
1                  EP0414 315 Description                     section  in
that the lower surface of the connection strips define the lower boundary
of the device and in The invention relates to an inductive device, com-
that the lower surfaces of the central limbs are in a prising a soft
magnetic core which consists of two E-  plane which is at such a distance
from the lower shaped core halves, each of which comprises three   5
boundary plane that the symmetry plane of the cen- limbs which are
interconnected by a yoke, which core  tral limbs is situated halfway
between the upper halves are arranged one against the other by way of
boundary plane and a plane which extends parallel to the free ends of the
limbs, the central limbs extending  the boundary planes and is situated
from 0.1 to 1 mm within a coil former on which a winding is provided,
above the lower boundary of the device. the coil former having connection
strips thereon, the   10  The invention Is based on the recognition of the
outer limbs extending between an upper boundary   fact that a further
reduction of the structural height of plane and a lower boundary plane, the
lower bound-  the known transformer can be achieved only by re- ary plane
being above the lower boundary of the    ducing the height of the
softmagneticyokeand/orthe body of the device, and the upper and lower
boundary  coil former. Areduction of the height of the yoke orthe planes
extending parallel to the longitudinal direc-  15  coil former reduces the
winding space available tions of the outer limbs and the yokes, the
distance  above or below the central limb, respectively, so that between
the boundary planes being equal to the     a part of the overall winding
space available is not height of the outer limbs In a direction
perpendicular  used. The winding space thus lost Increases the to the
boundary planes, which height is greater than  structural height of the
transformer. In the  Inductive the height of the central limbs, the central
limbs hav-  20  device in accordance with the invention, the central ing a
symmetry plane extending parallel to the bound-  limb is shifted in the
vertical direction with respect to ary planes.
the yoke (and with respect to the coil former), so that The inductive
device can be, for example a trans-  substantially the same winding space
Is available still former or a choke coil. A transformer of this kind is
in all directions and this space can be completely fil- known from US-A
4,760,366. Transformers of this  25  led. The magnitude of the winding
space is deter- kind are intended particularly for mounting on a print-
mined by the distance between the upper boundary ed circuit board, the
boundary planes then extending  plane of the core and the upper boundary of
the cen- parallel to the plane of the board. The lower boundary  tral limb.
This distance can be comparatively arbitrar- plane is then formed by the
boundary plane nearest  ily chosen by the designer, after which the dimen-
to the board. The coil former may be provided with a   30  slons of the
coil former can, be adapted in  order to connection strip with connection
pins which are con-  comply with the features proposed by the invention.
nected to lead-outs of the winding and which project  The distance between
the lower boundaryof the cen- below the lower boundary plane in a direction
perpen-  tral limb and the lower boundary plane preferably dicular to the
boundary planes. The lower boundary  amounts to at least 0.2 mm. of the
coil formerthen rests againstthe surface of the   35  The lateral
dimensions of the winding space are board. The reason why the height of the
central limb  determined by the distance between the facing side is
smallerthan the heightof the outer limbs is that the  faces of the central
limbs and the outer limbs, Itis de- structural height of the core may then
be smaller than  sirable to minimize this distance in order to minimize In
conventional E-cores. This is important because  the quantity of core
material used and to minimize the printed circuit boards are often mounted
one over the   40  surface area occupied by the inductive device on the
other and the distance between neighbouring boards,  board. On the other
hand, this distance should be so must then be as small as possible, for
example 25.4  large that a coil former provided with a winding can mm.
Because the transformer is often the largest   be readily slid onto the
central limb. To achieve this, (highest) component on such a board, its
height must  a preferred embodiment of the inductive device in ac- be as
small as possible.                      45  cordance with the invention Is
characterized in that GB-A-2211669 discloses a compact transformer   the
distance between facing side faces of the central core having two identical
E-shaped core halves     limbs and the outerlimbe is from 0.1 to 0.2 mm
greater whose central limbs having a trapezoidal cross-    than the
distance between the upper side of the cen- section are positionned with
regard to the outer limbs  tral limb and the upper boundary plane. The
clear- such that the structural height of the transformer is  50  ance of
from 0.1 to 0.2 mm suffices for easy sliding relatively small.
of the coil former with the winding onto the central It is an object of the
invention to provide an induc-  limb, the Increase of the width of the
Inductive device tive device of the kind set forth whose structural  due to
the introduction of this clearance being negli- height may even be smaller
than that of the known  gibly small. transformer, for example 12.5 mm or
less.     55      These and other aspects of the Invention will be To
achieve this, the Inductive device In accor-  described In detail
hereinafter with reference to the dance with the Invention Is characterized
In that the  drawing. 



central limbs are substantially rectangular In cross-  Figure 1 is an
exploded view of a core comprising 2    3                   EP 0 414 315 B1
4 two core halves and a coil former for a first em-  tween the two boundary
planes 25, 27 Is, therefore bodiment of an inductive device in accordance
determined by the height x of the two outer limbs 5 with the invention,
that Is to say by their dimension perpendicular to the Figure 2 is a
cross-sectional view of one of the   5   boundary planes. Because the two
core halves 1 are core halves shown In Figure 1,                 Identical,
the upper boundary planes 25 coincide af- Figure 3 is a plan view of the
core half shown in  ter assembly of the Inductive device, like the two low-
Figure 2,                                      er boundary planes 27. It is
to be noted that only a rel- Figure 4 is a diagrammatic cross-sectional
view  ative meaning Is to be attached to terms such as "up- of the complete
first embodiment,          10  per", 'lower" and "height" in the present
context. The Figure 5 is a view, corresponding to Figure 1, of  lower side
of the Inductive device is  assumed to be components for a second
embodiment of an in-   the side which is intended to face the board when
ductive device in accordance with the invention,  such an Inductive device
is mounted on, for example Figure6 is a cross-sectional view, corresponding
a printed circuit board. In  the present embodiment to Figure 2, of a core
half for the second embodi-  15  thi is'the side where the contact strips
17 are situat- ment, and                                      ed.
Therefore, the "lower side of the Inductive device Figure 7is a
cross-sectional view, corresponding  remains the same when the Inductive
device Is to Figure 4, of the second embodiment.         mounted in a
position other than the position shown, Figure 1 is an exploded view of two
identical core  for example in a vertical position. halves 1 and a coil
former 3. The core halves 1 are  20  Figure 3 shows that the three limbs 5,
7 extend made of soft magnetic material, for example ferrite.  over equal
distances (hereafter termed as. "the They are shaped approximately as a E
with two outer  length" of the limbs) from the yoke 9, so that the free
limbs 5 and a central limb 7. The three limbs 5, 7 are  ends of the limbs
of the two core halves simultane- interconnected by way of a yoke 9. The
coil former 3  ously contact one another when the core halves are comprises
a tubular central portion 11 with a through-  25  slid into the cavity 13
by way of the central limbs 7. If cavity 13, the cross-sectional shape of
which corre-  the core Is to comprise an air gap, the length of the sponds
to the cross-section of the central limbs 7. At  central limbs 7 can be
chosen to be slightly smaller the two ends of the central portion 11 there
are pro-  than the length of the outer limbs 5  Figure 2 shows vided two
flanges 15 which extend perpendicularly to  that the height y of the
central limb 7 Is smaller than the longitudinal axis of the through-cavity
13 and   30  the height x of the outer limbs 5 and that the height which
support connection strips 17 attheir lowerside.  y of the central limb is
smaller than the width zof the The coil former is formed as an integral
unit of a suit-  central limb. able, electrically insulating plastics, for
example by In-  Figure 4 Is a cross-sectional view, corresponding jection
moulding. The connection strips 17 are provid-  to Figure 2, of the
complete inductive device with a ed with metal connection pins 19. During
the manu-  35  winding 29 arranged around the central portion 11 of facture
of for example a transformer a transformer  the coil former 3. The central
limb 7 has a symmetry winding consisting of a number of coils (not shown in
plane 31 which extends parallel to the boundary Figure 1) Is provided on
the central portion 11 be-  planes 25,27 and which is situated halfway
between tween the flanges 15. For the manufacture of, for ex-  the upper
boundary plane 25 and a plane 33 which ample a choke coil itsuffices to use
awinding consist-  40  extends parallel to the boundary planes and which is
ing of a single coil. Subsequently, the central limbs 7  situated from 0.1
to 1 mm above the lower boundary of the two core halves 1 are slid into the
cavity 13 in  34 of the coil former 3. In the embodiment shown the the
direction of the arrows 21, 23 until the free ends  lower boundary 34 of
the coil former 3 coincides with of the corresponding limbs of the two core
halves  the lower side of the contact strip 17. It is also possi- contact
one another. The core halves 1 are fixed in  45  ble to provide the lower
side of the contact strips 17 this position, for example by means of glue
or resilient  with projections whose lower side define the lower means (not
shown).                                 boundary 34 (not shown).
Preferably, the distance Figures 2 and 3 show one of the core halves 1 in
between the plane 33 and the lower boundary 34 of a cross-sectional view
and a plan view, respectively.  the coil former 3 amounts to 0.5 mm. The
planes 31 The outer limbs 5 of each core half 1 extend between   50  and 33
are denoted by stroke/dot lines in Figure 4 an upper boundary plane 25 and
a lower boundary    The lower boundary of the central limb 7 Is situated
plane 27. These boundary planes are denoted by     above the lower boundary
plane 27 as shown in Fig- strokes/dot lines in Figure 2. The upper boundary
ure 2. The distance preferably amounts to at least 0.2 



plane 25 extends parallel to the longitudinal direction  mm and can be
chosen to be larger (up to approxi- of the limbs 5,7 and the yoke 9 and its
position is de-  55   mately 2 mm), depending on the dimensions of  the
termined by the upper side of the outer limbs 5. The  core and the winding
space required. Thanks to the lower boundary plane 27 extends parallel
tothe upper  described construction,  the winding 29 extends be- boundary
plane 25 and its position Is determined by  tween the planes 25 and 33 and
substantially com- the lower side of the outer limbs 5. The distance d be-
pletely fills the space available at the upper and the 3    5
EP 0 414 315 B1                6 lower side. Thus, substantially no space
which would  Figure 5 shows a portion 43 of the yoke 9' which increase the
overall height of the inductive device re-  is situated below the outer
limbs 5'. At the top centre mains above and below the winding 29. The
distance  the connection strips 17' are provided with a recess of from 0.1
to 1 mm existing between the plane 33 and   5   45 In order to prevent the
cavity 13' from being partly the lower side 34 of the coil former 3 is
necessary to  closed due to their large height. maintain, after the
mounting of the inductive device  The two embodiments described demonstrate
on a printed circuit board, some clearance between  thatthe designerofan
inductive device in accordance this board and the winding 29 in order to
allow air to  with the Invention has a high degree of freedom as re- flow
around the winding for cooling purposes. This Is  10  gards the choice of
the shape of the core halves. As because the lower side 34 of the coil
former is gen-  a result, the Inductive device can be comparatively erally
mounted against the board.                 readily adapted to the
requirements imposed by dif- The distance between the side faces 35 of the
ferent applications. outer limbs 5 and the side faces 37 of the central
limb 7 facing the former side faces is from 0.1 to 0.2 mm   15 larger than
the distance between the upper side of  Claims the central limb and the
upper boundary plane 25. Consequently, between the central limb 7 and the
1. An inductive device comprising a soft magnetic outer limbs 5 exactly
enough clearance exists to en-  core which consists of two E-shaped core
halves able easy sliding of the coil former 3 with the winding   20  (1),
each of which comprises three limbs. (5,7) 29 onto the central limb. If
this clearance were great-  which are interconnected by a yoke (9), which
er, the space would no longer be completely filled by  core halves are
arranged one against the other the winding 29, so that the inductive device
would be  by way of the free ends of the limbs, the central unnecessarily
wide. As a result, more material would  limbs (7) extending. within a coil
former, (3) on be required for the formation of the core and the In-  26
which a winding (29) is provided, the coil former ductive device would
occupy a largersurface area on   (3) having connectionstrips (17)
thereon,theout- a printed circuit board.                              er
limbs (5) extending between an upper bound- Because the winding 29 fills
the space available   ary plane (25) and a lower boundary. plane (27),
substantially completely, hardly any room exists      the lower boundary
plane (27) being above the above and below this winding for guiding lead
out  30  lower boundary (34) of the device, and the upper wires from the
winding to the connection pins 19.     and lower boundary planes extending
parallel to Therefore, approximately halfway the yoke 9 a recess  the
longitudinal directions of the outer limbs and 39 is provided at the upper
side wherethrough the     the yokes, the distance (d) between the bound-
lead out wires (not shown) can be guided. Corre-      ary planes being
equal to the height(x) of the out- sponding recesses 41 are provided at the
upper side   35  er limbs in a direction perpendicular to the bound- of the
flanges 15.                                    ary planes, which height (x)
is greater than the The Figures 5 to 7 show a second embodiment of
height (y) of the central limbs, the central limbs an inductive device in
accordance with the invention.  (7) having a symmetry plane (31) extending
par- Elements In these Figures which correspond to ele-    allel to the
boundary planes, characterized in that ments of the first embodiment are
denoted by the   40  the central limbs (7) are substantially rectangular
same reference numerals as used in the Figures 1,2    in cross-section in
that the lower surfaces of the and 4, be it that they are provided with an
accent.   connection strips (17) define the lower boundary The
majordiference with respectto the first em-    (34) of the body of the
device, and in that the low- bodiment consists in that the lower boundary
of the   er surface of the central limbs (7) are in a plane central limb 7'
is situated below the lower boundary  45  which is at such a distance from
the lower bound- plane 27' instead of above this plane (see Figure 6).  ary
plane (27) that the symmetry plane (31) of In this case the distance may
again amount to from    the central limbs (7) is situated halfway between
0.2 to 2 mm. The height x' of the outer limbs 5' Is   the upper boundary
plane (25) and a plane (33) 



smaller than the height x in the first embodiment. The  which extends
parallel to the boundary planes height of the connection strips 17' Is
greater accord-  5o  (25,27) and is situated from 0.1 to 1 mm above ingly,
so that In the second embodiment the symme-    the lower boundary (34) of
the device. try plane 31' Is also situated halfway between the up- per
boundary plane 25' and the plane 33 which ex-  2. A device as claimed In
claim 1, characterized in tends parallel to the boundary planes 25, 27 and
that the distance between the lower boundary of which is situated from 0.1
to 1 mm above the lower  55  the central limbs (7) and the lower boundary
boundary 34 of the coil former 3'. As is clearly shown  plane (27) amounts
to at least 0.2 mm. in Figure 7, the winding 29' substantially completely
fills the space available between the planes 25' and  3. A device as
claimed in claim 1 or2, characterized 33' also in the second embodiment.
in thatthe distance between thefacingsidefaces 4    *   C  L   M   S lower
side. Thus, substantially no space which would   Figure 5 shows a portion
43 of the yoke 9' which Increase the overall height of the inductive device
re-  Is situated below the outer limbs 5'. At the top centre mains above
and below the winding 29. The distance  the connection strips 17' are
provided with a recess of from 0.1 to 1 mm existing between the plane 33
and   5   45 in order to prevent the cavity 13' from being partly the lower
side 34 of the coil former 3 is necessary to  . closed due to their large
height maintain, after the mounting of the inductive device   The two
embodiments described demonstrate on a printed circuit board, some
clearance between        that the designer of an inductive device In
accordance this board and the winding 29 In order to allow air to  with the
Invention has a high degree of freedom as re- flow around the winding for
cooling purposes. This is  10  gards the choice of the shape of the core
halves. As because the lower side 34 of the coil former is gen-  a result,
the inductive device can be comparatively erally mounted against the board.
readily adapted to the requirements imposed by dif- The distance between
the side faces 35 of the    ferent applications. outer limbs 5 and the side
faces 37 of the central limb 7 facing the former side faces is from 0.1 to
0.2 mm    15 larger than the distance between the upper side of  Claims the
central limb and the upper boundary plane 25. Consequently, between the
central limb 7 and the    1. An inductive device comprising a soft magnetic
outer limbs 5 exactly enough clearance exists to en-   core which consists
of two E-shaped core halves able easy sliding of the coil former 3 with the
winding   20  (1), each of which comprises three limbs (5,7) 29 onto the
central limb. If this clearance were great-  which are Interconnected by a
yoke (9), which er, the space would no longer be completely filled by  core
halves are arranged one against the other the winding 29, so that the
inductive device would be  by way of the free ends of the limbs, the
central unnecessarily wide  As a result, more material would   limbs (7)
extending within a coil former (3) on be required for the formation of the
core and the in-  26  which a winding (29) is provided, the coil former
ductive device would occupy a larger surface area on   (3) having
connection strips (17) thereon, the out- a printed circuit board.
er limbs (5) extending between an upper bound- Because the winding 29 fills
the space available    ary plane (25) and a lower boundary plane (27)
substantially completely, hardly any room exists       the lower boundary
plane (27) being above the above and below this winding for guiding lead
out  30  lower boundary (34) of the device, and the upper wires from the
winding to the connection pins 19.      and lower boundary planes extending
parallel to Therefore, approximately halfway the yoke 9 a recess   the
longitudinal directions of the outer limbs and 39 is provided at the upper
side wherethrough the      the yokes, the distance (d) between the bound-
lead out wires (not shown) can be guided. Corre-       ary planes being
equal to the height (x) of the out- sponding recesses 41 are provided at
the upper side   35  erlimbs In a direction perpendicular to the bound- of
the flanges 15.                                     ary planes, which
height (x) is greater than the The Figures 5 to 7 show a second embodiment
of      height (y) of the central limbs, the central limbs an inductive
device in accordance with the Invention.  (7) having a symmetry plane (31)
extending par- Elements in these Figures which correspond to ele-     allel
to the boundary planes, characterized in that ments of the first embodiment
are denoted by the   40  the central limbs (7) are substantially
rectangular same reference numerals as used in the Figures 1, 2    in
cross-section in that the lower surfaces of the and 4, be it that they are
provided with an accent.    connection strips (17) define the lower
boundary The major difference with respect to the f irst em-  (34) of the
body of the device, and in that the low- 



bodiment consists in that the lower boundary of the    er surface of the
central limbs (7) are in a plane central limb 7' is situated below the
lower boundary  45  which is at such a distance from the lower bound- plane
27' instead of above this plane (see Figure 6).  ary plane (27) that the
symmetry plane (31)of In this case the distance may again amount to from
the central limbs (7) is situated halfway between 0.2 to 2 mm. The height
x' of the outer limbs 5' is    the upper boundary plane (25) and a plane
(33) smallerthan the heightxin thefirstembodiment.The       which extends
parallel to the boundary planes height of the connection strips 17' is
greater accord-  50  (25,27) and  is situated from 0.1 to 1 mm above ingly,
so that in the second embodiment the symme-     the lower boundary (34) of
the device. try plane 31' is also situated halfway between the up- per
boundary plane 25' and the plane 33' which ex-  2. A device as claimed in
claim 1,  characterized in tends parallel to the boundary planes 25', 27'
and     that the distance between the lower boundary of which is situated
from 0.1 to 1 mm above the lower  55  the central limbs (7) and the lower
boundary boundary 34' of the coil former3'. As is clearly shown  plane (27)
amounts to at least 0.2 mm. in Figure 7, the winding 29' substantially
completely fills the space available between the planes 25' and  3. A
device as claimed in claim 1 or 2, characterized 33' also in the second
embodiment.                    Inthatthedistancebetweenthefacingsidefaces 4
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of the central limbs (7)and the outerlimbs  3. Vorrichtung nach
Anspruoh.1-oder2,dadurch ge- (5) isfrom 0.1 to 0.2mm greaterthan the
distance   kennzelchnet, daB der Abstand zWischen einan- between the upper
side of the central limb and     der zugewandten SeitenflAchen (35, 37) der
Mit- the upper boundary plane (25).             5       telschenkal (7) und
der Auienschenkel- (5) um 0,1 bis 0,2 mm groler ist als der Abstand zwl- 4.
A device as claimed in any one of the preceding     schen der Oberseltb des
Mittelachenkels und der claims, characterized In that said winding (29)
oberen Grenzebene (25). substantially entirely occupies the space be- tween
the upper boundary plane (25) and said  to  4. Vorrichtung nach elner oder
mehreren der voran- plane (33) extending parallel to the boundary
gehenden Anspriiche, dadurch gekennzeichnet, planes (25,27), thereby
minimizing the height of   dal die Wicldung (29) Im wesentilichen den Raum
said device for a given size of said winding (29).  zwischen der oberen
Grenzebene (25) und der sich parallel zu den Grenzebenen (25, .27) er- 15
streckenden Ebene (33) elnnimmt, wobel die HO- Patentanspruche
he der Vorrichtung fur eine vorgegebene Abmes- sung der Wicikdung (29)
minimlert wird. 1. Induktive Vorrichtung mit elnem weichmagnetl- schen
Kern, der aus zwel E-farmigen Kernhalf- ten (1) mit Je drei Schenkein (5,
7) besteht, die  20 . Revendications durch ein Joch (9) miteinander
verbunden sind, wobei die Kernhilfben mit den frelen Enden der  1.
Dispositf Inductif comportant un noyau magnetl- Schenkel aneinander
gestelit sind, wobel die Mit-  que doux constitu6 de deux moities de noyau
en telschenkel (7) sich In elnem Spulenkorper (3) er-  E (1) presentant
chacune trols alles (5,7) rell6es strecken, auf dem eine Wicidung (29)
angebracht  25  entre dlles par une culasse (9), molti6sdenoyau- ist, und
wobei der Spulenkorper (3) Verbindungs-   qul sont accol6es par lea
extr6mit6s libres des al- streifen (17) darauf enthalt, die Auienschenkel
les, les ailes centrales (7) s'etendant dans une (5) sich zwlschen einer
oberen Grenzebene (25)     carcasse de bobine (3) sur laquelle est prhvu un
und einer unteren Grenzebene (27) erstrecken,      enroulement (29), la
carcasse de bobine (3) por- die untere Grenzebene (27) fiber der unteren
30  tant des barrettes de connexion (17), lea alles ex- Grenzflache (34)
der Vorrichtung liegt, und die    terieures (5) s'etendant entre des plans
llmites oberen und unteren Grenzebenen parallel zu den     superieur (25)
et inferleur (27),1Ie plan limite infe- Lsngsrichtungen derAuBenschenkel
und der Jo-       rieur (27) etant sItu6 au-dessus de Ia limite Infe- che
verlaufen, der Abstand (d) zwischen den        rieure (34) du corps du
dispositif et les plans limi-; Grenzebenen  gleich  der  Hohe  (x) der  35
tea sup6rieur et Inf6rieur stendant parallele- AuBenschenkel in derRlchtung
senkraechtzu den      ment aux sens longitudinaux des ales exterleu-
Grenzebenen ist, die Hohe (x) groger ist als die   res et des culasses, la
distance (d) entre lea plans 



Hohe (y) der Mittelschenkel (7), die elne zu den   llmites, mesuree dane
une direction perpendicu- Grenzebenen parallel verlaufende Symmetfie-
laire aux plans limites, 6tant egale A la hautbur (x) ebene (31) besitzen;
dadurch gekennzeichnet,  40   des alles extrieures; hauteur (x) qui est
sup6- daM die Mittelschenkel (7) im wesentlichen einen   rieure A la
hauteur (y) des alles centrales, les al- Rechteckquerschnitt haben, daB die
unteren FIia-   lea centrales (7) ayant un plan de .symetrie (31) chen der
Verbindungsstreifen (17) die untere
sb'tendantparallblementauxplansiumites,carac- Grenzflache (34) des K8rpers
der Vorrichtung       teris6 en ce que les ales centrales (7) sont son-
definieren, und daB die unteren Flachen der Mit-  45  siblement
rectangulaires en section transversale, telschenkel (7) so welt Ober oder
unter der unte-  en ce que les surfaces inf6rieures des barrettes ran
Grenzebene (27) liegen, daB die Symmetrie-     de connexion (17)
definissent la limite inf6reiure ebene (31) der Mittelschenkel (7) halbwegs
zwl-    (34) du corps du dispositif, et en ce que lea sur- schen der oberen
Grenzebene (25) und einer zu      faces inf6rieures des aliles centrales
(7) sont si- den Grenzebenen (25, 27) parallel verlaufenden   5o  Waes dans
un plan separe du plan limits infefieur Ebene (33) liagt, und um 0,1 bla 1
mm fiber der    (27) par une distance telle quo le plan de symetrie unteren
Begrenzung (34) der Vorrichtung llegt.     (31) des alles centrales (7)
estsitue A ml-distance entre leplan limite sup6rieur (25) et unplan (33) 2.
Vorrichtung nach Anspruch 1, dadurch gekenn-        s'etendant
paralblelment aux plans lilmites (25, zelchneti daB der Abstand zwlschen
der untaren   6s  27) et qull estslhe6 A une distance comprise entre
Begrenzung des Mittelachenkels (7) und der un-     0,1 et 1 mm au-dessus de
la limitb inf6rieure (34) teren Grenzebene (27) wenigstens 0,2 mm be-
du dispositif. tragt. 2. Dispositif selon la revendication 1, caract6rls6
en 5    9                    EP 0 414 315 B1                   10
1111111111111111111111111111 * C   L   M S * ce que la distance comprise
entre la limits infe- rieure des ailes coentrales (7) et le plan limite in-
f6rieure (27) est au moins 6gale A 0,2 mm. 5 3. Dispositif solon la
revendication I ou 2, caracte- rise en ce que la distance comprise entre
les fa- ces laterales opposees (35, 37) des ailes centra- les (7) et des
ailes ext6rieures (5) est uperieure de 0,1 a 0,2 mm A la distance comprise
entre la  10 face sup6rieure de l'alle centrals et le plan limite sup6rieur
(25). 4. Dispositif selon l'une quelconque des revendica- tions
prec6dentes, caracteise an ce qua ledit en-   15 roulement (29) occupe A
peu pres entleroment I'espacoe compris entre le plan limits sup6rieur (25)
et ledit plan (33), s'ebndant parallelement aux plans llmites (25, 27),
defagon A riduire a un minimum la hauteur dudit dispositif pour una taille
20 donn6e dudit enroulement (29). 25 30 35 40 45 50 55. 6    


