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(57) Abrege(suite)/Abstract(continued):

generating a magnetic field running at least also perpendicular to the longitudinal axis of the measuring tube (1), at least two
measuring electrodes (3, 4) which tap off the measurement voltage induced in the electrically conductive medium and preferably an
evaluation unit, wherein the measuring electrodes (3, 4) have measuring contacts (5, 6) which are accessible on the outside of the
measuring tube (1), wherein the measuring tube (1) forms a first functional unit with the measuring electrodes (3, 4), and mating
contacts corresponding to the measuring contacts (5, 6) of the measuring electrodes (3, 4), the magnetic field generating device
and the evaluation unit, If such an evaluation unit is present, form a second functional unit, and wherein the mating contacts (5, 6),
the magnetic field generating device and the evaluation unit, If such an evaluation unit iIs present, are provided In a measuring
system housing. According to the invention, the measuring contacts (5, 6) of the measuring electrodes (3, 4) are desighed and
provided on the measuring tube (1) In such a manner that the measuring contacts can be brought into electrically conductive

contact with the mating contacts by means of a movement which runs substantially perpendicular to the direction of the magnetic
fleld and Is substantially only translational.
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ABSTRACT

The invention describes and presents a measuring tube (1) for magnetoinductive flowme-
ter systems, wherein the flowmeter systems have the measuring tube (1) for the tlow of
an clectrically conductive medium and a magnetic field generating device for generating
a magnetic field running at least also perpendicular to the longitudinal axis of the measur-
ing tube (1), at least two measuring electrodes (3, 4) which tap off the measurement volt-
age induced in the electrically conductive medium and preferably an evaluation unit,
wherein the measuring electrodes (3, 4) have measuring contacts (5, 6) which are acces-
sible on the outside of the measuring tube (1), wherein the measuring tube (1) torms a
first functional unit with the measuring electrodes (3, 4), and mating contacts correspond-
ing to the measuring contacts (5, 6) of the measuring electrodes (3, 4), the magnetic field
generating device and the evaluation unit, if such an evaluation unit 1s present, form a
second functional unit, and wherein the mating contacts (35, 6), the magnetic field generat-
ing device and the evaluation unit, if such an evaluation unit 1s present, are provided in a
measuring system housing. According to the invention, the measuring contacts (5, 6) ot
the measuring electrodes (3, 4) are designed and provided on the measuring tube (1) In
such a manner that the measuring contacts can be brought into electrically conductive
contact with the mating contacts by means of a movement which runs substantially per-

pendicular to the direction of the magnetic field and is substantially only translational.
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Measuring Tube for Magneto-inductive Flow-measuring Systems

The invention relates to a measuring tube for a magneto-inductive flow-measuring sys-
tem, wherein the flow-measuring system has the mcasuring tube for the flow of an elec-
trically conductive medium and a magnetic field generator for generating a, preferably
alternating, magnetic field running at least also perpendicular to the longitudinal axis of
the measuring tube, at least two measuring electrodes tapping the measuring voltage 1n-
duced in the electrically conductive medium, preferably in contact with the medium and
preferably an evaluation unit, wherein the measuring electrodes have accessible measur-
ing contacts on the outside of the measuring tube and the measuring tube with the meas-
uring electrodes forming a first functional unit and counter contacts corresponding to the
measuring contacts of the measuring electrodes, the magnetic field generator and the
evaluation unit (insofar such is present) forming a second functional unit and wherein the
counter contacts, the magnetic field generator and the evaluation unit (insofar such 1s pre-

sent) are provided in a measuring system housing.

Magneto-inductive flow-measuring systems have been known extensively for decades 1n
the prior art. Refcrence is made, as an example, to the citation “Technische Durch-
flussmessung™ from Dr.-Ing. K.W. Bonfig, 3" Idition, Vulkan-Verlag Essen, 2002, pag-
cs 123 to 167 and to the citation “Grundlagen Magnetisch-Induktive Durchflussmessung”™

from Dipl.-Ing. Friedrich Hoffmann, 3" Rdition, 2003, publication of the company
KROHNE Messtechnik GmbH & Co. KG.

The principle of a magncto-inductive flow-measuring system for flow measurement of a

flowing medium goes back to Faraday, who, in 1832, suggested using the principle of
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electromagnetic induction in the measurement of tlow rates of an clectrically conductive

medium.

According to Faraday’s law of induction an clectrical field intensity develops perpendicu-
lar to the direction of flow of the medium in a flowing, electrically conductive medium
interfused by a magnetic field and perpendicular to the magnetic field. Faraday’s law of
induction is utilized in magneto-inductive flow-measuring systems in that a temporally-
alternating magnetic field is usually generated during measurement by means of a mag-
nctic field generator, which usually has at least one magnetic field coil and the magnetic
field at least partially interfuses the electrically conductive medium flowing through the
measuring tube. Thereby, the generated magnetic field has at least one component per-
pendicular to the longitudinal axis of the measuring tube or perpendicular to the direction

of tlow ot the medium.

[f it is stated above, that the at least one magnctic field generator “for generating a mag-
netic field running at least also perpendicular to the longitudinal axis of the measuring
tube” belongs to the magneto-inductive flow-mcasuring system, then it should be indicat-

ed here that the magnetic field is namely preferable perpendicular to the longitudinal axis
of the measuring tube or perpendicular to the direction of flow of the medium, but 1t 1s
sufficient that one component of the magnetic field runs perpendicular to the longitudinal

axis of the measuring tube or perpendicular to the direction of flow of the medium.

In the introduction, it is also stated that thc magnetic field generator is intended for gen-
crating a, preferably alternating, magnetic field. This expresses that it 1s not important for
the teaching of the invention — in respect to its origin, to its objects and to meeting these

objects — that it is an alternating magnetic field, even when magneto-inductive [low-
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measuring systems predominately have magnetic field generators that generate an alter-

nating magnetic field.

It is also mentioned in the introduction that at least two measuring electrodes, preferably
in contact with the medium, tapping the measuring voltage induced in the electrically
conductive medium belong to the magneto-inductive flow-measuring systems of the type
being discussed here. Preferably, the virtual connection line of the two measuring elec-
trodes runs at least essentially perpendicular to the direction of thc measuring tube per-
pendicular to the longitudinal axis of the magnetic field interfusing the measuring tube. In
particular, the measuring electrodes can be provided in such a manner that their virtual
connection line actually — more or less — runs perpendicular to the longitudinal axis of the

magnetic field interfusing the measuring tube.

Finally, it is described in the introduction that the measuring electrodes are such that they
can be in contact with the medium. Effectively, of course, the electrical field intensity
generated by induction in flowing, electrically conductive medium can be tapped by
measuring electrodes that are 1n direct, 1.e. galvanic', contact to the medium as a measur-

ing voltagc. However, there are magneto-inductive flow-measuring systems, in which the

measuring voltage is not tapped by measuring clectrodes that have direct, i.e. galvanic,

contact to the medium, but rather the measuring voltage is capacitively determined.

Two different designs of magneto-inductive flow-measuring systems are possible, name-
ly a first design, in which both functional units, i.e. thc measuring tube on the one hand
and the magnetic ficld generator on the other hand, are separate components that result 1n
a functional magneto-inductive flow-measuring system when first brought together and a

second design, in which the two functional units, i.e. the measuring tube and the magnetic
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field generator are already brought together in-factory, i.e. components made functional

in-factory to result in an already functional magneto-inductive flow-measuring system

from the factory.

In the following, only the first design of a magneto-inductive flow-measuring system 1s
described, i.e. the design in which the measuring tube, on the one hand, and the magnetic
field generator, on the other hand, are initially separate components that result in a func-
tional magneto-inductive flow-measuring system when they are brought into function
with one another. What is described in the following, however, is easily applicable for the
second design of magneto-inductive flow-measuring systems, in which both tunctional
units, the measuring tube and the magnctic field generator, are already brought into func-
tion with one another in-factory, i.e. components of an already functional magneto-

inductive flow-measuring system from the factory.

As an example, reference is made to known magneto-inductive flowmcters from the prior
art in DE 692 32 633 C2, DE 199 07 864 Al, DE 100 64 738 B4, DE 102 43 748 Al, Dk
10 2008 005 258 A1 and DE 10 2011 112 703 A1 as well as EP 0 704 682 Al and EP 0

834 057 Al.

Normally, a magnectic field coil belongs to the magnetic field generator in magneto-
inductive flow-measuring systems of the type being discussed hcre. As a rule, this mag-
netic ficld coil has a coil core and two pole shoes are adjacent to the coil core on both
sides. The coil core and the pole shoes usually consist of magnetic, conductive material,
i.e. of material having a large permeability, and the pole shoes extend beyond the measur-
ing tube on both sides. Thus, the coil core, the poles shoes adjacent to both sides of the

coil core and the air gap formed between the pole shocs, in which the measuring tube 1s
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located — in the functional state —, belong to the magnetic circuit, which is important and

necessary for the functioning of the magncto-inductive flow-measuring system being dis-

cussed here.

As described in detail, the longitudinal axis of the measuring tube, the direction of the
magnetic field and the virtual connection line of the two measuring electrodes form a
right-angled tripod. If the longitudinal axis is the X-axis, the direction of the magnetic
field the Y-axis, then the virtual connection line of the two measuring electrodes 1s the Z-
axis of the right-angled tripod; the virtual connection line of the two measuring electrodes
thus runs perpendicular to the longitudinal axis of the measuring tube as well as perpen-

dicular to the direction of the magnetic ficld.

A problem results from that, which is described above, in that one mcasuring electrode
with its measuring contact (and corresponding counter contact) is located on one side of
the measuring tube and the other measuring electrode with its measuring contact (and
corresponding counter contact) is located on the other side of the measuring tube. This

has constructional as well as connectivity-related disadvantages and the elimination of

these disadvantages is the objcct of this invention.

The measuring tube according to the invention in which the above derived and described
object is met is initially and essentially characterized in that the measuring contacts of the
measuring electrodes are provided on the measuring tube in such a manner and the coun-
ter contacts corresponding to the measuring contacts of the measuring electrodes arc ar-
ranged in the measuring systcm in such a manner that the measuring contacts can be
brought into electrical contact with the counter contacts by means of an essentially trans-

lational movement essentially perpendicular to the direction of the magnetic field. This
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teaching according to the invention is advantageous for the first design described above
of the magneto-inductive flow-measuring system, in which the measuring tube, on the
one hand, and the magnctic field generator, on the other hand, are initially separate com-
ponents that first result in a functional magneto-inductive flow-measuring system when
they are brought into function with one another as well as advantageous for the second
design, in which the measuring tube, on the one hand, and the magnetic tield generator,
on the other hand, are components of an alrcady functional magneto-inductive flow-
measuring system from the factory. In both cases, it is implemented, in particular, that
each of the two measuring contacts of the measuring tube, which have to be initially pro-
vided for function, on the one hand, on one side of the measuring tube and, on the other
hand, on the other side of the measuring tube, are easily reachable from onc side by the
corresponding counter contact or can be brought into electro-conductive contact with the

corresponding counter contact.

In detail, there are various possibilities for designing and further developing the described

first teaching ot the invention.

A first preferred design of the measuring tube according to the invention is characterized
in that the measuring contacts of the measuring electrodes are designed and provided on
the measuring tube in such a manner that they can be brought into electrical contact with
the counter contacts by means of an essentially translational movement essentially pcr-
pendicular to the direction of the magnetic field. This design is intended for a second
functional unit of magneto-inductive [low-measuring systems of the type being discussed
here, in which the counter contact assigned to the above-described measuring contact 1s
extended until it comes into contact with the corresponding measuring contact. Thus, 1n

this design, the counter contact, the second functional unit, which has to come Into elec-
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tro-conductive contact with the measuring contact, which is provided on the side of the
measuring tube facing away from the magnetic coil, either has to practically reach over or

under the entire diameter of the measuring tube.

Another preterred design of the measuring tube according to the invention is character-
1zed 1n that the measuring contact of the measuring electrode provided on the side of the
measuring tube 1s extended at least on one side, in the peripheral direction of the measur-
ing tubc. This design requires a second functional unit of magneto-inductive tlow-
measuring systems of the type being discussed here, in that the counter contact assigned
to the above-described measuring contact 1s extended until is comes into contact with the
corresponding measuring contact. In this design, the measuring contact is, thus, designed
as a circular arc. Thereby, the circular arc-shaped measuring contact can encompass
somewhat less than 180°, namely so much less that is does not come into contact with the

measuring contact of the other measuring electrode.

What was described above for the measuring contact of the measuring electrode provided
on the side of the measuring tube facing away from the magnetic coil, naturally also re-

lates only to the measuring contact of the measuring electrode provided outside of the
measuring tube. Within the measuring tube, the measuring electrode, whose outer meas-
uring contact 1s designed 1n a particular manner, as is the other measuring electrode, is

designed according to the extensive prior art.

In magneto-inductive tlow-measuring systems, thc mcasuring tube often has at least one
circular ground electrode. If such a ground clectrode is provided, the teaching of the in-
vention can also be implemented in that the ground electrode forms one of the two meas-

uring electrodes and 1s designed in such a manner as 1s described above in detail.
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In a magneto-inductive flow-measuring system, for which the measuring tubes according
to the invention are intended, each of the two counter contacts can be assigned a test con-
tact in the second functional unit. Thereby, both test contacts, on the one hand, and both
measuring contacts of the measuring tube, on the other hand, are designed and arranged
in such a manner that the test contacts have elcctro-conductive contact to the assigned
counter contacts when and only when the counter contact also has electro-conductive
contact to the assigned measuring contacts. For this design of magneto-indcutive flow-
measuring systems, the measuring tube is designed in such a manner that each ot the
measuring contacts has a test counter contact galvanically connected to it. This can be
implemented in a simplc manner in that each of the two test counter contacts and the as-

signed measuring contact are integrally formed.

It is not unusual that magneto-inductive flow-measuring systems of the type being dis-
cussed here are required for measuring tubes with differing flow cross-sections, 1.¢. hav-
ing differing inner diameters. Having to use different magneto-inductive flow-measuring
systems for this is not desired for the implemented use or by the user. Thus, a further
teaching of the invention, which is of particular importance in conjunction with the
above-described teaching of the invention, but also disassociated therefrom, is based on
measuring tubes having differing flow cross-sections, i.e. differing inner diameters being

readily insertable or being able to be inserted.

Measuring tubes with differing flow cross-sections, i.e. with differing inner diameters,
can be easily uscd when the differing measuring tubes each have the same outer diameter
and the same measuring contacts, i.e. only in respect to the flow cross-sections, which

means only the inner diameters are different.
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The above-described implementation of casily insertable measuring tubes with differing
flow cross-sections, i.e. with differing inner diameters, can be a problem in terms of
manufacture. Consequently, another implementation of casily insertable measuring tubes
having differing flow cross-sections, i.e with differing inner diameters is characterized 1n
that the differing insertable or inserted measuring tubes each have thc same or corre-
sponding measuring contacts. Thus, it is sufficient when the measuring tubes are the
same, or at least functionally the same, regardless of the flow cross-section, 1.¢. regardlcss
of the inner diameter, at the point where thcir measuring contacts are brought into elec-
tro-conductive contact with the corresponding counter contacts in the second functional

unit of the magneto-inductive flow-measuring system of the type being discussed here.

If measuring tubes with differing flow cross-sections arc used, i.e. with differing inner
diameters, the user can take this into consideration. He can enter the flow cross-section,
i.c. the inner diameter of the insertable or inserted measuring tube, into the evaluation
unit, which can be a part of a magneto-inductive flow-measuring system according to the
invention, but can also be implemented separate from a magneto-inductive tlow-

measuring system according to the invention. However, a particularly preferred design of

a measuring tube is characterized in that it is provided with an inncr diameter revealing
member. Of course, this design only makes sense when an inner diameter query member
is assigned to the inner diameter revealing member of the measuring tube in the measur-
ing system housing in the second functional unit of the magneto-inductive tlow-
measuring system of the type being discussed here. In this preferred design, thus, the ef-
fective flow cross-section, i.e. the effective inner diameter is automatically taken into

consideration for flow measurement with the insertion of the correspondingly equipped

measuring tube.
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As described, there are various possibilities for designing and further developing the
magneto-inductive flow-measuring system according to the invention. Reference 1s made
to patent claims 1 and 8, to the patent claims subordinate to these patent claims and to the

following description of embodiments in conjunction with the drawing. The drawing

Shows

Fig. 1 relatively schematic, basic construction of a magneto-inductive tlow-
measuring system,

Fig. 2 very schematic representation for describing one teaching essential for the
invention,

Fig. 3 similar to Fig. 2, a very schematic representation for describing a further
tcaching essential for the invention,

I'ig. 4 very schematic, possible embodiment of a magneto-inductive flow-
measuring system with an inserted measuring tube and

Fig. 3 in turn, another embodiment of a magneto-inductive flow-measuring Sys-

tem, in which a measuring tube according to the invention has not yet been

inserted.

Initially and essentially, a measuring tube 1 for the flow of an electrically conductive me-
dium and a magnetic field generator 2 for generating a, preferably alternating, magnetic

field running at least also perpendicular to the longitudinal axis of the measuring tube |
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and two measuring electrodes 3, 4 preferably in contact with the medium, tapping meas-
uring voltage induced in the electro-conductive medium belong to the magneto-inductive
flow-measuring system only schematically shown in Fig. 1, 4 and 5, wherein the measur-
ing electrodes 3, 4 have measuring contacts 5, 6 accessible on the outside of the measur-

ing tube 1.

An evaluation unit and a measuring system housing are basically also part of thc magne-
to-inductive flow-measuring system according to the invention. The (not shown) evalua-
tion unit can be a part of a magneto-inductive (low-measuring system, the evaluation unit

can, however, also be implemented as a separate component.

The measuring tube 1 according to the invention with the measuring electrodes 3, 4 and
the measuring contacts 5 and 6 forms a first functional unit and counter contacts 7, 8 cor-
responding to the measuring contacts 5, 6 of the measuring clectrodes 3, 4, the magnetic
field generator 2 and the evaluation unit (insofar as such is present) form a second func-

tional unit. The counter contacts 7, 8, the magnetic field generator 2 and the evaluation

unit (insofar as such is present) are provided in the (not shown) measuring system hous-

Ing.

In the magneto-inductive flow-measuring system schematically shown in Fig. I, a mag-
netic field coil 9, which has a coil core not shown in detail, belongs to the magnetic tield
ocnerator 2. Pole shoes 10, 11 are adjacent to the (not shown) coil core on both sides. The
(not shown) coil core and the pole shoes 10, 11 usually consist of magnetic, conductive

material and. as indicated in Fig. 1, the pole shoes 10, 11 extend beyond the measuring

tube 1 on both sides.
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As described further above, two different embodiments are possiblc for the magneto-
inductive flow-measuring system, namely a first embodiment in which the two above-
described functional units are separate components, which result in a functional magncto-
inductive flow-measuring system first when they are brought into function with one an-
other and a second embodiment, in which both above-described functional units are al-
ready brought into function with onc another in-factory, i.e. components brought into
function with one another in-factory of an already functional magneto-inductive flowme-

ter.

First, it holds true for the shown magneto-inductive flow-measuring system that the
mcasuring contacts 5, 6 of the measuring electrodes 3, 4 are provided on the measuring

tube 1 in such a manner and the counter contacts 7, 8 corresponding to thc mcasuring
contacts 5, 6 of the measuring electrodes 3, 4 are arranged in the (not shown) measuring
system housing in such a manner that the measuring contacts 3, 6 can be brought 1nto
electrical contact with the counter contacts 7, 8 by means of an essentially translational
movement essentially perpendicular to the direction of the magnetic field. This can be

implemented in detail in various ways.

A first implementation possibility is indicated in Fig. 2 and 3. Thereby, the measuring
contact 6 of the measuring electrode 4 provided on the side of the measuring tube 1 fac-
ing away from the magnetic ficld coil 9 is extended at least on one side parallel to the di-

rection of the magnetic field and the counter contact 8 assigned to the above-described
measuring contact 6 is extended until it comes into contact with the corresponding meas-
uring contact 6. Another, not shown, implementation possibility is characterized 1n that
the measuring contact 6 of the measuring electrode 4 provided on the side of the measur-

ing tube 1 facing away from the magnetic field coil 9 is extended at least on one side 1n
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the peripheral direction of the measuring tube and the counter contact assigned to the
measuring contact described above is extended until it comes into contact with the corre-

sponding measuring contact.

The measuring tube in magneto-inductive flow-measuring systems often has at Icast one
preferably circular ground electrode. In such an embodiment, the ground electrode can

form one of the two measuring electrodes.

Fig. 3 serves to describe a teaching of the invention, which is of particular importance in
conjunction with what has been described above, but also disassociated therefrom.
Thereby, 1t 1s namely provided that each of the two counter contacts 7, 8 is assigned a test
contact 12, 13 and that the two test contacts 12, 13, on the one hand, and the two measur-
ing contacts 5, 6 of the measuring tube, on the other hand are designed and arranged 1n
such a manner that the test contacts 12, 13 have electro-conductive contact to the as-
signed counter contacts 7, 8 when and only when the counter contact 7, 8 also has elec-
tro-conductive contact to the assigned measuring contacts 5, 6. Thereby, the test contacts
12, 13 are assigned a test counter contact 14, 15 galvanically connected to the assigned
measuring contacts 5, 6. This can be implemented in a simple manner in that each of the
two test counter contacts 14, 15 and the respective assigned measuring contact 5, 6 are

integrally formed.

As described above, magneto-inductive flow-measuring systems having measuring tubes
with differing flow cross-sections, i.e. with different inner diameters are often required.
In this context, it is of particular importance to implement a magneto-inductive flow-
measuring system with measuring tubes 1 having differing flow cross-sections, i.e. ditfer-

ing inner diameters being readily insertable or being able to be inserted. A significant
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teaching of the invention is, thus, to provide a plurality of measuring tubes having differ-
ing flow cross-sections, i.e. differing inner diameters, which can be easily assembled, put
together, combined with second functional units of the magneto-inductive tlow-

measuring systems being discussed here to result in functional magneto-inductive flow-

measuring systems.

Mcasuring tubes 1 of a plurality of measuring tubes 1 having diflering flow cross-
sections, i.e. with differing inner diameters, can be easily used when the ditfering meas-
uring tubes 1 each have the same outer diameter and the same measuring contacts 5, 0,

thus, when the measuring tubes 1 only differ in respect to the flow cross-scction, i.¢. in

respect to the inncr diameter.

Another implementation of casily insertable measuring tubes 1 of a plurality of measur-
ing tubes 1 having differing flow cross-sections, i.e. with differing inner diameters, 1s
characterized in that the differing insertable or inserted measuring tubes 1 each have the
same or corresponding measuring contacts 5, 6. It is, namely, sufficient when the measur-
ing tubes 1 of a plurality of measuring tubes 1 arc thc same, or at least functionally the

same, regardless of the flow cross-section, i.c. regardless of the inner diameter, at the

point where their measuring contacts 5, 6 are brought into ¢lectro-conductive contact
with the corresponding counter contacts 7, 8 in the second functional unit ot the magncto-

inductive flow-measuring system of the type being discussed here.

In magneto-inductive flow-measuring systems, the user can take into consideration the
use of mcasuring tubes with differing flow cross-sections, i.e. with differing mnner diame-
ters, namely, he can enter the [low cross-section, 1.e. the inner diameter of the insertable

or inserted measuring tube, into the evaluation unit, which can be a part of a magneto-
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inductive flow-measuring system but can also be implemented separate from such a mag-
neto-inductive flow-measuring system. However, this is complex, and, in particular can
lead to erroneous input. Consequently, a further teaching of the invention 1t to provide
each measuring tube with an inner diameter revealing member. In this embodiment, an
inner diameter query member must be provided assigned to the inner diameter revealing
member of the measuring tube in the measuring system housing, an embodiment that 1s

not shown, but easily understandable on its own.

It is valid for the embodiment shown only schematically in Fig. 4 and 5 of the magneto-
inductive flow-measuring system that, with the help of a lid 16 (Fig. 4) that can be tilted
upward or with the help of a flap 17 that can swing forward, thc magneto-inductive flow-
measuring system can be opened in such a manner that the measuring tube 1 to be used

can be easily inserted with its measuring electrodes 3, 4 and the assigned mecasuring con-

tacts 3, 6.

Embodiments of magneto-inductive flow-measuring systems that do not have movable
parts like the lid 16 in the embodiment in Fig. 4 or the flap 17 in the embodiment in kFig.

5 are preferred over the embodiments shown in Fig. 4 and 3.
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CLAIMNS:

1. A measuring tube for a magneto-inductive flow-measuring system, comprising:

a measuring tube for a flow of an electrically conductive medium,

a magnetic field generator for generating a magnetic field running at least
pcrpendicular to the longitudinal axis of the measuring tube,

at least two measuring electrodes for tapping a measuring voltage induced 1n the
clectrically conductive medium,

wherein the measuring electrodes have measuring contacts that are accessible outside
of the measuring tube wherein the measuring tube and the measuring electrodes form a first
functional unit,

wherein counter contacts corresponding to the measuring contacts of the measuring
clectrodes, and the magnetic field generator form a second functional unit, and

whercin the counter contacts and the magnetic field generator are provided in a
measuring system housing,

wherein the measuring contacts of the measuring clectrodes are provided on the
measuring tube in such a manner that they are movable into electrical contact with the counter
contacts in an essentially translational movement in a direction essentially perpendicular to a

direction of the magnetic tield.

2. The measuring tube according to claim 1, wherein at least one of the measuring
contacts of the measuring electrode extends, at least on one side of the measuring tube,

perpendicular to a virtual line connecting the measuring electrodes.

3. The measuring tube according to claim 1, wherein at least one of the measuring
contacts of the measuring electrodes extends at least on a side of the measuring tube in a

peripheral direction of the measuring tube.
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4, The measuring tube according to claim 1, wherein the measuring tube has at least one
ring-shaped ground electrode, wherein the ground clectrode forms one of the at least two

measuring electrodes.

5. The measuring tube according to claim 1, wherein each of the measuring contacts has

a test counter contact galvanically connected to it.

6. The measuring tube according to claim 5, wherein each of the test contacts and the

assigned measuring contact are integrally formed.

7. The measuring tube according to claim 1, wherein at least the measuring tube 1s

provided with an inner diameter revealing member.

8. A plurality of measuring tubes for magneto-inductive flow-measuring systems,
comprising:

a measuring tubc for a flow of an electrically conductive medium,

a magnetic field generator for generating a magnetic field running at least
perpendicular to a longitudinal axis of the measuring tube,

at least two measuring electrodes tapping a measuring voltage induced in the
electrically conductive medium,

wherein the measuring electrodes have accessible measuring contacts on an outer side
of the measuring tube and the measuring tube with the measuring electrodes form a first
functional unit,

wherein counter contacts corresponding to the measuring contacts of the measuring
clectrodes and the magnetic field generator form a second functional unit,

wherein the counter contacts and the magnetic field generator are provided in a

measuring system housing, and

wherein the measuring tubes have differing flow cross-sections and are insertable in

the second functional unit.
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9. The plurality of measuring tubes according to claim 8, wherein the measuring tubes
having differing flow cross-sections each have the same outer diameter and the same

measuring contacts.

10. The plurality of measuring tubes according to claim 8, wherein the measuring tubes

having differing flow cross-sections each have the same or corresponding measuring contacts.
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