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move the movable holder 14 forwardly and back- wardly via a gap adjustment
screw 16 and spring Technical Field                                    17
will effect a positional adjustment of the mov- able holder 14 relative to
the fixed one 15. The present invention relates to a holder for   5
However, if the slot 11 a or 12c is to be formed holding a magnetic
sensitive element to secure it at  which allows the holder 11 or 12 to be
secured to a predetermined position. More specifically, the   the circuit
board or the like so that the holder 11 or present invention relates to a
holder for magnetic  12 can be moved for fine adjustment, it is neces-
sensitive elements which can be applied to a mag-  sary to form the holder
into a shape projecting in netic encoder.                                10
the rightward and leftward directions. This results In disadvantage that it
is impossible to miniaturize the Technical Terms
holder because of the increased holder size. The holder shown in Fig. 18
also has the problem that In the specification of the present application,
the holder size increases since screw-mounting the term  "holder" means a
part for securing a   is  holes 18 for securing the fixed holder 15 to the
magnetic sensitive element and includes signal     board need to be formed
on right and left sides. As lines for input/output terminals. The term
"magnetic  a result, such a holder occupies a wide area on the sensitive
element" is what can be described as a   board. Another problem is that
costs increase since magnetism sensor for detecting magnetic energy,    the
machine screw 10 Is used for securing the and embraces a magneto-resistance
element, a   20  holder to the board and thus such working step as Hall
element, a thin-film magnetic head and the    a tapping is needed. The
arrangement in which the like.
movable holder 14 is moved for adjustment by means of the gap adjustment
screw 16 has the Background Art
disadvantage that an extremely complicated and 25  large structure is
needed for accommodating the Conventionally, a magnetic sensitive element
4,  adjustment screw 16 and the spring 17. which is used with a magnetic
encoder or the like,     As shown in Fig. 14, the magneto-resistive is
secured to a holder 11 as shown in Fig. 12, and  element 4 has a resistance
pattern which is gen- so arranged therein as to opposingly face a mag-
erally formed by a plurality of resistors RI, R2, R3 netic drum  with a
predetermined gap provided   30  and R4. It is desirable that this
resistance pattem, therebetween. As disclosed in, for example, Japa-  which
faces towards a magnetic drum 8, should be nese Utility Model Laid-Open
Publication No. Sho.  disposed parallel to a tangent T extending to touch
62-20,313, the holder 11 for such a magnetic sen-  one point closest to the
center of the magnetic sitive element 4 comprises a positioning pin 11 b
sensitive surface 4a of a magnetic recording me- and an adjustment slot 11
a such that a machine   35  dium 9 secured to the magnetic drum 8. With the
screw 10 is inserted through the slot 11a with the  magnetic sensitive
element 4 inclined by an angle pin 11b fitted into a positioning hole
formed in a  e with respect to the magnetic recording medium circuit board,
thereby securing the holder 11 to the  9, the resistor RI, closest to the
magnetic record- circuit board. The gap between the magnetic drum    ing
medium 9, is exposed to the strongest mag- and the holder 11 can be
adjusted by utilizing the   40  netic field, while the resistor R4, the
most remote slot 11 a. Another type of holder is known in which,  from the
magnetic recording medium 9, is exposed as shown in Fig. 13, an H-shaped
separable holder  to the weakest magnetic field. This can also be 13,
having the magnetic sensitive element 4 se-    seen from Fig. 15 which
shows the effective mag- cured thereto, is combined with a fixed holder 12
netic filed strength of the magnetic sensitive ele- having a pair of right
and left guide walls 12a and a   45   ment 4 with respect to the gap
between the mag- pair of right and left grooves 12b, the H-shaped   netic
recording medium and the magnetic sensitive separable holder 13 being
fitted vertically in be-  element 4. However, turning to Fig. 12, the
holder tween the guide walls 12a and the grooves 12b.     structure is such
that adjustment of the gap is This holder is also arranged to enable the
aforesaid  performed by means of the positioning pin 11 b and gap to be
adjusted by moving the fixed holder 12   50  slot 11 a, according to which,
the magnetic sensitive per se via right and left slots 12c formed in the
surface 4a is inclined by angle of 6 relative to a fixed holder 12. The
holder disclosed in Japanese  plane T parallel to the tangent T. with
movement of Patent Laid-Open Publication No. Sho. 61-165,621   the holder
11 for the gap widening purpose, and is, as shown in Fig. 18, separated
into a movable  consequently the resistance pattern is not set in holder 14
in which is secured a magnetic sensitive   55  parallel with the magnetic
sensitive surface 4a. The element and a fixed holder 15 for holding the
holder structure as in Fig. 13, which has the slots movable holder 14. The
movable holder 14 is mov-   12c on the right and left sides, has a similar
ably accommodated in the fixed holder 15, and to   problem in that it is
difficult to move the magnetic 2   



3                 EP 0 407 578 B1                    4 sensitive element 4
in parallel. In the case of the  predetermined position on said board and
that said holder structure of Fig. 18 in which the movable  movable holder
is movable on said fixed holder in holder 14 is moved for fine adjustment
and se-     a direction defined by said guide means, which is cured in
position by using the adjustment screw    identical to a direction
perpendicular to said mag- 16, since the movable holder 14 is not fixed to
the   5   netic sensitive surface of said magnetic sensitive fixed holder
15, the position or the inclination of the  element to thereby permit
adjustment of said gap movable holder 14 may be shifted due to various
between said magnetic sensitive surface and said factors such as vibration
or a change in the posi-  magnetic recording medium. tion or the direction
in which the elastic force of the  Accordingly, in an arrangement where the
hold- spring 17 is to be imparted. This may possibly lead   10  er for
magnetic sensitive elements according to the to a deterioration In output
characteristics.      present Invention Is disposed in opposition to the
The resistors R1 to R4 are generally connected  magnetic drum or the like,
by mounting the fixed together as shown in Fig. 16, and, if difference
holder on the board so that a moving axis at the occurs in magnetic field
strength among those re-  center of the magnetic sensitive surface of the
sistors, an A-phase output becomes larger than a   15  movable holder
coincides with an arbitrary normal B-phase output. In addition, difference
also occurs  of the magnetic drum, a tangent which extends to in
sensitivity among the resistors RI to R4, affect-  touch one point which is
the closest to the holder ing resulting output waveform to show a biased
for the magnetic recording medium is made par- ratio of the positive part
to negative part in that  allel to the magnetic sensitive surface, and the
waveform and producing the fluctuation of an out-  20   magnetic sensitive
surface moves parallel to the put signal due to jitters. The smaller is the
mag-  aforesaid tangent. Accordingly, gap adjustment can netizing pitch of
the magnetic recording medium,   be easily accomplished and A- and B-phase
out- the more serious becomes such output problem.      puts can be made
uniform. It is therefore possible Hence, in this particular prior art, with
increase of  to improve output characteristics while reducing the angle o
between the magnetic sensitive sur-  25  variations in characteristics. The
holder according face 4a and the tangent T (or the parallel plane T1)  to
the present invention is separated into the mov- associated with the
magnetic recording medium 9,   able holder including the flexible signal
input/output several electrical characteristics involved are more  member
and the fixed holder. Accordingly, if the subject to enormous variations.
Such is the case as  fixed holder Is formed as a solderable chip, the shown
in Fig. 17, wherein, as the angle 0 is great-  30  fixed holder can be
automatically mounted on a er, a resulting waveform is shown to be
distorted  circuit board together with another circuit element by the solid
line d in reference to a dashed line c  by a chip mounter or the like,
whereby connection indicative of "(err)", which means deterioration of
can be easily achieved by soldering or the like and the output
characteristics involved.               an improvement in productivity and
a great reduc- 35  tion in the cost of assembly can be achieved. In
Disclosure of the Invention                        addition, according to
the present invention, it is not necessary to make the holder partially
project It is an object of the present invention to pro-  to the right and
left sides for the purpose of for- vide a holder for magnetic sensitive
elements In    ming screw-mounting holes for securing the fixed which a
fixed holder is so miniaturized and simpli-  40  holder to the board,
whereby the entire holder can fied as to provide a reduced area to be
occupied   be miniaturized and the area occupied by the hold- by the
magnetic sensitive element and attain good  er can be reduced. In addition,
since parts such as output characteristics.
adjustment screws or springs for moving the mov- Accordingly, the present
invention provides a   able holder for fine movement are not needed, a
holder for magnetic sensitive elements, comprising:  45  simple, small and
inexpensive structure can be a movable holder for holding a magnetic
sensitive  adopted. According to the invention, the fixed hold- element to
which a flexible signal input/output    er is formed from a metallic plate
and thus the member is connected, wherein a magnetic sen-       holder is
not only of a certain rigidity of an un- sitive surface of said magnetic
sensitive element is  changeable hard nature, but also allows for being
disposed opposite to a magnetic recording medium   50  formed into a very
thin structure. Further, the area with a gap, a fixed holder fixed to a
board, said  of the fixed holder may suffice if it is equal to that fixed
holder being adapted for holding said mov-   of the movable holder, which
render smaller the able holder; and a guide means for guiding said
entire size of the holder. movable holder for movement in one direction be-
Furthermore, in the present invention, if the tween said fixed holder and
said movable holder,    55  fixed holder 2 is formed from a magnetic
metallic characterized in that said fixed holder is made  sheet, this
serves as a magnetic shield. Accord- from a metallic sheet and includes a
positioning     ingly, when the holder is used in a motor or the means by
which said holder is positioned at a      like, it is possible to suppress
magnetic noise gen- 3  



5                 EP 0 407 578 B1                    6 erated from a
driving magnet or other disturbance     Fig. 14 is an explanatory view
showing the rela- factors.
tionship between a magnetic recording medium In another aspect of the
invention, an adhesive   and a magnetic sensitive surface when gap ad-
reservoir is formed in an upper portion of the guide  justment is effected
by means of a conventional portion formed on the movable holder, and thus,
by   5  holder for magnetic sensitive holders; simply injecting an adhesive
agent into the reser-    Fig. 15 is a graph showing the relationships voir,
the movable holder is fixed unmoved at a        between the gap, the
effective magnetic field given position relative to the fixed holder.
strength and a magnetizing pitch; In still another aspect, an holder,
having the    Fig. 16 is a connection diagram of the resistors magnetic
sensitive element retained thereon, is ap-  10  of the magnetic sensitive
element, plied an elastic urging force from the fixed holder   Fig. 17 is
an output waveform diagram of the soldered on the circuit board, with the
magnetic     magnetic sensitive element; and sensitive surface of the
magnetic sensitive element   Fig. 18 is a plan view showing a conventional
being disposed opposite to a magnetic recording      holder. medium and a
gap being provided therebetween.    15 Best Mode for Carrying Out the
Invention Brief Description of the Drawings The arrangement of the present
invention will Figs. 1 through 11 show embodiments of the       be
explained in detail below with reference to the present invention, wherein
20  embodiments shown in the accompanying draw- Fig. 1 is a perspective
view showing in assem-   ings. bled form one embodiment of a holder for
mag-       A holder for magnetic sensitive elements ac- netic sensitive
elements, where the holder is    cording to the present invention
comprises: a mov- shown as holding a magnetic sensitive element;   able
holder 3 for holding a magnetic sensitive Fig. 2 is an exploded perspective
view of the   25  element 4 to which flexible signal input/output holder;
member 5 are connected; a fixed holder 2 fixed to Fig. 3 is a plan view
showing the holder for     a board 1 for holding the movable holder 3; and
a magnetic sensitive elements and a portion of a   pair of guide means 2b,
3b for guiding the movable magnetic recording medium;
holder 3 for movement in one direction between Fig. 4 is a cross-sectional
side elevational view   30  the fixed holder 2 and the movable holder 3,
such showing the essential portion of a movable hold-  that the movable
holder 3 is moved in a direction er;
perpendicular to a magnetic sensitive surface. 4a of Fig. 5 is a
perspective view showing one exam-   the magnetic sensitive element 4. pIe
of a magnetic encoder to which the holder       In the case of the
illustrated embodiment, the for magnetic sensitive holders according to the
35  fixed holder 2 is of a magnetic metal sheet made present invention is
applied;                   from a tin-plated iron sheet and bent formed
into a Fig. 6 is a side elevational view showing one    configuration
having a dovetail groove therein as embodiment which is mounted on a
circuit         shown. Guide portions 2b are formed in a manner board whose
circuit pattern is formed on the    inclined inwardly from the upper
portions of the reverse side;                               40  respective
side walls of the fixed holder 2, thereby Figs. 7 to 9 show modifications;
yielding an elastic nature therein structurally. Those Fig. 7 is a
perspective view showing a modifica-  guide portions 2b, therefore, serve
to hold and tion in which a fixed holder is modified;        guide the
movable holder 3, allowing the same to Fig. 8 is a perspective view showing
another     move therein in one direction only. In the illustrated
modification in which lead frames are modified;    45  embodiment, an
elasticity is structurally given to Fig. 9 is a perspective view showing
yet another  the guide portions 2b by way of bending them, but modification
in which lead frames are modified;  an elastic material such as spring
steel may be Fig. 10 is perspective view showing another      employed.
Projections 2a are formed on both sides embodiment in which a fixed holder
is secured    of the fixed holder 2, respectively, so that they can by a
machine screw;                         so  be fitted into mating
positioning through-holes 1a Figs. 11 A and 11 B are perspective views
show-  formed in the board 1 or the like. In the illustrated ing holder
structures according to other embodi-  embodiment, the projections 2a are
formed by be- ments;                                          ing cut
part-way and erected from the bottom of Fig. 12 is a perspective view
showing another    the fixed holder 2 and thus integral with the fixed
example of a conventional holder;           55  holder 2. However, this
arrangement is not exclu- Fig. 13 is an exploded perspective view showing
sive and separately formed members analogous to yet another conventional
holder;                 the projections 2 may be fixed likewise to the
bottom of the fixed holder 2. The fixed holder 2 is 4 



7                 EP 0 407 578 B1                    8 secured to the
circuit board 1 by inserting the    from the rear face of the movable
holder 3 in a projections 2a into the respective through-holes 1a
direction identical to the above-mentioned direction formed in the board 1,
positioning them at a given  in which the movable holder 3 is moved. Those
point, and soldering a boundary A between the      other ends of the lead
frames 5 are so configured fixed holder 2 and the board 1 or the boundary
5   to permit their being secured to the circuit board 1. between the board
I and the leading end of each    The portions of the respective lead frames
5 which projections 2a as shown in Fig. 6. It is noted that  project from
the movable holder 3, are formed into the aforesaid movable holders
movement is effec-   bent parts 5b and rear terminal parts 5c, wherein ted
in the fixed holder in a direction perpendicular  the latter 5c is soldered
fast upon the circuit board to the magnetic sensitive surface 4a of the
mag-  10  1. Thus, it is seen that, while the rear terminal netic sensitive
element 4 fixed to the entire surface  portions 5c are secured to the board
1, the mov- of the movable holder 3. The material of the fixed  able holder
3 remains movable owing to the flexi- holder 2 is not limited to a specific
kind but, in  bility of the lead frames 5 per se. The leading terms of
productivity, preferably, such a material  portions 5a of the respective
lead frames 5 are should be used, which is solderable to the board 1,  15
electrically connected to the terminal portion of the for example, an iron
sheet plated with tin and other  magnetic sensitive element 4 and protected
with a magnetic metallic sheets, magnetic powdered al-    sealant 6. loy,
non-magnetic metal such as aluminum alloy,        Several examples, each
having the similar most preferably, a solderable magnetic metal plate
holder for magnetic sensitive elements arranged in which can assume an
elastic structure.        20  the above-described manner, and applied to a
The aforesaid movable holder 3 is bodily        magnetic encoder, will now
be explained below formed from a synthetic resin or the like, of an   with
reference to Figs. 1 to 3 and 5. insulating nature, and guide portions 3b
are formed    The holder for magnetic sensitive elements is integrally with
the movable holder 3, projecting   secured at a predetermined position on
the circuit from the opposite sides thereof, respectively. The   25  board
1 by soldering or other fixing means. Posi- guide portions 3b engage with
the respective guide  tioning of the holder is accomplished by inserting
portions 2b of the fixed holder 2 to constitute guide  the projections .2a
of the fixed holder 2 into the means. A recess 3a is formed on the frontal
sur-   corresponding through-holes 1a of the circuit board face of the
movable holder 3, and the magnetic     1. The through-holes la are formed
on the board 1 sensitive element 4 is securely fitted in the recess   30
in a parallel relation with a tangent T of the mag- 3a. The guide portions
3b include inclined surfaces  netic recording medium 9. As shown in Figs. 3
and which are slidingly movable with respect to the    5, the magnetic drum
8 is rotatably disposed in corresponding guide portions 2b of the fixed
holder  front of the magnetic sensitive element 4 of the 2. The sliding
direction is perpendicular to the   movable holder 3 incorporated in the
fixed holder magnetic sensitive surface 4a of the magnetic sen-  35  2.
Also, the drum 8 is provided on its outer periph- sitive element 4.
Adhesive reservoirs 3c are formed  ery with the magnetic recording medium 9
having a at locations above the respective guide portions 3b,  series of
alternating magnetic poles N and S there- whereby an adhesive agent is
received in the res-  about. ervoirs 3c so as to secure the movable holder
3c to   In the above-described embodiment, the fixed the fixed holder 2.
Also, a biasing magnet 7 is  40  holder 2 and the terminal portions 5c of
the lead buried in the reverse side of the magnetic sensitive  frames 5 are
secured to the circuit-pattern side of element 4 of the movable holder 3.
The guide       the circuit board 1 by soldering. However, as means, which
is arranged between the aforesaid     shown in Fig. 6, the circuit pattern
is formed on the fixed holder 2 and the movable holder 3, is prefer-
reverse side of the board 1, and the projections 2a ably of such material
and configuration that can   45  of the fixed holder 2 may be penetrated
through give the movable holder 3 an elastic pressing prop-  the board 1 to
project at the reverse side thereof erty against the movable holder 3 at a
degree      and secured thereto by dip soldering or the like. sufficient to
temporarily secure the movable holder    Now, hereinafter, a description
will be made 3 at an arbitrary position.                        regarding
the assembling of the magnetic sensitive A plurality of flexible lead
frames 5 are secured   so  element holder as well as the mounting of the to
the movable holder 3 by means of an insert      same upon a circuit board,
which are all related molding or the like, the frames being used as the
above. above-mentioned input/output members. In the il-       Firstly, the
movable holder 3, which holds the lustrated embodiment, as shown in Fig. 4,
the      magnetic sensitive element 4, inserted into be- leading ends 5a of
the respective lead frames 5 are  55  tween the guide portions 2b of the
fixed holder 2, bent upwardly and electrically connected to the    and
then, the guide portions 3b of the movable front terminal portion of the
magnetic sensitive ele-  holder 3 are clamped within the guide portions 2b
ment 4, while the other ends of the same project   by applying the elastic
pressing force of the latter 
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so as to secure the movable holder 3  Although the aforesaid embodiment is
a pre- in a provisionally unmoved state.                 ferred embodiment
of the present invention, various Next, the projections 2a of the fixed
holder 2  modifications can be employed without depart from are inserted
into the corresponding through-holes  the gist of the present invention.
For example, as 1 a of the circuit board 1 and located there in   5   shown
in Fig. 7, a platform-like projection 2c Is position. Then, soldering is
effected, which prefer-  formed at the bottom of the fixed holder 2, and
the ably consists of an automatic or dip soldering,   movable holder 3 may
be mounted on the projec- using a reflow oven, in order to fix to the
circuit  tion 2c. In this arrangement, reduced Is the area of board 1 the
boundaries A defined between the side  contact between the fixed holder 2
and bottom face faces of the fixed holder 2 and the board 1, and   10  of
the movable holder 3, in comparison with the such is done also for fixing
the terminal portions 5c  other embodiments described above, which there-
of the lead frame 5 to the board 1. During such   fore creates a less
frictional, easy movement of the process, preferably, to bend flat the
projections 2a  movable holder 3 during the gap adjustment. Addi- passing
through the through-holes 1a, la, of the  tionally, it advantageously
impedes a heat con- board 1, before soldering them, will ensure pre-  15
ductivity in soldering process for fixation of the venting the fixed holder
2 against separation from  fixed holder to the board 1. the board, against
fall therefrom, and against dis-  As needed, the lead frames 5 may be so
location.                                        formed that it projects
from the upper part of the Then an adjustment is made for varying the
reverse face of the movable holder 3, as shown in gap between the magnetic
sensitive element 4 and   20  Fig. 8, or from one lateral wall of the
movable magnetic recording medium 9: The adjustment in-   holder 3, as in
Fig. 9. In the holder structure shown volves rotating the magnetic drum 8,
displacing the  in Fig. 9, it is essentially desired that the signal
movable holder 3, during such rotation, while ob-  input/outpu element be
made of a material having a serving output values of the element 4, until
the  non-directional flexibility, such as a lead wire, in- values reach an
optimum one. In this respect, the  25  stead of the lead frames 5 having
unidirectional fixed holder 2 has been positioned unmoved in
flexibility. parallel with the tangent T of the magnetic record-  Referring
to Fig. 10, the fixed holder 2 may be ing medium 9, by means of which fixed
holder 2,   provided with a positioning pin 2d and a screw- the movable
holder 3 is retained for movement in a  mounting hole 2e. The fixed holder
2 may be fixed sole direction perpendicular to the tangent T of the  30  in
position by means of the pin 2d being securely magnetic recording medium 9.
This surely permits  inserted in a positioning hole (not shown) formed in
movement of the magnetic sensitive surface 4a of  the circuit board 1, as
well as by means of the the element 4 to be executed in a parallel relation
machine screw 10 being driven into the board 1 with the recording medium 9,
simply by moving the  through the screw-mounting hole 2e. movable holder 3,
thus rendering much easy the   35  As another mode for engaging together
the gap adjustment. The movable holder 3 in the illus-  movable and fixed
holders 3, 2, a dovetail engage- trated embodiment is secured to the
circuit board 1  ment means may be provided on both bottom by soldering
together the circuit board I and the  surfaces of the movable and fixed
holders 3, 2, in rear terminal portions 5c of the respective lead  order to
permit guiding and moving the movable frames 5. However, the flexibility of
bent portions  40  holder 3 in a sole one direction along the fixed 5b
respectively of the lead frames 5, enables the  holder 2. Reference is made
to Fig. 11 A, for in- movable holder 3 to be moved freely toward and
stance, from which it can be seen that a magnetic away from the magnetic
recording medium 9. As     metallic plate, forming the fixed holder 2, is
bent may be required, the element holder 3, to which is  formed such as to
define two guide portions 2b fixed the signal input/output member 5, may be
45  which constitutes a male dovetail engagement part retained on the fixed
holder and subjected to a   as illustrated, or otherwise a female one,
whereas soldering upon the circuit board 1.              the bottom face of
the movable holder 3 is formed When the gap adjustment has been completed,
with a mating female dovetail engagement part, or the movable holder 3 and
fixed holder 2, which are  otherwise a male one, to define two guide
portions temporarily secured by the elastic pressures ap-  50  3b,
whereupon, as indicated, engaging together plied from the guide portions 2b
and 3b, are com-  those guide portions 2b, 3b results In retaining the
pletely fixed in position by charging an adhesive  movable holder 3 for
movement in a sole direction between the corresponding guide portions 2b
and   perpendicular to the magnetic sensitive surface 4a. 3b or by a
mechanical fixing process such as      In this arrangement, the fixing of
the movable hold- caulking. In the case of fixation using the adhesive,  55
er 3 to the fixed holder 2 is accomplished by the strength of adhesion can
be increased by      charging an adhesive between the side faces of the
charging the adhesive into the adhesive reservoirs  fixed holder 2 and the
side faces of the movable 



3c.                                               holder 3 and into the
adhesive reservoirs 3c. As 6    11                EP 0 407 578 B1
12 shown in Fig. 11 B, the fixed holder 2 may be a thin   (3), and wherein
said guide means (2b,3b) is sheet fixed holder which is formed from the
guide      formed by fitting said guide portions of said portions 2b made
from male or female dovetails by      movable holder (3) between the guide
portions machining such as cutting or extrusion. In this        of said
fixed holder. arrangement, since the fixed holder 2 is made of   5 elastic
material or since the guide portions 3b of  4. The holder for magnetic
sensitive elements the movable holder 3 have elasticity, predeter-
according to claim 2, wherein said fixed holder mined elastic pressures can
be produced between        (2) is formed of an elastic material, and the
guide portions 2b and 3b. In the holder struc-     wherein said guide
portions (3b) of said mov- ture shown in Figs. 11 A and 11 B. it suffices
to form   10  able holder (3) are held by the elastic pres- the positioning
projections 2a with the fixed holder   sures applied by said guide portions
(2b) of 2 made equal in width to the movable holder 3.         said fixed
holder (2). Accordingly, it it possible to make the entire holder compact.
5. The holder for magnetic sensitive elements 15      according to claim 3,
wherein said guide por- Claims
tions (2b) of said fixed holder (2) are structur- ally given an elasticity.
1. A holder for magnetic sensitive elements, com- prising: a movable holder
(3) for holding a     6. The holder for magnetic sensitive elements
magnetic sensitive element (4) to which a flexi-  20  according to claim 1,
wherein a recess having ble signal input/output member (5) is connect-
a surface perpendicular to said direction of ed, wherein a magnetic
sensitive surface (4a)      movement is formed on a front face of said of
said magnetic sensitive element (4) is dis-     movable holder (3), and
wherein said magnetic posed opposite to a magnetic recording me-
sensitive element (4) is securely fitted in said dium (9) with a gap, a
fixed holder (2) fixed to  25  recess. a board (1), said fixed holder (2)
being adapted for holding said movable holder (3); and a      7. The holder
for magnetic sensitive elements guide means (2b,3b) for guiding said
movable       according to claim 1, wherein said fixed holder holder (3)
for movement in one direction be-       (2) is positioned and secured
parallel, by said tween said fixed holder (2) and said movable  30
positioning means (2a), to a tangent of said holder (3),
magnetic recording medium (9), and wherein characterized in that said fixed
holder (2)     said magnetic sensitive surface (4a) of said is made from a
metallic sheet and includes a       magnetic sensitive element (4) is in
parallel positioning means (2a) by which said holder        with said
magnetic recording medium (9). (2) is positioned at a predetermined
position on   35 said board (1) and that said movable holder (3)  8. The
holder according to claim 1, wherein said is movable on said fixed holder
(2) in a direc-    signal inpu/output member (5) is so bent as to tion
defined by said guide means (2b,3b),          yield a flexibility for
enabling movement of said which is identical to a direction perpendicular
movable holder (3), to thereby permit adjust- to said magnetic sensitive
surface (4a) of said  40  ment of said gap present between said mag-
magnetic sensitive element (4) to thereby per-     netic sensitive surface
(4a) and said magnetic mit adjustment of said gap between said mag-
recording medium (9). netic sensitive surface (4a) and said magnetic
recording medium (9).                           9. The holder according to
claim 2, wherein said 45      positioning means (2a) comprises at least two
2. The holder for magnetic sensitive elements          projections (2a)
provided at said fixed holder according to claim 1, wherein said fixed
holder    (2) and positioning through holes (la) formed (2) is made from a
magnetic metallic sheet.        in said board (1), so that said fixed
holder (2) is solderable on said board (1) so as to be 3. The holder for
magnetic sensitive elements  50      fixed thereon, with projections (1a)
inserted in according to claim 1, wherein, as said guide       said
respective through holes (1a) of said means, a pair of right and left guide
portions     board (1). (2b) having inwardly inclined surfaces are formed
on said fixed holder (2), while a pair of  10. The holder according to
claim 3, wherein an right and left guide portions (3b) having in-  55
adhesive reservoir means is formed in said dined surfaces which slide on
said respective      guide means. 



guide portions (2b) of said fixed holder (12) are formed to project from
said movable holder 7    11                 EP 0 407 578 B1
(err) shown in Fig. 1 1 B, the fixed holder 2 may be a thin   (3), and
wherein said guide means (2b,3b) is sheet fixed holder which is formed from
the guide       formed by fitting said guide portions of said portions 2b
made from male or female dovetails by       movable holder (3) between the
guide portions machining such as cutting or extrusion. In this         of
said fixed holder. arrangement, since the fixed holder 2 is made of   5
elastic material or since the guide portions 3b of  4. The holder for
magnetic sensitive elements the movable holder 3 have elasticity, predeter-
according to claim 2, wherein said fixed holder mined elastic pressures can
be produced between         (2) is formed of an elastic material, and the
guide portions 2b and 3b. In the holder struc-      wherein said guide
portions (3b) of said mov- ture shown in Figs. 11 A and 11B, it suffices to
form   10  able holder (3) are held by the elastic pres- the positioning
projections 2a with the fixed holder    sures applied by said guide
portions (2b) of 2 made equal in width to the movable holder 3.
said fixed holder (2). Accordingly, it it possible to make the entire
holder compact.                                            5. The holder
for magnetic sensitive elements 15      according to claim 3, wherein said
guide por- Claims                                                  tions
(2b) of said fixed holder (2) are structur- ally given an elasticity. 1. A
holder for magnetic sensitive elements, com- prising: a movable holder (3)
for holding a      6. The holder for magnetic sensitive elements magnetic
sensitive element (4) to which a flexi-  20  according to claim 1, wherein
a recess having ble signal input/output member (5) is connect-      a
surface perpendicular to said direction of ed, wherein a magnetic sensitive
surface (4a)       movement is formed on a front face of said of said
magnetic sensitive element (4) is dis-      movable holder (3), and wherein
said magnetic posed opposite to a magnetic recording me-          sensitive
element (4) is securely fitted in said dium (9) with a gap, a fixed holder
(2) fixed to  25  recess. a board (1), said fixed holder (2) being adapted
for holding said movable holder (3); and a       7. The holder for magnetic
sensitive elements guide means (2b,3b) for guiding said movable
according to claim 1, wherein said fixed holder holder (3) for movement in
one direction be-        (2) is positioned and secured parallel, by said
tween said fixed holder (2) and said movable  30    positioning means (2a),
to a tangent of said holder (3),
magnetic recording medium (9), and wherein characterized in that said fixed
holder (2)      said magnetic sensitive surface (4a) of said is made from a
metallic sheet and includes a        magnetic sensitive element (4) is in
parallel positioning means (2a) by which said holder         with said
magnetic recording medium (9). (2) is positioned at a predetermined
position on   35 said board (1) and that said movable holder (3)  8. The
holder according to claim 1, wherein said is movable on said fixed holder
(2) in a direc-     signal inpu/output member (5) is so bent as to tion
defined by said guide means (2b,3b),           yield a flexibility for
enabling movement of said which is identical to a direction perpendicular
movable holder (3), to thereby permit adjust- to said magnetic sensitive
surface (4a) of said   40  ment of said gap present between said mag-
magnetic sensitive element (4) to thereby per-      netic sensitive surface
(4a) and said magnetic mit adjustment of said gap between said mag-
recording medium (9). netic sensitive surface (4a) and said magnetic
recording medium (9).                            9. The holder according to
claim 2, wherein said 45      positioning means (2a) comprises at least two
2. The holder for magnetic sensitive elements           projections (2a)
provided at said fixed holder according to claim 1, wherein said fixed
holder     (2) and positioning through holes (1a) formed (2) is made from a
magnetic metallic sheet.         in said board (1), so that said fixed
holder (2) is solderable on said board (1) so as to be 3. The holder for
magnetic sensitive elements  so       fixed thereon, with projections (1a)
inserted in according to claim 1, wherein, as said guide        said
respective through holes (la) of said means, a pair of right and left guide
portions      board (1). (2b) having inwardly inclined surfaces are formed
on said fixed holder (2), while a pair of  10. The holder according to
claim 3, wherein an right and left guide portions (3b) having in-  55
adhesive reservoir means is formed in said 



dined surfaces which slide on said respective       guide means. guide
portions (2b) of said fixed holder (12) are formed to project from said
movable holder 7    13                EP 0 407 578 B1
(err) (err) 11. The holder for magnetic sensitive elements
Patentanspruche according to claim 3, wherein an adhesive res- ervoir (3c)
is formed in an upper portion of    1. Halter fr magnetisch empfindliche
bzw. ma- said guide portion (3b) of said movable holder
gnetempfindliche Elemente, umfassend: einen (3).
5       verschiebbaren Halter (3) zum  Halten eines magnetempfindlichen
Elements (4), mit dem 12. The holder according to claim 1, wherein said
ein flexibles Signaleingabe/ausgabeelement (5) guide means (2b,3b) is
formed by a guide           verbunden ist, wobei eine magnetempfindliche
portion (2b) of said fixed holder (2) and a        Flache (4a) des
magnetempfindlichen Ele- mating guide portion (3b) of said movable  10
ments (4) mit einem Spalt dazwischen in Ge- holder (3), wherein said guide
portions (2b,3b)    genUberstellung zu elnem magnetischen Auf- of said
fixed and movable holders slidably         zeichnungsmedium  (9) angeordnet
ist, einen engage such that said movable holder (2) may       an einer
Leiterplatte (1) befestigten festen be moved back and forth for said gap
adjust-       (feststehenden) Halter (2), welcher den ver- ment.
15      schiebbaren Halter (3) zu halten vermag, und eine
FUhrungseinrlchtung (2b, 3b) zum FUhren 13 The holder according to claim 1,
wherein said       des verschiebbaren Halters (3) fir Verschie- fixed
holder (2) is fixed by soldering to said     bung in einer Richtung
zwischen dem festen board (1).
Halter (2) und dem verschiebbaren Halter (3), 20         dadurch
gekennzelchnet, daB der feste 14. The holder according to claim 1, wherein
said      Halter (2) aus einem Metallblech hergestellt ist movable and
fixed holders (2,3) are formed         und (ein) Positioniermittel (2a)
aufweist, mit generally in dovetail shape at their respective    dessen
(deren) Hilfe der Halter (2) in einer portions (2b,3b) corresponding to
said guide       vorbestimmten Position auf der Leiterplatte (1) means
(2b,3b).                             25      positioniert ist, und daB der
verschiebbare Hal- ter (3) auf dem festen Halter (2) in einer durch 15. The
holder according to claim 14, wherein one      die FUhrungseinrichtung (2b,
3b) definierten of said movable and fixed holders (2) is formed    Richtung
verschiebbar ist, welche mit einer with a male dovetail engagement portion
(2b)       Richtung senkrecht zur magnetempfindlichen whereas another of
said movable and fixed   30     Flache (4a) des magnetempfindlichen Ele-
holders (3) is formed with a female dovetail       ments (4) identisch ist,
um damit eine Einstel- portion (3b), wherein said male and female
lung des Spalts zwischen der magnetempfind- dovetail portions constitute
said guide means      lichen Flache (4a) und dem magnetischen Auf- (2b,3b)
and wherein both said movable and          zeichnungsmedium (9) zuzulassen.
fixed holders (2.3) slidably engage at said  35 male and female dovetail
portions.              2. Halter flr magnetempfindliche Elemente nach
Anspruch 1, wobei der feste Halter (2) aus 16. The holder according to
claim 1, wherein said      einem magnetischen Metallblech geformt ist.
fixed holder (2) is provided with a means (2c) for reducing the area of
contact of said fixed   40  3. Halter fir magnetempfindliche Elemente nach
holder (2) with said movable holder (3).           Anspruch 1, wobei als
FUhrungseinrichtung am festen Halter (2) zwei rechte und linke FUh- 17. The
holder according to claim 16, wherein said     rungsteile (2b) mit schrag
einwarts (nach oben) reducing means (2c) comprises a platform-like
verlaufenden Flachen angeformt sind, wahrend projected portion (2c) formed
at a bottom wall  45  am verschiebbaren Halter (3) zwei rechte und of said
fixed holder.                              linke FOhrungsteile (3b) mit
Schragflachen, die auf den jeweiligen Fahrungsteilen (2b) des fe- 1& The
holder according to claim 1, wherein said       sten Halters (2) gleiten,
angeformt sind, und fixed holder (2) is provided with a positioning
wobei die FUhrungseinrichtung (2b, 3b) durch pin (2d) and a screw-mounting
hole (2e) and   5o   (passendes) Einschieben der FUhrungsteile wherein said
fixed holder (2) is fixed in position  des verschiebbaren Halters (3)
zwischen die upon said board (1) by a machine screw driven
FUhrungsteile des festen Halters gebildet ist. (10) into said board (1)
through said screw- 



mounting hole (2e) as well as by said position-  4. Halter fir
magnetempfindliche Elemente nach ing pin (2d).
55      Anspruch 2, wobei der feste Halter (2) aus einem elastischen
Werkstoff gpformt ist und wobei die.FUhrungsteile (3b) des verschiebba- ren
Halters (3) durch die von den FUhrungstei- 8    15                 EP 0 407
578 B1                     16   11!11111 11111111111 1 N  1 len (2b) des
festen Halters (2) ausgeUbten          des festen Halters (2) und ein
komplementares elastischen Dracke (fest) gehalten sind.
FUhrungsteil (3b) des verschiebbaren Halters (3) gebildet !st und wobei die
FUhrungsteile 5. Halter fUr magnetempfindliche Elemente nach          (2b,
3b) von festem und verschiebbarem Halter Anspruch 3, wobei den
FUhrungteilen (2b) des   5    derart verschiebbar zusammengreifen, daB der
festen Halters (2) eine strukturelle Elastizitat     verschiebbare Halter
(2) flr die Spalteinstel- verliehen ist.
lung rUckw~rts und vorwfirts verschiebbar ist. 6. Halter fUr
magnetempfindliche Elemente nach       13. Halter nach Anspruch 1, wobei
der feste Halter Anspruch 1, wobei an (in) einer Stirnflache des   10  (2)
durch Loten an der Leiterplatte (1) befestigt verschiebbaren Halters (3)
eine Ausnehmung          ist. mit einer senkrecht zur Verschleberichtung
lie- genden Flache geformt ist und wobel das ma-      14. Halter nach
Anspruch 1, wobel der verschieb- gnetempfindliche Element (4) mit sicherem
bare und der feste Halter (2, 3) an ihren Jewel- Sitz in die Ausnehmung
eingepaflt ist.      15       ligen, der FUhrungseinrichtung (2b, 3b) ent-
sprechenden Abschnitten im wesentlichen mit 7. Halter flr
magnetempfindliche Elemente nach          einer
Schwalbenschwanz(fUhrungs)form ausge- Anspruch 1, wobei der feste Halter
(2) mit Hilfe     bildet sind. des (der) Positioniermittel (2a) parallel zu
einer Tangente des magnetischen Aufzeichnungs-  20   15. Halter nach
Anspruch 14, wobei einer (2) der mediums (9) positioniert und festgelegt
ist und     verschiebbaren und festen Kalter mit einem wobei die
magnetempfindliche Flache (4a) des
Innen-Schwalbenschwanzeingreifabschnitt (2b) magnetempfindlichen  Elements
(4) parallel          ausgebildet !st, w~hrend der andere (3) der zum
magnetischen Aufzeichnungsmedium (9)            verschiebbaren und festen
Halter mit eirnem angeordnet ist.                             25
AuIen-Schwalbenschwanzabschnitt (3b) verse- hen ist, wobei die Innen- und
AuBen-Schwal- 8. Halter nach Anspruch 1, wobel das Signalein-
benschwanzabschnitte die FUhrurigseinrichtung gabe/ausgabeelement (5) so
gebogen !st, daB          (2b, 3b) bilden und wobei verschiebbarer und es
Flexibilitat zur Erm6glichung einer Ver-          fester Halter (2, 3) an
den Innen- und AuBen- schiebung  des verschiebbaren  Halters (3)  30
Schwalbenschwanzabschnitten   verschiebbar zwecks Erm6glichung einer
Einstellung des            miteinander in Eingriff gebracht sind. zwischen
der magnetempfindlichen Flache (4a) und dem magnetischen
Aufzeichnungsmedium         16. Halter nach Anspruch 1, wobei der feste
Halter (9) bestehenden Spalts aufweist.                    (2) mit einem
Mittel (2c) zur Verkleinerung der 35      Kontaktflache zwischen dem festen
Halter (2) 9. Halter nach Anspruch 2, wobei das (die) Posi-        und dem
verschiebbaren Halter (3) versehen tioniermittel (2a) mindestens zwei am
festen         !st. Halter (2) vorgesehene Nasen (2a) sowie in der
Leiterplatte (1) ausgebildete durchgehende Po-   17. Halter nach Anspruch
16, wobei das (Flachen- sitionier6ffnungen (1a) umfalt (umfassen), so   4o
)-Verkleinerungsmittel (2c) einen an elner Bo- daO der feste Halter (2) zu
seiner Befestigung       denwand des festen Halters angeformten, plat- an
der Leiterplatte (1) an dieser anl6tbar ist,     tenformartig erhabenen
Abschnitt (2c) umfalt. wahrend die Nasen (la bzw. 2a) in die betref- fenden
durchgehenden Offnungen (1a) (in) der     18. Halter nach Anspruch 1, wobel
der feste Halter Leiterplatte (1) eingesteckt sind.          48       (2)
mit einem Positionierzapfen (2d) und elner Schrauben-(aufnahme)bohrung (2e)
versehen 10. Halter nach Anspruch 3, wobel in der FUh-           !st und
wobei der feste Halter (2) mittels einer rungseinrichtung  eine
Klebmittelreservoirein-      durch die Schraubenbohrung (2e) hindurch in
richtung geformt ist.                                die Leiterplatte (1)
eingeschraubten Maschi- 50      nenschraube (10) sowie mittels des
Positionier- 11. Halter flr magnetempfindliche Elemente nach
zapfens (2d) in seiner Position auf der Leiter- Anspruch 3, wobei in einem
oberen Abschnitt          platte (1) festgelegt ist. des Fi0hrungsteils
(3b) des verschiebbaren 



Halters (3) ein Klebmittelreservoir (3c) geformt  Revendicatlons ist.
55 1. Support pour el6ments magneto-sensibles, 12. Halter nach Anspruch 1,
wobei die FUhrungs-         comprenant: un support mobile (3) pour tenir
einrichtung (2b, 3b) durch ein FUhrungsteil (2b)     un 6l6ment
magn6to-sensible (4) auquel est 9    17                 EP 0 407 578 B1
18    1       lllc   L     1 connect6 un e6lment flexible d'entree et de
parties de guidage (2b) dudit support fixe (2) sortie de signaux (5), dans
lequel une surface      regoivent une elasticite par construction.
magn6to-sensible (4a) dudit 6l6ment magn6to- sensible (4) est disposee en
face d'un moyen     6. Support pour el6ments magn6to-sensibles se-
d'enregistrement magn6tique (9) avec un jeu,   5     Ion la revendication
1, dans lequel un 6vide- un support fixe (2) fix6 sur une plaque (1), ledit
ment ayant une surface perpendiculaire a ladi- support fixe (2) 6tant
adapt6 pour tenir ledit      to direction du mouvement est forme sur la
support mobile (3) ; et un moyen de guidage         surface frontale dudit
support mobile (3), et (2b, 3b) pour guider ledit support mobile (3)
dans lequel l'6l6ment magn6to-sensible (4) est dans un mouvement selon une
direction entre   10     fixe fermement dans ledit evidement. ledit support
fixe (2) et ledit support mobile (3), caract6rise en ce quo ledit support
fixe (2)  7. Support pour elements magneto-sonsibles se- est constitu6 par
une feuille m6tallique et com-     Ion la revendication 1, dans lequel
ledit support prend un moyen de positionnement (2a) par           fixe (2)
est positionn6 et fixe parallelement par lequel ledit support (2) est
positionne a une   i5  lesdits moyens de positionnement (2a), suivant
position pr6determineo sur ladite plaque (1), et     une tangente dudit
moyen d'enregistrement en ce que ledit support mobile (3) est mobile
magnetique (9), et dans lequel ladite surface sur ledit support fixe (2)
selon une direction       magneto-sensible (4a) dudit 6l6ment magn6to-
definie par ledit moyen de guidage (2b, 3b) qui      sensible (4) est
parallele audit moyen d'enre- est identique a une direction perpendiculaire
a   20  gistrement magn6tique (9). ladite surface magndto-sensible (4a)
dudit e1l- ment magn6to-sensible (4) pour permettre ain-    8  Support
selon la revendication 1, dans lequel si un r~glage dudit jeu entre ladite
surface        ledit 6lement d'entree et de sortie de signaux
magn6to-sensible (4a) et ledit moyen d'enre-         (5) est plie de fagon
a avoir une flexibilite gistrement magn6tique (9).                  25
rendant possible le mouvement dudit support mobile (3), permettant ainsi le
r6glage dudit 2. Support pour elements magn6to-sensibles se-          jeu
present entre ladite surface magn6to-sensi- Ion la revendication 1, dans
lequel ledit support    ble (4a) et ledit moyen d'enregistrement ma- fixe
(2) est constitue par une feuille metallique    gn6tique (9). magnetique.
30 9. Support selon la revendication 2, dans loquel 3. Support pour
6lements magn6to-sensibles se-          ledit moyen de positionnement (2a)
comprond Ion la revendication 1, dans lequel, en tant que     au moins deux
saillies (2a) pr6vues sur ledit ledit moyen de guidage, une paire de
parties         support fixe (2) et positionndes par des trous de guidage
droite et gauche (2b), ayant des   35     (1a) formes sur ladite plaque
(1), de fagon que surfaces inclinees yor l'interieur, est formee      ledit
support fixe (2) puisse 8tre bras6 sur sur ledit support fixe (2), tandis
qu'une .paire    ladite plaque (1) pour y 8tre fixe, avec des de parties de
guidage droite et gauche (3b),         saillies (la) introduites dans les
trous respec- ayant des surfaces inclinees qui glissent sur        tifs
(1a) sur ladite plaque (1). lesdites parties de guidage respectives (2b)
40 dudit support fixe (12), est formee pour faire   10. Support selon la
revendication 3, dans loquel saillie a partir dudit support mobile (3), et
dans   un moyen formant r6servoir adh6sif est consti- lequel ledit moyen de
guidage (2b, 3b) est           tu6 dans ledit moyen de guidage. forme en
montant lesdites parties de guidage dudit support mobile (3) entre les
parties de   45  11. Support pour 6l6ments magn6to-sensibles se- guidage
dudit support fixe.                         Ion la revendication 3, dans
lequel un reservoir adh6sif (3c) est form6 a la partie superieure de 4.
Support pour des elements magneto-sensibles          ladite partie de
guidage (3b) sur ledit support selon la revendication 2, dans lequel ledit
sup-     mobile (3). port fixe (2) est forme a partir d'un mat6riau   50
6lastique, et dans lequel lesdites parties de    12. Support selon la
revendication 1, dans lequel guidage (3b) dudit support mobile (3) sont
ledit moyen de guidage (2b, 3b) est constitue 



tenues par la pression elastique appliqu6e par       par une partie de
guidage (2b) sur ledit sup- lesdites parties de guidage (2b) dudit support
port fixe (2) et une partie de guidage conju- fixe (2).
55       guee (3b) dudit support mobile (3), dans loquel les parties de
guidage (2b, 3b) desdits sup- 5. Support pour el6ments magn6to-sensibles
se-          ports fixe et mobile viennent ern prise en glis- Ion la
revendication 3. dans lequel lesdites         sant de fagon que ledit
support mobile (2) 10    puisse etre deplac6 vers Pavant et vers I'arrie-
re pour ledit r6glage du jeu. 13. Support selon la revendication 1, dans
lequel ledit support fixe (2) est fixe par brasage sur   5 ladite plaque
(1). 14. Support selon la revendication 1, dans lequel lesdits supports
mobile et fixe (2, 3) sont for- m6s globalement en forme de queue d'aronde
10 a leurs parties respectives (2b, 3b) correspon- dant audit moyen de
guidage (2b, 3b). 15. Support salon la revendication 14, dans lequel l'un
desdits supports mobile et fixb (2) est  is form6 avec une partie de
montage a queue d'aronde male (2b), tandis que l'autre desdits supports
mobile et fixe (3) est form6 par une partie en queue d'aronde femelle (3b),
et dans lequel les parties en queues d'aronde male et  20 femelle
constituent ledit moyen de guidage (2b, 3b), et dans lequel lesdits deux
supports mobile et fixe (2, 3) viennent en prise en glissant sur lesdites
parties en queues d'aron- de male et femelle.                         25
16. Support selon la revendication 1, dans lequel ledit support fixe (2)
est pourvu d'un moyen (2c) pour r6duire la surface de contact dudit support
fixe (2) avec ledit support mobile (3).    30 17. Support salon la
revendication 16, dans lequel ledit moyen de reduction (2c) comprend une
partie faisant saillie en forme de plate-forme (2c) form6a sur une paroi de
fond dudit sup-   35 port fixe. 18. Support salon la revendication 1, dans
loquel ledit support fixe (2) est muni d'une broche de position (2d) et un
pergage de fixation par vis  40 (2e) et dans lequel ledit support fixe (2)
est maintenu en position sur ladite plaque (1) par une vis mecanique (10)
introduite dans ladite plaque (1) par ledit pergage de fixation par vis
(2e), ainsi que par ladite broche de positionne-  45 ment (2d). 50 55    


