is at least 
2 to. 

4. A displacement sensor according to to claim 1 Wherein 
said interior opening has at least one interiorly orientated rib 
for propping said terminal platinum. 

5. A displacement sensor according claim 1 Wherein said 
protective pro?le is a cut off segment of an extruded pro?le 
and if necessary is interiorly milled in a terminal area to 
include at least one terminal lid of said protective pro?le. 

6. A displacement sensor according claim 5 Wherein said 
terminal lids have a continuous exterior circumference, and 
as a tightening element in respect of said interior circum 
ference of said protective pro?le there is employed an 
O-ring joint inserted into a groove running all around the 
exterior of circumference. 

7. A displacement sensor according to claim 1 Wherein 
said protective pro?le has in a stiffening Wall spaced passing 
ori?ces, in the measuring direction, that is, the longitudinal 
direction, Which in a transverse section plane of said pro 
tective pro?le is extending in a spreading direction of the 
stiffening Wall, as they are not connected to said interior 
opening and said interior circumference of said protective 
pro?le. 

8. A displacement sensor according to claim 1 Wherein 
betWeen an exterior circumference of said support body and 
said interior circumference of the said protective pro?le 
there is arranged at least one, supporting element, spaced in 
the measuring direction. 

9. A displacement sensor according to claim 1 Wherein 
said interior opening has a groove at least on a narroW side 
opposed in respect of said at least one interior circumference 
for inserting a longitudinal rim, opposed in respect of said at 
least one interior circumference of said terminal platinum 
joined to said support body. 

10. A displacement sensor according to claim 1 Wherein 
said protective pro?le having an exterior surface With at 
least one Wide area has at least one extension protruding 
over the remaining protective pro?le. 

11. A displacement sensor according to claim 10 Wherein 
said protective pro?le is symmetrically formed in respect of 
a longitudinal median plane of said exterior surface. 

12. A displacement sensor according to claim 1 Wherein 
said protective pro?le has tWo interior circumferences each 
other in a mutual opposed relationship to include said 
support body of said sensitive elements. 

13. A magnetostrictive sensitive element, said element 
comprising: 

a support body extending in a measuring direction and 
having a front and a rear end; 

a Wave guide extending in the interior of said support 
body; 
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a terminal platinum attached to the support body, Which 
supports at least one detector, a terminal pole and an 
electric connection unit Wherein the rear end of the 
support body is unilaterally recessed in a lateral vieW, 
While to a remnant extension there is attached the 
terminal platinum in the recess. 

14. An element according to claim 13 Wherein as to its 
terminal section, said recess extends over less than 
180°While said extension surrounds an inferior side as Well 
as a narroW side of said terminal platinum. 

15. An element according to claim 13 Wherein said 
Wave-guide supports a transversely spaced Villary tape, 
extending in parallel to said terminal platinum. 

16. An element according to claim 13 Wherein said 
electric connection unit is a connector. 

17. An element according to claim 13 Wherein cutting 
rims forming said remnant extension and extend in parallel 
to said measuring direction and thereby in the longitudinal 
direction of said support body. 

18. An element according to claim 13 Wherein said 
terminal platinum is tightly joined to said remnant exten 
sion. 

19. An element according to claim 1 Wherein said terminal 
platinum is arranged in parallel to said measuring direction. 

20. An element according to claim 13 Wherein said 
terminal platinum is arranged vertically to said measuring 
direction. 

21. An element according to claim 13 Wherein said 
terminal platinum extends along said support body farther 
than the end of said recess in the opposed end direction of 
said support body. 

22. An element according to claim 21, Wherein said in 
support body, from the end of said recess, there is arranged 
a slot corresponding in thickness to said terminal platinum, 
extending in said measuring direction, said terminal plati 
num enters and is there attached. 

23. An element according to claim 13 Wherein said 
detection coil surrounding said Wave-guide or a Villary tape 
is arranged into a penetration of the said terminal platinum 
and extends on both sides of the plane of said terminal 
platinum. 

24. An element according to claim 13 Wherein said 
terminal platinum is at the exterior circumference of said 
support body With one of its longitudinal rims extending in 
said measuring direction. 

25. An element according to claim 13 Wherein said 
detector is arranged into a penetration of said terminal 
platinum thus that it either should not protrude over the 
transverse Width selection of said support body or it should 
not be on either of those tWo sides more to the interior in 
respect of the exterior circumference of said support body. 

26. An element according to claim 13 Wherein at least said 
front end of said support body, opposed in respect of said 
terminal platinum, is opened. 

27. An element according to claim 13 Wherein said 
terminal platinum is equipped With components on the 
opposite side in respect of said remnant extension, excepting 
penetration of said terminal plate for said detector and the 
contacts for gluing the components. 

28. An element according to claim 13 Wherein Villary tape 
(4) extends in parallel to the plane of said terminal platinum. 

29. An element according to claim 13 Wherein glue ?lls 
the entire space betWeen said remnant extension and said 
terminal platinum. 
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30. An element according to to claim 13 Wherein said 
detector is arranged With its longitudinal central axis in 
parallel to the plane of said terminal platinum. 

31. A method for mounting a magnetostrictive sensitive 
element, said method comprising the folloWing steps: 

positioning a Wave guide having an end into an interior of 
a support body extending in a measuring direction; 

attaching Villary tape at the end of the Wave guide 
prominent in recess 

inserting a detection coil having an ori?ce into the Villary 
tape from its free end; and 

attaching a terminal platinum to an extension. 

32. A ethod according to claim 31, Wherein on insertion, 
the detection coil is already tightly attached to or into the 
terminal platinum respectively. 

33. A method according to claim 31 Wherein upon insert 
ing the detection coil on the Villary tape, the terminal 
platinum is already equipped inclusively With a terminal 
pole and 

afterWards, the terminal pole existing on the terminal 
platinum, after insertion being under the Wave-guide, is 
joined to the Wave guide. 

34. A method according to claim 31 Wherein the Wave 
guide is positioned inside the tube in the ?rstly there is 
inserted into the tube and let free an elastic cellular hose, in 
a longitudinal direction When stretched, for splicing in the 
interior circumference of the tube and 

further the Wave-guide is inserted or pulled into a central 
holloW of the cellular hose. 

35. A method according to claim 34 Wherein a diameter of 
the cellular hose is thus dimensioned that after positioning 
inside the tube there should remain a central holloW greater 
than the transverse section of the Wave guide. 

36. A method according to claim 31 Wherein an opposed 
end in respect of the terminal platinum, the cellular hose is 
pressed upon the Wave-guide as damper. 

37. A method according to claim 31 Wherein in tube or in 
the support body respectively, together With the cellular hose 
there is pulled the inverse current conductor betWeen the 
hose and the support body. 

38. A displacement sensor according to claim 1 Wherein 
said protective pro?le has a shape as ?attened as possible 
With exterior surfaces parallel each other While in a trans 
verse section the ratio betWeen length and Width is at least 
at least 3 to 1. 

39. A displacement sensor according to claim 1 Wherein 
said protective pro?le has a shape as ?attened as possible 
With exterior surfaces parallel each other While in a trans 
verse section the ratio betWeen length and Width is at least 
5 to 1. 

40. Adisplacement sensor according claim 1 Wherein said 
protective pro?le is a cut off segment of an extruded pro?le 
and if necessary is interiorly milled in the terminal area to 
include at least one terminal lid of the protective pro?le. 

41. Adisplacement sensor according claim 1 Wherein said 
protective pro?le is a cut off segment of an extruded pro?le 
and if necessary is interiorly milled in a terminal area to 
include the terminal platinum of the element and at least one 
terminal lid of said protective pro?le. 
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42. A displacement sensor according to claim 5 Wherein 
said terminal lids have a continuous exterior circumference 
and are clamped or pressed on said protective pro?le. 

43. A displacement sensor according to claim 8 Wherein 
said at least one supporting element is an O-ring joint. 

44. A displacement sensor according to claim 8 Wherein 
said at least one supporting element is a supporting hose 
made of plastic material. 

45. A displacement sensor according to claim 8 Wherein 
said at least one supporting element is made of fabric. 

46. A displacement sensor according to claim 8 Wherein 
said at least one supporting element is made of glued 
singular surfaces. 

47. An element according to claim 13 Wherein as to its 
terminal section, said recess extends over less than 130° 
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While said extension surrounds an inferior side as Well as a 
narroW side of said terminal platinum. 

48. An element according to claim 13 Wherein both ends 
of said support body are open. 

49. An element according to claim 13 Wherein glue covers 
at least partially the exterior rims of said extension at its rear 
side. 

50. A method according to claim 33 Wherein the terminal 
pole is joined by tinning to the Wave guide. 

51. A method according to claim 34 Wherein the Wave 
guide is inserted or pulled by means of an auxiliary core into 
a central holloW of the cellular hose. 


