
EP 0 399 013 B1 Description BACKGROUND OF THE INVENTION 5   Field of the
Invention The present invention relates generally to weighing apparatus of
the electromagnetic-load-compensation type, and particularly to a shielding
method for use therewith to render its weight measurements immune to
magnetic interference. 10 Description of the Prior Art Weighing apparatus
of the electromagnetic-load-compensation type are well known. Shielding
means for protecting such apparatus from stray magnetic flux produced
internally by the permanent magnet system within is  such apparatus also
are known. For example, U.S. Patent No. 4,090,575 discloses weighing
apparatus of the foregoing type having a magnetically conductive shield for
protecting its compensation coil from such internally generated flux. Also,
U.S. Patent No. 4,545,448 discloses weighing apparatus of the same type
having its com- pensation coil enclosed by magnetically conductive parts of
the permanent magnet system itself, to eliminate stray flux which otherwise
might result from that system, and thereby preclude any adverse interaction
between 20  such flux and nearby ferromagnetic objects. German
Offenlegungsschrift DE 31 36 049 A1 discloses weighing apparatus of the
above type whose per- manent magnet system is protected from some external
magnetic influences by one or more magnetically con- ductive screen(s)
surrounding that system and one or more permanent magnet(s) selectively
placed on or be- tween said screen(s) within the apparatus housing. While
the screen(s) and associated magnet(s) there dis- 25  closed may alleviate
some external interference with internal magnetic circuits of the
apparatus, no provision is made therein to prevent weighing errors that
result from forces of magnetic attraction between an external source of
magnetic flux and the body of such apparatus. For example, a magnetic flux
source on the apparatus weighing tray causes such forces of attraction to
exist between that source and the apparatus body, including any such
magnetic screen(s), thereby causing an unintended downward pull on the tray
itself and consequent 30  weight-reading errors. Such errors caused by
external magnetic sources are neither addressed nor acknowl- edged in DE 31
36 049 A1. While priort-art apparatus such as those described above may
have sufficed for some uses, there has remained a persistent need for an
effective way to shield, not only the load-compensation coil therein, but
all parts of such apparatus from interference that could be caused by an
external source of magnetic flux. A com- 35  mon example of an external
source is a stirring magnet used with a mass to be weighed In a container
therefor on the apparatus weighing tray or pan. It has been found that, as
indicated above, the magnetic field created by an external magnetic source
such as a stirring magnet interferes adversely with theweight-measuring
func- tion of such apparatus, and thus causes significantweighing errors.
Although magnetic stirrers have been wide- ly used for some time, and the
need to eliminate such errors has been well recognized, a practical and
efficient 40  way to meet that need, without adversely affecting the
apparatus itself or its intended operation, has not been realized until the
advent of this invention. SUMMARY OF THE INVENTION 45      Accordingly, a
primary objective of this invention has been to meet the foregoing need to
eliminate meas- uring errors resulting from an externally created magnetic
field. Another objective has been to do so in a totally reliable,
practical. and economical manner. These and other objectives have been
achieved by the invention herein disclosed and claimed. This invention
finds utility as a protective shielding method devised for use with
weighing apparatus of the 50  electromagnetic-load-compensation type in
order to render its weight measurements immune to interference by magnetic
flux from a source thereof external to the apparatus. Such apparatus
includes stationary magnet means located within the apparatus and having an
air gap, a compensation coil operatively disposed for move- ment in said
gap, carrying means supporting the coil and mounted for movement relative
to the stationary mag- net means away from and back to an initial position,
and means responsive to carrying means movement away 55  from its initial
position for supplying current to the coil to return the carrying means to
said position, the carrying means being adapted to support a load to be
weighed. The protective shielding method of this invention is char-
acterized by positioning a magnetically conductive shield outside the
apparatus between the carrying means and the source of magnetic flux, in
flux-transmitting relation to said source, so as to shield the apparatus
from 2   



EP 0 399 013 B1 said flux, the shield being formed from ferromagnetic
material having sufficient permeability to provide a path of least
reluctance for transmitting said flux and thereby preventing that flux from
interfering with intended op- eration of the apparatus. This invention, and
its objects and advantages, will become more apparent in the detailed
description of 5   the illustrated embodiments thereof presented
hereinbelow. BRIEF DESCRIPTION OF THE DRAWINGS In the detailed description
of the embodiments of this invention presented below, reference is made to
the 10  accompanying drawings, wherein like reference characters denote
like elements, and wherein: Fig. 1 is an elevational view, mostly in cross
section, illustrating operative components of weighing appa- ratus of the
electromagnetic-load-compensation type as known in the prior art; Fig. 2 is
an elevational view of a protective shield as configured for use, according
to one embodiment of this Invention, with the apparatus of Fig. 1; 15
Fig. 3 is a cross-sectional elevation similar to Fig. 1 but showing the
apparatus with the shield of Fig. 2 operatively positioned thereon; Fig. 4
is a pictorial perspective view of weighing apparatus similarto that
depicted In Figs. 1 and 3, showing such apparatus with a circular weighing
pan and a conforming circular shield disposed above the pan for positioning
thereon; 20      Fig. 5 is a pictorial perspective view similarto Fig. 4
but showing such apparatus with a rectangularweighing pan and a conforming
rectangular shield disposed above the pan for positioning thereon; Fig. 6
is a cross-sectional elevation of a protective shield as constructed in
accordance with another em- bodiment of this invention; Fig. 7 is a
cross-sectional elevation similar to Fig. 3 but showing the apparatus as
modified to incorporate 25     the shield of fig. 2; and Fig. 8 is a
cross-sectional elevation similar to Fig. 7 but showing a protective cover
placed over the shield. DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 30
Because certain parts of, and practices relating to, weighing apparatus of
the electromagnetic-load-com- pensation type are well known, the following
description is directed in particular to those elements and steps forming
orcooperating directly with this invention. Elements and steps
notspecifically shown ordescribed here- in are selectable from those known
in the relevant art. Fig. 1 illustrates the principal operative components
of prior-art weighing apparatus of the electromagnetic- 35
load-compensation type, such apparatus being commonly referred to as an
electronagnetic, or electronic, bal- ance. The apparatus, designated
generally by the letter A, comprises stationary magnetic circuit means 1O
in- cluding a cylindrical permanent magnet 12, a ferromagnetic
annularmember 14 arranged In concentric spaced relation to permanent magnet
12, a ferromagnetic upper plate 16, and a ferromagnetic base plate 18.
Acentral bore 20 extends vertically through magnetic circut means 10 as
shown. Base plate 18 contains an annular air 40  gap 22 which receives, for
axial movement therein, a load-compensation coil 24. Coil 24 is wound upon
an upstanding flange portion of a dish-shaped coil support member 26, which
may be formed from a suitable syn- thetic plastic material. Avertical
carrying member 28 is connected, at its lower end, to a horizontal central
por- tion of coil support member 26, extends upwardly through central bore
20, and projects above plate 16 so as to support, at its upper end, a
weighing pan 30. Carrying member 28 is guided for vertical movement,
relative 45  to magnetic circuit means 10, by resilent upper and lowerguide
means 32 and 34. The right ends of guide means 32 and 34 are connected to a
stationary vertical column 36 that is bolted to an extension of base plate
18. Dis- posed on weighing pan 30 is a holding means H containing a mass L
to be weighed. The mass L shown is a liquid, and a stirring magnet m is
immersed therein. In operation, the gravitational force due to the combined
weights of holding means H, mass L, and magnet 50   m on pan 30 causes
downward movement of carrying member 28 (guided by guide means 32 and 34)
from its initial position. An optical/electronic scanning systeme 38 senses
such movement of member 28 and trans- mits a signal, in the form of a
voltage change, to associated electronic circuitry (not shown) In the
apparatus. The electronic circuitry, in turn, amplifies the current flowing
through coil 24 so that the resulting counterforce generated in conjunction
with permanent magnet 12 returns member 28 to Its initial position. The
amount of 55  current required to keep member 28 in that position generally
its proportional to the total weight on pan 30. Should localized
temperature increase, however, the restoring magnetic force becomes weaker.
Therefore, a second, temperature-compensating coil 40 is provided to actas
a temperature sensor and counteractthat effect by increasing the amount of
current flowing through load-compensation coil 24. A mechanical stop means
42 



3    EP 0 399 013 B1 also is provided, to protect the weight-measuring
system against any shock or overload condition. The apparatus described
thus far with reference to Fig. 1 is illustrative of known weighing
apparatus of the electromagnetic-load-compensation type. While such
apparatus has operated successfully in some applica- tions, a problem has
been encountered whenever an externally created magnetic field has existed
nearby. A 5   common example of that situation is the magnetic field
produced by a stirring magnet such as magnet m in Fig. 1. The field of a
stirring magnet may be sufficiently strong to interfere with intended
operation of the ap- paratus, and thus cause significant weighing errors.
That problem has now been resolved by the shielding method of this
invention. The invention comprises a protective shielding method devised
for use with such apparatus to render its 10  weight measurements immune to
external magnetic interference, and therefore more accurate. In the context
of an external magnetic field produced by stirring magnet m, this method
entails positioning a magnetically conductive shield between carrying
member 28 and holding means H, in flux-transmitting relation to magnet m,
so as to shield the apparatus from the field of magnet m. Such a shield,
according, to one embodiment of this invention, Is depicted in Figs. 2 and
3 as an inverted-dish-shaped shield S. Shield S is formed from a fer- 15
romagnetic material having sufficiently high permeability to provide a path
of least reluctance for transmitting flux from that external field and
thereby preventing such flux from interfering with the apparatus. Typical
ex- amples of commercially available high-permeability material are sold
under the trademarks "Mumetal", 78 Per- malloy", and Supermalloy". In
general, any ferromagnetic material of such high permeability should
possess the qualities required of shield S. 20     It has been found that
the reluctance of such ferromagnetic material is several orders of
magnitude less than that of any path which magnetic flux from magnet m
would have to follow to interfere significantly with the weighing
apparatus. Thus, when shield S is in place, magnetic flux from magnet m
takes the path of least reluctance available to it, viz., that through the
high- permeability shield material, and such flux therefore does not
Interact with the apparatus. Fig. 3 shows the weighing apparatus of Fig. 1
with shield S configured and posi- 25  tioned so as to rest on the top
exterior surface 30e of pan 30, and, in turn, to support holding means H.
It will be seen that, when so placed, shield S is configured and positioned
to overlie pan 30 in covering relation to exterior surface 30e. Preferably,
in addition to covering all of that surface, shield S also is configured
and posi- tioned to cover at least part of the pan's peripheral surface
30p, as shown. Shield S need not be attached to pan 30; it may simply be
manually placed upon the pan. 30      Figs. 4 and 5 are pictorial views
ikllustrating two embodiment of the weighing apparatus and protective
shields configured for use therewith. In Fig. 4, the apparatus A has a
circular weighing pan 30', and shield S' is conformingly circular. In Fig.
5, the apparatus A" has a rectangular pan 30", and shield S" is
conformingly rectangular. In each case, the shield is configured to have a
peripheral contour conforming with that of the weighing pan. 35     In
developing a protective shield suitable for practicing the method of this
invention, a prototype thereof was made from the above-described "Mumetal"
material, and was tested in use with three different brands of
electromagnetic weighing apparatus X, Y, and Z. True readings were first
determined by providing several in- ches (linch = 2.54 cm) of physical
separation between the mass holding means containing a stirring magnet and
the weighing pan of each apparatus. Comparison readings were taken with and
withoutthe protective shield 40  placed between the holding means and the
pan. In those tests, large stirring magnets were used in 800-cubic-
centimeter cans, and small stirring magnets in 125-cubic-centimeter cans.
In all instances, readings taken with the protective shield in place were
found to be identical to the previously determined true readings. Typical
results of those tests are summarized In the following table, wherein all
readings ere expressed in grams. Using Large Magnet                  Using
Small Magnet Without         With                 Without         With
Brand      Shield       Shield       Error    Shield          Shield
Error 50 X       216.43        215.43    +1-00            86.97
86.76      +0.21 Y       218.70        215.50       +3.20        87.30
86.80      +0.50 Z       217.81        215.45       +2.36        87.12
86.77      +0.35 Regardless of the brand of apparatus orsize of magnetused,
itwas found that the magnitude of each weigh- 



ing error is a function of, and varies with changes In, the magnet's
location and orientation relative to its weighing 4    EP 0399013 B1 pan,
so that any such error cannot be eliminated simply by taring. Further to
the above tests, weighing readings also were taken when another holding
means [err] containing an additional mass [err] to be weighed and another
stirring magnet [err] immersed therein, was held above holding means H as
shown in Fig. 3. In this situation, it was found that the magnetic field
created by magnet [err] was 5   sufficiently strong to exert a lifting
force on shield S on pan 30, causing minute movements of shield S. and
consequently unstable readings. To avert such interaction, another
protective shield [err]was interposed be- tween the two holding means as
shown in Fig. 3. Shield [err] was formed from the same "Mumetal" material
as was shield [err] and had sufficient permeability to transmit flux from
magnet [err] and thereby prevent that flux from interacting with shield S.
Alternatively, such shielding material could be held against or otherwise
applied 10  to holding means [err] itself, and thereby achieve the same
beneficial result. While the above-described tests dealt with magnetic
fields created by stirring magnets disposed near the weighing apparatus, it
is recognized that magnetic fields produced by other externally located
sources could also adversely affect weight-measuring accuracy, and that
such magnetic fields could be handled in a similar manner using
appropriately configured protective shielding means operatively positioned
between the mag- 15   netic field source and the weighing apparatus. For
example, should the external magnetic field source include one or more
unusually strong magnets, protective shielding capacity could be increasing
by using multiple sheets of high-permeability material inter- spersed with
gaps of air or some other higb-reluctance medium. A simplified version of
such a scheme is illu- strated in Fig. 6, wherein superposed top and bottom
shields [err] and Sb of high-permeability material, such as 20  "Mumetal",
are separated by one or more non-magnetic spacers 50 to provide an air gap
52 between the two shields. With this arrangement in use near a strong
external magnet, any flux therefrom that is not confined to the top shield
[err] must first bridge the high-reluctance air gap 52 and then pass
through the bottom shield Sb before reaching the weighing apparatus below.
Obviously, more shielding layers and gaps could be employed to increase the
shielding capacity even more. 25      Sill another embodiment of this
invention is depicted in figs. 7 and 8. Here, instead of using a separate
shielding means such as shield S on top of the apparatus weighing pan as
shown in fig. 3, a similar shield 30S, having top and peripheral surfaces
30Se and 30Sp, respectively, is used in place of the pan. Shield 30S thus
is supported directly by carrying member 28, as was pan 30 in fig. 3, with
the same beneficial shielding result as described in reference to that
figure. Fig. 7 shows holding means H (holding mass L and magnet m therein)
30  placed directly on shield top surface 30Se in position for weighing.
Fig. 8 shows an optional protective cover C on shield top surface 3OSe,
with holding means H operatively disposed atop the cover. Cover C
preferably is formed from a readily cleanable corrosion-resistant material,
such as stainless steel, to protect the shield from chemical spillage. Such
a cover could be pan 30 itself provided the shield 30S is suitably
configured to fit thereunder. Conveniently, shield 30S need not be attached
to carrying 35  member 28 or to cover C; they both may simply be placed in
their operative positions shown. The present invention has now been
described in detail with particular reference to embodiments thereof
illustrated herein. It will be understood, however, that variations and
modifications can be effected within the invention as claimed. 40 Claims 1.
A method for rendering weighing apparatus of the
electromagnetic-load-compensation type (A) immune to interference by
magnetic flux from a source thereof (m) external to the apparatus (A), such
apparatus 45      including stationary magnet means (10) located within the
apparatus (A) and having an air gap (22), a compensation coil (24)
operatively disposed for movement in said gap (22), carrying means (26,28)
sup- porting said coil (24) and mounted for movement relative to said
stationary magnet means (10) away from and back to an initial position, and
means (38) responsive to carrying means movement away from said initial
position for supplying current to said coil (24) to return said carrying
means (26, 28) to said position, 50      said carrying means (26, 28) being
adapted to support a load to be weighed (H. L), said method being
characterized by: positioning protective shield means (S or 30S) outside
the apparatus (A) between said carrying 



means (26, 28) and said source of magnetic flux (m), in flux-transmitting
relation to said source (m), so as to shield the apparatus (A) from said
flux, said shield means (S or 30S) being formed from ferromagnetic 55
material having sufficient permeability to provide a path of least
reluctance for transmitting said flux and thereby preventing said flux from
interfering with intended operation of the apparatus. 2.  The method
claimed in Claim 1 wherein said shield means (S or 30S) is adapted to be
supported by said 5    EP 0 399 013 B1
111111111111111111111111111111 C   L   M   S pan, so that any such error
cannot be eliminated simply by taring. Further to the above tests, weighing
readings also were taken when another holding means [err] containing an
additional mass [err] to be weighed and another stirring magnet [err]
immersed therein, was held above holding means H as shown in Fig. 3. In
this situation, it was found that the magnetic field created by magnet
[err] was 5   sufficiently strong to exert a lifting force on shield S on
pan 30, causing minute movements of shield S, and consequently unstable
readings. To avert such interaction, another protective shield [err] was
interposed be- tween the two holding means as shown in Fig. 3. Shield [err]
was formed from the same "Mumetal" material as was shield S, and had
sufficient permeability to transmit flux from magnet [err] and thereby
prevent that flux from interacting with shield S. Alternatively, such
shielding material could be held against or otherwise applied 10  to
holding means [err] itself, and thereby achieve the same beneficial result.
While the above-described tests dealt with magnetic fields created by
stirring magnets disposed near the weighing apparatus, it is recognized
that magnetic fields produced by other externally located sources could
also adversely affect weight-measuring accuracy, and that such magnetic
fields could be handled in a similar manner using appropriately configured
protective shielding means operatively positioned between the mag- 15
netic field source and the weighing apparatus. For example, should the
external magnetic field source include one or more unusually strong
magnets, protective shielding capacity could be increasing by using
multiple sheets of high-permeability material inter- spersed with gaps of
air or some other higb-reluctance medium. A simplified version of such a
scheme is illu- strated in Fig. 6, wherein superposed top and bottom
shields [err] and Sb of high-permeability material, such as " Mumetal", are
separated by one or more non-magnetic spacers 50 to provide an air gap 52
between the two shields. With this arrangement in use near a strong
external magnet, any flux therefrom that is not confined to the top shield
[err] must first bridge the high-reluctance air gap 52 and then pass
through the bottom shield Sb before reaching the weighing apparatus below.
Obviously, more shielding layers and gaps could be employed to increase the
shielding capacity even more. 25      Sill another embodiment of this
invention is depicted in figs. 7 and 8. Here, instead of using a separate
shielding means such as shield S on top of the apparatus weighing pan as
shown in fig. 3, a similar shield 30S, having top and peripheral surfaces
30Se and 30Sp, respectively, is used in place of the pan. Shield 30S thus
is supported directly by carrying member 28, as was pan 30 in fig. 3, with
the same beneficial shielding result as described in reference to that
figure. Fig. 7 shows holding means H (holding mass L and magnet m therein)
30  placed directly on shield top surface 30Se in position for weighing.
Fig. 8 shows an optional protective cover C on shield top surface 30Se,
with holding means H operatively disposed atop the cover. Cover C
preferably is formed from a readily cleanable corrosion-resistant material,
such as stainless steel, to protect the shield from chemical spillage. Such
a cover could be pan 30 itself provided the shield 30S is suitably
configured to fit thereunder. Conveniently, shield 30S need not be attached
to carrying 35   member 28 or to cover C; they both may simply be placed in
their operative positions shown. The present invention has now been
described in detail with particular reference to embodiments thereof
illustrated herein. It will be understood, however, that variations and
modifications can be effected within the invention as claimed. 40 Claims 1.
A method for rendering weighing apparatus of the
electromagnetic-load-compensation type (A) immune to interference by
magnetic flux from a source thereof (m) external to the apparatus (A), such
apparatus 45      including stationary magnet means (10) located within the
apparatus (A) and having an air gap (22), a compensation coil (24)
operatively disposed for movement in said gap (22), carrying means (26,28)
sup- porting said coil (24) and mounted for movement relative to said
stationary magnet means (10) away from 



and back to an initial position, and means (38). responsive to carrying
means movement away from said initial position for supplying current to
said coil (24) to return said carrying means (26, 28) to said position, 50
said carrying means (26, 28) being adapted to support a load to be weighed
(H, L), said method being characterized by: positioning protective shield
means (S or 30S) outside the apparatus (A) between said carrying means (26,
28) and said source of magnetic flux (m), in flux-transmitting relation to
said source (m), so as to shield the apparatus (A) from said flux, said
shield means (S or 30S) being formed from ferromagnetic 55       material
having sufficient permeability to provide a path of least reluctance for
transmitting said flux and thereby preventing said flux from interfering
with intended operation of the apparatus. 2.  The method claimed in Claim 1
wherein said shield means (S or 30S) is adapted to be supported by said 5
EP 0 399 013 B1                     * C   L   M    S carrying means (26,
28) in overlying relation to said stationary magnet means (10) and to
support said load (H, L); and wherein said positioning includes positioning
said shield means (S or 30S) on said carrying means (26, 28) for support
thereby so as to overlie said stationary magnet means (10) and underlie
said load (H, L). 5 3.  The method claimed in Claim 2 wherein said load (H,
L) includes means (H) holding a mass (L) to beweigh- ed and said source of
magnetic flux (m); and wherein said positioning includes positioning said
holding means (H) on said shield means (S or 30S) for support thereby and
to effect said flux-transmitting relation between said shield means (S or
30S) and said source (m). 4.  The method claimed in Claim 1 wherein said
shield means (Sor3OS) includesfirstand second superposed elements of
high-permeability ferromagnetic material (Sb and S,) separated by a
high-reluctance medium (50, 52); and wherein said positioning includes
positioning said shield means (S or 30S) so that said first element (Sb)
overlies said carrying means (26, 28) and said second element [err]
underlies said source 15      of magnetic flux (m). 5.  The method claimed
in Claim 1 wherein the apparatus further includes a weighing pan (30)
supported by said carrying means (26, 28), said pan (30) having an exterior
surface (30e) adapted to support said load to be weighed (H. L), said load
(H, L) including means for holding (H) a mass to be weighed (L) and said 20
source of magnetic flux (m), said source (m) including an added magnet (m)
that creates a magnetic field external to the apparatus (A), said method
being further characterized by: positioning said protective shield means
(S) between said carrying means (26,28) and said holding means (H), in
flux-transmitting relation to said added magnet (m), so as to shield the
apparatus (A) from said external field created by said magnet (m), said
shield means (S) being formed from ferromagnetic material having sufficient
permeability to provide a path of least reluctance fortransmitting flux
from said 25      field, thereby preventing said flux from interfering with
intended operation of the apparatus. 6. The method claimed in Claim 5
wherein said positioning comprises positioning said shield means (S) be-
tween said pan (30) and said holding means (H). 30  7.  The method claimed
in Claim 6 wherein said shield means (S) Is configured and positioned so as
to overlie said pan (30) in covering relation to said exterior surface
(30e). 8.  The method claimed in Claim 7 wherein said shield means (S) is
configured and positioned so as to rest on top of said exterior surface
(30e) and to support said holding means (H). 35 9.  The method claimed in
Claim 8 wherein said shield means (S) is configured and positioned so that
its per- ipheral contour (as in S' or S") is In conforming relation to that
(as In 30' or 30") of said pan (30). 10. The method claimed in Claim 9,
said pan (30) further having a peripheral surface (30p) substantially per-
40  pendicular to said exterior surface (30e), wherein said shield means
(S) is configured and positioned so as to cover all of said exterior
surface (30e) and at least part of said peripheral surface (30p). 11. The
method claimed in Claim 10 wherein said shield means (S) is manually
positioned on said pan (30). 12. The method claimed in Claim 5 wherein said
positioning comprises positioning said shield means (such 45      as 30S)
between said carrying means (26, 28) and said pan (such as C). 13. The
method claimed in Claim 12 wherein said shield means (such as 30S) is
configured and positioned so as to overlie said stationary magnet means
(10) in covering relation thereto and to support said pan 



(such as C). 50 14. The method claimed in Claim 5 wherein said positioning
comprises positioning said shield means (S) on said carrying means (26, 28)
in place of (as in 30S) said pan (30). 15. The method claimed in Claim 14
wherein said shield means (S) is configured and positioned (as is 30S) 55
so as to overlie said stationary magnet means (10) in covering relation
thereto and to support said holding means (H). 16. The method claimed in
Claim 5, for rendering the apparatus (A) more immune to external magnetic
inter- 6    ference when another source of magnetic flux [err] external
thereto is disposed near said holding means (H), said method then being
further characterized by Interposing additional protective shield means
[err] between said other source of magnetic flux [err] and said holding
means (H), in flux-transmitting relation to said other source [err], so as
to shield the protective shield means (S) positioned between said carrying
5       means (26, 28) and said holding means (H) from the flux produced by
said other source [err], said addi- tional shield means [err] having
sufficient permeability to transmit said flux from said other source [err]
and thereby prevent thatflux from interacting with said shield means (S)
positioned between said carrying means (26, 28) and said holding means (H).
10 Patentansprulche 1. Verfahren zuin Abschirmen einer Wiegevorrichtung (A)
mit elektromagnetischer Gewichtskoinpensation gegenfber St6rungen, die
durch MagneffluB aus einer aulerhalb der Vorrichtung befindlichen Quelle 15
(m)verursacht werden, wobel im Inneren der Wiegevorrichtung (A) eine
Magneteinrichtung (10) ortsfest angeordnet ist, die einen Luftspalt (22),
oine In diesem Spalt (22) beweglich angeordneteAusglelchsspule (24) sowie
eine Trageeinrlchtung (26, 28) aufweist, an der die Spule (24) gelagert ist
und die relativ zu der ortsfesten Magneteinrichtung (10) aus einer
Ausgangsstellung heraus und in diese zuruck bewegbar ist, und wobei Mittel
(38) vorgesehen sind, die bel der Bewegung derTrageeinrichtung aus
ihrerAusgangs- 20      stellung derSpule (24) Strom zufuhren, um die
Trageelnrichtung (26,28) in ihre Ausgangsstellungzuruck- zubewegen, und
wobei auf die Tragesinrichtung (26,28) sine zu wiegende Last (H, L)
aufgebracht werden kann, dadurch gekennzelchnet, daR zwischen der
Trageeinrichtung (26, 28) und der Magnefflufquelle (m) auserhalb der
Vorrichtung (A) eine Abschirmung (S oder 30S) so angeordnet wird, daa eine
Obertragung des Magnetfiusses der 25      Quelle (m) errn6glicht und die
Vorrichtung (A) gegenuber dem Magnefflun abgeschirmt wird, wobei die
Abschirmung (S oder 30S) aus elnem ferromagnetischen Material besteht,
dessen magnetische Leitfa- higkeit so groB ist, daR sin Weg geringsten
magnetischen Widerstandes fir die Obertragung des Magnet- flusses
hergestellt und damit verhindert wird, dag der MagneffluB den vorgesehenen
Betrieb der Vorrich- tung storend beeinfluit. 30 2. Verfahren nach Anspruch
1, dadurch gekennzelchnet, daR die Abschirmung (S oder 30S) derart ausge-
bildet ist, daB sie von der Trageeinrichtung (28, 28) oberhalb der
ortsfesten Magneteinrichtung (10) ge- halten ist und die Last (H, L) tragt,
und daB die Abschirmung (S oder 30S) so auf der Trageeinrichtung (26, 28)
angebracht wird, daR sie auf dieser gelagert ist und oberhalb der
ortsfesten Magneteinrichtung 35      (10) und unterhalb der Last (H, L)
liegt 3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB die Last
(H, L) einen Behalter (H) for eine zu wiegende Masse (L) und die
MagnetfluBiuelle (m) urnfa~t und daB der Behalter (H) auf die Abschirmung
(S oder 30S) aufgesetzt und von dlesergetragen wird, und dies die
Magnefflufbertragung zwischen Ab- 40      schirmung (S oder 30S) und
Magnetflu~quelle (m) ermoglicht. 4. Verfahren nach Anspruch 1, dadurch
gekennzeichnet, daa die Abschirmung (S oder 30S) ein erstes und ein zweites
Element (Sb und Sr) aus ferromagnetischem Material hoher magnetischer
Leiffahigkeit enthalt, die ubereinander liegen und durch ein Medium (50,
52) voneinander getrennt sind, das einen hohen ma- 45      gnetischen
Widerstand besitzt, und daB die Abschirmung (S oder 30S) so angeordnet
wird, daa das erste Element (Sb) oberhalb der Trageeinrichtung (26, 28) und
das zweite Element (Sr) unterhalb der Magnet- flulquelle (m) liegt. 5.
Verfahren nach Anspruch 1, bel dem die Vorrichtung auBerdem eine Waagschale
(30) aufwelst, die auf 



der Trageeeinrichtung (26, 28) gelagert ist und eine AuBenflache (30e)
besitzt, auf die die zu wiegende Last (H, L) aufgelegt wird, wobei die Last
(H, L) einen Behalter (H) fur eine zu wiegende Masse (L) und die
MagneffluBquelle (m) enthalt, und die MagnetfluBquelle (m) einen weiteren
Magneten (m) aufweist. der auBerhalb der Vorrichtung (A) ein Magneffeld
erzeugt, dadurch gekennzeichnet, dal3 die Abschirmung (S) zwischen der
Trageeinrichtung (26, 28) und dem Behalter (H) so angeordnet wird, daB eine
Obertragung des Magnefflusses des weiteren Magneten (m) ermoglicht und
dadurch die 55      Vorrichtung (A) gegenuberdemvon dein Magneten (m)
erzeugten auBeren Magneffeld abgeschirmtwird, wobei die Abschirmung (S) aus
elnem ferromagnetischen Material besteht, dessen Durchlassigkeit so groa
ist, daB eine Bahn geringsten Widerstandes fur die Obertragung des aus dem
Auleren Feld stam- 7    menden Magnefflusses erzeugtund
damitverhindertwird, dali der Magnefflulden vorgesehenen Betrieb der
Vorrichtung storend beeinfluMt. 6.  Verfahren nach Anspruch 5, dadurch
gekennzeichnet, daB die Abschirmung (S) zwischen derWaagscha- 5       le
(30) und dem BehAlter (H) angeordnet wird. 7.  Verfahren nach Anspruch 6,
dadurch gekennzeichnet, daB die Abschirmung (S) so ausgebildet und an-
geordnet wird, daM sie oberhalb der Waagschale (30) liegt und deren
Aulenflache (30e) uberdeckt. 8.  Verfahren nach Anspruch 7, dadurch
gekenrnzeichnet, dali die Abschirmung (S) so ausgebildet und an- geordnet
wird, dalB sie auf der Aulenflache (30e) aufliegt und den Behalter (H)
trAgt 9.  Verfahren nach Anspruch 8, dadurch gekennzeichnet, daS die
Abschirmung (S) so ausgebildet und an- geordnet ist, daS ihre Auliere Form
(siehe S' oder S") dem der Waagschale (siehe 30' oder 30") entspricht. 15
10. Verfahren nach Anspruch 9, bei dem die Waagschale (30) eine Auliere
Umfangsflache (30p) besitzt, die im wesentlichen senkrecht zu
derAulenflAche (30e) verlduft, dadurch gekennzeichnet, daM die Abschir-
mung (S) so ausgebildet und angeordnet wird, daB sie die gesamte
AulienflAche (30e) und mindestens einen Teil der Umfangsflache (30p)
abdeckt. 20  11. Verfahren nach Anspruch 10, dadurch gekennzeichnet, dali
die Abschirmung (S) von Hand auf der Waag- schale (30) angeordnet wird. 12.
Verfahren nach Anspruch 5. dadurch gekennzeichnet, daS die Abschirmung
(siehe 30S) zwischen der Trageeinrichtung (26, 28) und der Waagschale
(siehe C) angeordnet wird. 25 13. Verfahren nach Anspruch 12, dadurch
gekennzeichnet, daft die Abschirmung (siehe 30S) so ausgebildet und
angeordnet wird, dali sie oberhalb der ortsfesten Magneteinrichtung (10)
liegt, diese abdeckt und die Waagschale (siehe C) trAgt. 30  14. Verfahren
nach Anspruch 5, dadurch gekennzeichnet, dalS die Abschirmung (S) anstelle
derWaagschale (30) (siehe 30S) auf der Trageeinrichtung (26, 28) angeordnet
wird. 15. Verfahren nach Anspruch 14, dadurch gekennzeichnet, daP, die
Abschirmung (S) so ausgebildet und an- geordnet wird (siehe 30S), daft sie
oberhalb der ortsfesten Magneteinrichtung (10) liegt, diese abdeckt und den
BehAlter (H) tragt 35 16. Verfahren nach Anspruch 5 zum zusAtzlichen Schutz
der Vorrichtung (A) gegenuber St6rungen durch Au- Mere Magnetfelder, wenn
eine weitere aulierhalb der Vorrichtung befindliche Magnefflulquelle (mi)
nahe dem Behalter (H) angeordnet wird, dadurch gekennzeichnet, daM zwischen
derweiteren Magnefflulquelle (mi) und dem Behilter (H) eine weitere
Abschirmung (S,) so angeordnet wird, dal eine Obertragung des 40
Magnefflusses der weiteren Quelle (mi) erm6glicht und damit die zwischen
der Trageeinrichtung (26,28) und dem BehAlter (H) angeordnete Abschirmung
(S) gegenulber dein von der weiteren Magnetflulquelle (mi) erzeugten
Magnefflul abgeschirmt wird, und dal die magnetische Durchlassigkeit der
weiteren Ab- schirmung (S.) so grol3 ist, dal der Magnetf lul von der
weiteren Quelle (mi) Obertragen wird und damit verhindert wird, dal
zwischen dem Magneffiulu und der zwischen der Trageeinrichtung (26, 28) und
dem 46      Behalter (H) angeordneten Abschirmung (S) eine gegenseitige
Beeinflussung erfolgt. Revendications 50  1.  Proced6 permettant de rendre
un appareil de pesage du type A compensation de charge 6lectromagn6- tique
(A) insensible vis-a-vis des interferences provoquees par le flux
magn6tique venant d'une source (m) externe a l'appareil (A), cet appareil
comportant des moyens (10) formant des aimants fixes, plac6s A l'interieur
de I'appareil (A) et ayant un entrefer (22), une bobine de compensation
(24) fonctionnellement 



disposee de facon A pouvoir se dbplacer dans-ledit entrefer (22), un moyen
de support (26, 28) soutenant 55      ladite bobine (24) et montd pour
pouvoir se dbplacer par rapport auxdits moyens formant des aimants fixes
(10) suivant des mouvements d'eloignement et de rapprochement vis-a-vis
d'une position initiale, et un moyen (38) qui rbpond A un mouvement du
moyen de support l'eloignant de ladite position initiale 8    EP 0 399 013
B1                C      L       M    S    * en fournissant un courant A
ladite bobine (24) afin de ramener ledit moyen de support (26, 28) a ladite
position, ledit moyen de support (26, 28) etant destin6 A soutenir une
charge devant etre posee (H, L), ledit procede etant caracterise par
l'operabon consistant A: positionner un moyen de blindage protecteur (S ou
30S) A l[extirieur de l'appareil (A), entre ledit 5       moyen de support
(26, 28) et ladite source de flux magnetique (m), dans une relation de
transmission de flux avec ladite source (m), de maniere a proteger
l'appareil (A)vis-A-vis duditflux, leditmoyen de blindage (S ou 30S)
etantformn A partird'un mat6riau ferromagnetique possedant une permeabilite
suffisante pour produire un trajet de moindre reluctance afin de
transmettre ledit flux et, ainsi, empecher ledit flux d'avoir des
interferences avec le fonctionnement voulu de l'appareil. 10 2.  Procede
selon la revendication 1, ou ledit moyen de blindage (S ou 30S) est destine
a etre porte par ledit moyen de support (26, 28) suivant une relation de
recouvrement vis-a-vis desdits moyens formant des aimants fixes (10) et A
soutenir ladite charge (H, L); et ob ledit positionnement comporte
l'op6ration consistant a positionner ledit moyen de blindage (S ou 30S) sur
ledit moyen de support (26, 28) en vue 1s      de son support par celul-ci
de fagon qu'il s'etende au-dessus desdits moyens formant des aimants fixes
(10) et qu'il s'etende au-dessous de ladite charge (H, L). 3.  Procede
selon la revendication 2, ob ladite charge (H, L) comporte un moyen (H) qul
contient une masse (L) A peser et ladite source de flux magnetique (m); et
obi ledit positionnement comport. l'op6ration 20      consistant a
positionner ledit moyen de contenance (H) sur ledit moyen de blindage (S ou
30S) en vue de son support par celui-ci et pour r6aliser ladite relation de
transmission de flux entre ledit moyen de blindage (S ou 30S) et ladite
source (m). 4.  Procede selon la revendication 1, ou ledit moyen de
blindage (S ou 30S) comporte des premier et deuxie- 25      me elements
superposes en materiau ferromagnetique de permeabilite elevee (Sb et S)
separes par un milieu de reluctance 6eevee (50, 52) ; et ou ledit
positionnement comport. l'op6ration consistant A posi- tionner ledit moyen
de blindage (S ou 30S) de fagon que ledit premier el6ment (Sb) s'etende
au-dessus dudit moyen de support (26, 28) et ledit deuxieme element (S)
s'etende au-dessous de ladite source de flux magnetique (m). 30  5.
Procede selon la revendication 1, od l'appareil comporte en outre un
plateau de pesee (30) porte par ledit moyen de support (26, 28), ledit
plateau (30) poss6dant une surface extefieure (30e) qui est destinee a
soutenir ladite charge a poser (H, L), ladite charge (H. L) comportant un
moyen destinb A contenir (H) une masse a peser (L) et ladite source de flux
magnetique (m), ladite source (m) comportant un aimant rajoutb (m) qui cree
un champ magnetique externe A l'appareil (A), ledit procedb etant en outre
caracteris6 par l'operation suivante: positionner ledit moyen de blindage
protecteur (S) entre ledit moyen de support (26, 28) et ledit moyen de
contenance (H), suivant une relation de transmission de flux avec ledit
aimant rajoutb (m), de faron A proteger I'appareil (A) vis-A-vis dudit
champ externe cr6e par ledit aimant (m), ledit rnoyen de blin- dage (S)
etant forme en un materiau ferromagnb-tique qui possbde une perm6abilitb
suffisante pour pro- 40 duire un trajet de moindre reluctance permettant de
transmettre le flux venant dudit champ, de maniere A empecher ledit flux
d'avoir des interferences avec le fonctionnement voulu de l'appareil. 6.
Procede selon la revendication 5, ou: ledit positionnement comprend
l'operation consistant A positionner ledit moyen de blindage (S) entre
ledit plateau (30) et ledit moyen de contenance (H). 45 7.  Procede selon
la revendication 6, ouj ledit moyen de blindage (S) est configurb et
positionne de facon A s'6tendre au-dessus dudit plateau (30) suivant une
relation de recouvrement par rapport A ladite surface ext6rieure (30e). 50
8.  Procede selon la revendication 7, ou ledit moyen de blindage (S) est
configurb et positionne de facon A 



reposer sur le dessus de ladite surface exterieure (30e) et A soutenir
ledit moyen de contonance (H). 9. Procede selon la revendication 8, ou
ledit moyen de blindage (S) est configure et positionnb de fagon que son
contour peripherique (comme dans S' ou S") soit en relation de conformation
avec celui (comme dans S5       30'ou 30") dudit plateau (30). 10. Procede
selon la revendication 9, ledit plateau (30) possedant en outre une surface
peripherique (30p) qui est sensiblement perpendiculaire b ladite surface
exterieure (30e), oui ledit moyen de blindage (S) est 9    I   111111
11111111111111111111111 EP 0 399 013 B1                * C        L       M
S   * configure et positionnb de fagon A recouvrir la totalite de ladite
surface exterieure (30e) et au moins une partie de ladite surface
peripherique (30p). 11. Procede selon la revendication 10, oO on positionne
ledit moyen de blindage (S) sur ledit plateau (30) a s       la main. 12.
Procid: selon la revendication 5, oCu ledit positionnement comprend
l'op6ration consistant A positionner ledit moyen de blindage (tel que 30S)
entre ledit moyen de support (26, 28) et ledit plateau (tel qua C). 13.
Procedb selon la revendication 12, oui ledit moyen de support (tel quo 30S)
est configure et positionne de fagon A s'etendre au-dessus desdits moyens
formant des aimants fixes (10) suivant une relation de recouvrement par
rapport A ceux-ci et a soutenir ledit plateau (tel quo C). 14. Procede
selon la revendication 5, ob ledit positionnement comprend l'op6ratlon
consistent A positionner ledit moyen de blindage (S) surledit moyen de
support (26,28) A la place (comme dans 30S) dudit plateau 15      (30). 15.
Procede selon la revendlcatlon 14, oui ledit moyen de blindage (S) est
configure et positionne (comme dans 30S) de fagon a s'etendre au-dessus
desdits moyens formant des aimants fixes (10) suivant une relation de
recouvrement par rapport A ceux-ci et A soutenir ledit moyen de contenance
(H). 20 16. Proc~de selon la revendication 5, visant A rendre l appareil
(A) encore plus insensible aux interferences magnetiques externes dans le
cas oui une autre source de flux magnetique (mi) externe A celui-ci est
dis- posee au voisinage dudit moyen de contenance (H), ledit proced6 etant
alors caracterise en outre par l'operation consistent a interposer un moyen
de blindage protecteursupplementaire (SO) entre ladite autre 25      source
de flux magn6tique (mi) et ledit moyan de contenance (H), suivant une
relation de transmission de flux avec ladite autre source (m), de fagon A
proteger le moyen de blindage protecteur (S) placA entre ledit moyen de
support (26 28) et ledit moyen de contenance (H) vis-a-vis du flux produit
par ladite autre source (m0), ledit moyen de blindage supplementaire (SO)
ayant une permeabilite suffisante pour trans- mettre leditflux venant de
ladite autre source (mj et, ainsi, empecherce fluxd'avoir des interactions
avec 30      ledit moyen de blindage (S) place entre ledit moyen de support
(26, 28) et ledit moyen de contenance (H). 35 40 45 50 55 10    


