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clearances from the surfaces of the load beam and the mounting plate. The
critical clearances are related This invention relates to apparatus
forsupporting  to the thickness and size of the capture tabs with re- a
conductor sleeve in a head-gimbal assembly.      spect to the load beam and
the mounting plate. If A head-gimbal assembly used in a hard disk file   5
these clearances are not maintained, the capture consists essentially of
three components. The first  tabs interfere with the clamps used in the
ball-staking component is a slider which features a self-acting hy-
operation causing alignment errors. drodynamic air bearing and an
electromagnetic trans-   Mere closure of the capture tabs around the con-
ducer used for recording and retrieving information on  ductor sleeve does
not compress the tabs enough to and from a spinning magnetic disk. The
second com-   10   provide the necessary clearances. Therefore, an ad-
ponent is a gimbal which is attached to the slider. The  ditional operation
must be performed. After the cap- gimbal is resilient In the pitch and roll
directions of the  ture tabs are closed, they must be compressed until
sliderto allowthe slidertofollowthe topography of the  they provide the
necessary clearances. disk over which it is flying. Also, the gimbal is
rigid in  The compression, however, alters the substan- the in-plane
directions for maintaining precise in-pla-  15  tially round
cross-sectional shape of the closed cap- ne slider positioning. The third
component is a load  ture tabs into an oblong shape. This often results in
beam which is attached to the gimbal and to a support  the formation of
undesirable metal burrs on the cap- arm. The load beam is connected to the
support arm  ture tabs which must be removed by hand. In addition, by a
well known technique referred to as swaging or  the compression operation
significantly distorts the ball staking. The load beam is resilient in the
vertical  20  conductor sleeve and frequently damages it In some direction.
This resilience allows the slidertofollow the  cases, the conductors inside
the conductorsleeve are topography of the disk. As with the gimbal, the
load  crushed and damaged as well. beam is rigid in the in-plane
directions. The load beam  EP-A-0 232 916 relates to a disc drive assembly
also acts as a spring supplying a downward force that  in which an
electrical connection is made to the trans- counteracts the hydrodynamic
lifting force developed   25  ducer means by a flat flexible circuit. by
the air bearing.                                   Japanese Utility Model
publication no. 1-59909 Electrical signals are sent to and received from
discloses apparatus for supporting a conductor the electromagnetic
transducer via very small con-  sleeve In a head gimbal assembly, including
a load ductors. The conductors are typically twisted copper  beam having
three offset capture members extending wires. There are usually two
conductors, but the num-  30  therefrom for capturing the sleeve. ber of
conductors may vary.                           The present invention
provides a sleeve capture The wires are routed generally along a longitudi-
apparatus suitable for use with a load beam in a head- nal axis of the load
beam from the transducer to the  gimbal assembly, in which capture tabs are
not re- support arm. The wires are placed inside a flexible  quired to
undergo compression to comply with neces- sleeve or tube to protect them
from being damaged.  35  sary clearances. The sleeve capture apparatus sup-
The conductor sleeve or tube is secured to the load  ports a conductor
sleeve running from a gimbal to a beam by bendable metal tabs. A typical
head gimbal  support arm along the load beam. assembly has one metal tab at
the end of the load     According to the invention, there is provided ap-
beam nearest the slider, another around the longitu-  paratus suitable for
supporting a conductor sleeve in dinal mid-point of the load beam and two
more at the   40   a head gimbal assembly, the apparatus comprising a end
of the load beam nearest the support arm.      load beam having a capture
means extending there- The two metal tabs which secure the conductor   from
for capturing said sleeve, the capture means sleeve to the load beam at the
end nearest the sup-  comprising a first capture member extending from an
port arm are generally formed integrally with the load  edge of the load
beam and having a sleeve contact beam and are formed in a U-shape by the
load beam   45  surface for supporting the conductor sleeve in a first
manufacturer. The U-shape of the capture tabs facil-  direction; a second
capture member extending from itates placement of the conductor sleeve into
the tabs  the edge of the load beam and having a sleeve con- during
assembly of the head gimbal assembly. As one  tact surface for supporting
the conductor sleeve in a step in the assembly, the U-shape capture tabs
are  second direction, generally opposite to the first direc- bent closed
around the conductor sleeve to prevent  50  tion; and a third capture
member extending from the the conductor sleeve from escaping during subse-
edge of the load beam and having a sleeve contact quent handling of the
head gimbal assembly.        surface for supporting the conductor sleeve in
the However, prior to the ball staking operation, a  first direction; the
conductor sleeve being supported mounting plate is welded to the load beam.
Then, dur-  by the apparatus primarily along a support axis, the ing the
ball staking operation, clamps are applied to  55  support axis being
generally transverse to the first certain portions of the load beam and the
mounting  and second directions; characterised in that the plate.
Tofacilitate properexecution of the ball-staking  sleeve contact surface of
at least one of the capture technique, the capture tabs must maintain
certain  members has a bent contour for wrapping around a 2    



3                   EP0434261 B1                   4 portion of the
conductor sleeve.                  arm and having a second end coupled to
the gimbal, Other aspects of the invention are defined in the  conductor
means, coupled to the transducer and the appended claims.
load beam, for carrying electric signals to and from A sleeve capture
apparatus may be provided     the transducer, a first capture member
extending which is suitable for use with a load beam, the load   5   from
an edge of the first end of the load beam and beam being used for coupling
a gimbal to a support  having a contact surface for supporting the
conductor arm in a head-gimbal assembly and the sleeve cap-  means, asecond
capture memberextending from the ture apparatus being for supporting a
conductor   edge of the load beam and having a contact surface sleeve
running from the gimbal to the support arm  for supporting the conductor
means, and a third cap- along the load beam, the sleeve capture apparatus
10  ture member extending from the edge of the load comprising a first
capture member extending from an  beam and having a contact surfacefor
supporting the edge of the load beam and having a sleeve contact  conductor
means, where the second capture member surface forcontacting the conductor
sleeve, a second  has its contact surface displaced from a line defined
capture member extending from the edge of the load  generally by the
contact surfaces of the first and third beam and having a sleeve contact
surface for con-  15  capture members by a distance less than the thick-
tacting the conductor sleeve, and a third capture  ness of the conductor
means. member extending from the edge of the load beam      In any case
there may be a plurality of additional and having a sleeve contact surface
for contacting  capture members extending from the edge of the load the
conductor sleeve, where the second capture     beam, each having a contact
surface for contacting member has its sleeve contact surface displaced   20
the conductor means in alternate directions. from a line defined generally
by the sleeve contact   How the invention can be carried into effect is
surfaces of the first and third capture members by a  hereinafter
particularly described with reference to distance less than the thickness
of the conductor  the accompanying drawings, in which:- sleeve.
Figure 1 is a top plan view of a magnetic disk in A load beam may be
provided which is suitable for  25  a hard disk file with an associated
support arm coupling a gimbal to a support arm, and a head-       and
head-gimbal assembly; gimbal assembly and for supporting a conductor
Figure 2A is a bottom plan view of the head- sleeve running from the gimbal
to the support arm     gimbal assembly shown in Figure 1; along the load
beam, the beam comprising a resilient  Figure 2B is a side view of the
head-gimbal as- section with a first end for attachment to the support  30
sembly shown in Figure 2A; arm, and a second end, a substantially rigid
section  Figure 2C is a top plan view of the head-gimbal having a first end
coupled to the second end of the re-  assembly shown in Figure 2A; silient
section and a second end for attachment to the  Figure 2D is a side view
showing conductor con- gimbal, a first capture member extending from an
nections to a slider of the head-gimbal assembly edge of the first end of
the load beam and having a   35  shown in Figure 2A; sleeve contact surface
for contacting the conductor   Figure 3 is the opposite side view of
head-gimbal sleeve, a second capture member extending from the    assembly
shown in Figure 2B; edge of the load beam and having a sleeve contact
Figure 4Ashows a crimped capture tab of the pri- surface for contacting the
conductor sleeve and a     or art which is unacceptable; third capture
member extending from the edge of the   40  Figure 4B shows a crimped
capture tab of the pri- load beam and having a sleeve contact surface for
or art which is unacceptable; contacting the conductor sleeve, where the
second     Figure 4C shows a crimped capture tab of the pri- capture member
has its sleeve contact surface dis-    or art; placed from a line defined
generally by the sleeve    Figure4D shows a crimped capture tab of the pri-
contact surfaces of the first nd third capture members  45  or art which is
unacceptable; bya distance less than the thickness of the conductor  Figure
5A is a bottom plan view of a load beam sleeve.
according to the present invention; A head-gimbal assembly may be provided
which       Figure 5B is a side view of the load beam shown is suitable for
being connected to a support arm for  in Figure 5A; moving the head gimbal
assembly about an axis of ro-  50  Figure 6 is a bottom plan view, to an
enlarged tation in a magnetic recording system where informa-  scale, of
the load beam of Figure 5A with a con- tion is recorded on and retrieved
from a magnetic     ductor sleeve mounted thereon; disk, comprising a
transducer for recording and re-   Figure 7 is a diagrammatic sectional
view on the trieving the information, a slider, coupled to the trans-  line
7-7 in Figure 6, to an enlarged scale; and ducer, for providing a lifting
force to allow the trans-  55  Figure 8 is a side view of the load beam
shown in ducer to flyoverthe disk, a gimbal, coupled tothe slid-  Figure 6.
er, for providing a resilient connection to the slider, a  Asystem 10
(Figure 1) includes a load beam 12, load beam having a first end coupled to
the support  a disk 14, a rotary actuator 16, a support arm 18, a 3    



5              EP 0 434 261 B1                    6 slider 20, a conductor
sleeve 22 and a signal demod-  face 44 of mounting plate 42 and surface 46
of load ulator and controller 24. Slider 20 carries an electro-  beam 12.
Therefore, for the ball-staking technique to magnetic transducer 28 (Figure
2A) which flies over  work effectively, the plane of surface 44 and the the
surface of disk 14 as disk 14 rotates. Slider 20 is  plane of surface 46
must be free from interference by coupled to an end 21 of load beam 12 by a
gimbal 26   5   capture tabs 38 and 40. Otherwise, improper and (Figure 3).
Load beam 12 is, in turn, coupled at its  misaligned connection may result
between load other end 23 to support arm 18 by swaging or ball  beam 12 and
support arm 18. staking. As rotary actuator 16 pivots support arm 18  As
Figure 3 shows, the capture tabs 38 and 40 about axis 17, slider 20 moves
over disk 14 along an  protrude above the plane of surface 46 and below the
arc 25 to permit reading from or writing in different  io  plane of surface
44. Therefore, during assembly, af- tracks on disk 14.
ter capture tabs 38 and 40 are closed around conduc- Signals are written in
and retrieved from disk 14  tor sleeve 22, the assembler compresses capture
using electromagnetic transducer 28. Electrical sig-  tabs 38 and 40 into
an oblong cross-sectional shape nals are provided to and received from
electromag-  to a proper thickness to provide proper clearance be-
netictransducer 28 from signal demodulatorand con-  15  tween themselves
and the planes of surfaces 44 and troller 24 via conductors 30 (Figure 2A)
within con-  46. ductor sleeve 22.                                    In
order to be properly compressed, so that it In the head-gimbal
assembly(Figures 2A, 2B and  does not inferfere with the ball-staking
technique, 2C), load beam 12 is coupled, for example, by laser  capture
tabs must be compressed between the welding, to gimbal 26which, in turn, is
coupled, forex-  20  planes of surfaces 44 and 46 with some additional
ample, glued, to slider 20. Conductors 30 are thread-  clearance to
accommodate production tolerances. ed through conductor sleeve 22, which
protects con-  Figure 4A shows capture tab 38 which is not ac- ductors 30
and helps prevent them from being dam-  ceptably compressed. Capture tab 38
(Figure 4A) has aged. Conductor sleeve 22 is generally made from  been
closed sufficiently to hold conductors 30 and extruded
polytetrafluoroethylene, sometimes refer-  25  conductor sleeve 22, but has
not been sufficiently red to as Teflon or PTFE.
compressed. It protrudes above the plane of surface Load beam 12 has four
capture tabs 34, 36, 38  46 of load beam 12 and will, therefore, interfere
with and 40 forsecuring conductorsleeve 22 to load beam  the ball-staking
technique. 12 in orderto support itas it runs generally along long-  Figure
4B shows another unacceptable capture itudinal axis 32 of load beam 12
between transducer  30  tab 38 which has been closed and compressed, but 28
and support arm 18. The capture tabs include first  extends below the plane
of surface 44 of mounting and second metal tabs 34 and 36 which are thin,
flat,  plate 42. Such a capture tab 38 will interfere with the bendable
metal. During production of the head-    ball-staking technique. gimbal
assembly, an assembler places conductor       Figure 4C shows several
drawbacks of the prior sleeve 22 adjacent metal tabs 34 and 36 and bends
35  art capture tabs. Capture tab 38 (Figure 4C) has been metal tabs 34 and
36 over conductor sleeve 22 to se-  compressed sufficiently to remain
within the planes cure it in place.                                 of
surfaces 44 and 46, but has protruded into sleeve The capture tabs also
includeformed tabs 38 and  22. This can damage sleeve 22 and if capture tab
38 40 which are of substantially semi-cylindrical shape.  protrudes
farenough into sleeve 22, it can damage or The assembler places conductor
sleeve 22 within the   40  break conductors 30. semi-cylindrical capture
tabs 38 and 40 and bends    Figure 4C also shows another problem which oc-
tabs 38 and 40 closed or nearly closed around con-  curs as a result of
compression. Upon being com- ductor sleeve 22. Capture tabs 38 and 40 must
be  pressed, the surface of the bendable material forming closed
sufficiently to prevent conductor sleeve 22  capture tab 38 may fracture
ordeform underthe pres- from sliding or moving longitudinally within tabs
38   45  sure of the compression tool. This results in undesir- and 40.
Also, capture tabs 38 and 40 must be closed  able metal burrs, such as burr
48, forming on the sur- sufficiently to hold conductor sleeve 22 within the
face of capture tab 38. An additional step must be tabs so that conductor
sleeve 22 does not come loose  added to the assembly process to remove burr
48 by during subsequent assembly and handling of the    hand. head gimbal
assembly.                        50      Figure 4D illustrates another
problem resulting The conductors 30 (Figure 2D) are ultrasonically  from
the compression technique used in the prior art. bonded to connector pads
29 on the electromagnetic  Capture tab 38 (Figure 4D) has been over-
transducer 28.                                    compressed causing
conductor sleeve 22 to bulge out Because ball-staking is used to attach
load beam  from within capture tab 38. This not only causes con- 12 to
support arm 18 (Figure 1), a mounting plate 42  55  ductor sleeve 22 to
break the plane of surface 46 and (Figure 3) is coupled by laserwelding to
end 23 of load  interfere with the ball-staking operation, but it also beam
12 to facilitate the ball-staking process. During  damages conductor sleeve
22. If compressed far the ball-staking process, clamps interface with sur-
enough, capture tab 38 would damage or break con- 4    



7                  EP 0 434 261 B1                    8 ductors 30 within
conductor sleeve 22.            22, at the point where it contacts surface
72, shown All the problems shown in Figures 4Ato 4D result  in full lines,
is closer to the plane of surface 44 than in unacceptable head-gimbal
assemblies. In order to  the vertical position of sleeve 22 at the point
where it remedy the problems, additional steps must be taken  contacts
surface 70, shown as 22' in broken lines. during assembly to reposition
capture tab 38 or re-   5  Thus, the vertical position of sleeve 22 varies
as move metal burr 48 from capture tab 38. Also, if con-  it is threaded
under tab 88, contacting surface 72, and ductorsleeve 22 is crushed too
farand conductors 30  as it is threaded over tab 68, contacting surface 70.
are damaged, the head gimbal assembly must be        The hook portions of
tabs 64 and 68 (Figure 8) scrapped.
hold conductor sleeve 22 in close proximity with the A load beam 60
(Figures 5A and 5B) according to  10  edge of load beam 60. As conductor
sleeve 22 is the present invention, includes some elements simi-  threaded
beneath tab 62, over tab 64, beneath tab 66 larto those on prior art load
beam 12, which elements  and over tab 68, it is snake orwave shaped.
Thewave are given corresponding reference numerals. Thus,  shape operates
asacleatto prevent conductorsleeve load beam 60 has bendable metal capture
tabs 34   22 from sliding longitudinally within tabs 62, 64, 66 and 36
which function in the same way as those on  15  and 68, in either direction
along the edge of load load beam 12.
beam 60. Instead of capture tabs 38 and 40, however, load  In one preferred
embodiment, the material com- beam 60 hasfourcapture members 62,64,66 and
68    prising load beam 60 has a thickness of 0.0762 mm at end 23. Capture
members 62 and 66 (Figure 5B)  (0.003 inches) and mounting plate 42 has a
nominal are flat tabs which extend out from one edge of load  20  thickness
of 0.508 mm (0.02 inches). Conductor beam 60 and remain substantially in
the same plane  sleeve 22 has an nominal outer diameter of 0.4318 as load
beam 60. Capture members 64 and 68 also   mm (0.017 inches). Capture tabs
62, 64, 66 and 88 extend from the edge of load beam 60, but are formed  are
formed integrally with load beam 60 and thus have in the shape of hooks
(Figure 7) for supporting con-  a thickness of 0.0762 mm (0.003 inches).
Ideally, a ductorsleeve 22. Capture members 64 and 68 extend   25  nominal
clearance of 0.0508mm (0.002 inches) to ac- both away from the edge of load
beam 60 and out of  commodate production tolerances, should exist be- the
plane of load beam 60. However, capture mem-  tween the top of conductor
sleeve 22 and the plane bers 62,64,66 and 68 do not break the plane of
either  of surface 46 as well as between the bottom of con- surface 44 or
surface 46 (Figure 7).               ductor sleeve 22 and tabs 64 and 68
and the plane of As with load beam 12, the assembler places con-  30
surface 44. However, it is found in practice that so ductorsleeve 22
adjacent metal tabs 34 and 36. Then,  long as the contacting surface 70
engages the con- the assembler bends metal tabs 34 and 36 (Figure 6)
ductor sleeve 22' at 0.4318 mm (0.017 inches) from over conductor sleeve 22
to secure conductor sleeve  the plane of the surface 46, there is no need
to com- 22 to load beam 60. However, instead of threading  press the
conductor sleeve after assembly. Accord- conductorsleeve 22 through capture
tabs 38 and 40,  35  ingly tabs 64 and 68 are formed into shapes approx-
closing those tabs and compressing them, as in the  imating semi-circles
and extend downwardly to ap- prior art, the assembler merely threads
conductor  proximately 0.0762 (0.003 inches) from the plane of sleeve 22
under and over capture tabs 62,64,66 and  surface 44 of mounting plate 42.
The capture tabs 64 68 through the space therebetween. Thus, the con-  and
68 are manufactured to terminate approximately ductor sleeve 22 (Figure 6)
is positioned under cap-  40  0.1016 mm (0.004 inches) from the plane of
surface ture tab 62, then over capture tab 64 in the hook por-  46. This
allows sleeve 22 to snake or wave adequate- tion thereof, then under
capture tab 88 and finally  ly, yet provide adequate clearance from the
planes of over capture tab 68 in the hook portion thereof.  surfaces 44 and
46. The tabs 64 and 68 wrap around Capture tab 68 (Figure 7) is similar to
capture tab  a substantial portion of the surface of the conductor 64 and
has a curved or bent contact surface 70 for  45  sleeve 22 so as to
restrict its movement towards and contacting and supporting conductor
sleeve 22. Cap-  away from the edge of the load beam 60 (Figure 6) ture tab
66 is similar to capture tab 62 and has a sub-  and towards the surface 44
(Figure 8). The flat tabs stantially flat contact surface 72 for contacting
and  62 and 66 restrict the movement of the conductor supporting conductor
sleeve 22. Contact surface 70  sleeve 22 towards the surface 46 (Figure 8).
of capture tab 68 is displaced from contactsurface 72  50  In plan view
(Figure 6) the tabs 64 and 68 extend of capture tab 66 in the vertical
direction as shown by  outwardlyfrom the edge of the load beam 80 to an ex-
arrow 74. The maximum distance of displacement be-  tent sufficient to
allow for an initial bend (Figure 7) tween contact surfaces 70 and 72 is
less than the di-  awayfrom the surface 46 and an approximatelysemi- ameter
76 of conductor sleeve 22 and conductors 30.  circular bend In the other
direction towards and away This results in the vertical position of
conductor  55  from the surface 44. This may be slightly less than sleeve
22 varying with the longitudinal position of  twice the outer diameterof
the conductor sleeve. The conductor sleeve 22 along the edge of load beam
60.  tabs 62 and 66 then extend from the edge of the load For example, the
vertical position of conductor sleeve  beam 60 by a slightly less amount,
sufficient to hold 5    



9                  EP 0 434 261 B1                10 the conductor sleeve
in the tabs 64 and 68.          Eliminating the production steps and reject
head Each of the tabs 62 and 66 has a length approx-  gimbal assemblies
associated with closure and com- imately twice that of the outer diameter
of conductor  pression of the capture tabs of the prior art, decreas-
sleeve 22. The capture tabs 64 and 68 have a length  es cost and increases
yield. substantially the same as tabs 62 and 66. The spac-   5  Although
the present invention has been descri- ing between capture tabs 62,64, 66
and 68 is approx-  bed with reference to preferred embodiments, work-
imately 1.5 times the outer diameter of sleeve 22. In  ers skilled in the
art will recognize that changes may the preferred embodiment, the capture
tab closest to  be made in form and detail without departing from the the
gimbal end of load beam 60 is an unformed cap-  scope of the invention as
claimed. ture tab 62 (Figure 8). The formed and unformed cap-  10 ture tabs
alternate along the edge of load beam 60. Sleeve 22 is formed of a material
such as Teflon  Claims PTFE which is flexible to facilitate weaving it
through capture tabs 62, 64, 66 and 68, yet stiff enough to re-  1.
Apparatus suitable for supporting a conductor tain its position within the
four capture tabs. After  15  sleeve (22) in a head gimbal assembly, the
appa- weaving the conductor sleeve through the tabs, it is  ratus
comprising a load beam (60) having cap- straightened as seen in Figure 6
and, so far as pos-  ture means extending therefrom for capturing sible, as
seen in Figure 8. Thus, conductor sleeve 22  said sleeve, the capture means
comprising a first cannot escape from the capture tabs unless deliber-
capture member (62;64) extending from an edge ately removed. The waviness
acts to cleat the sleeve  20  of the load beam (60) and having a sleeve
contact within the capture tabs to prevent the sleeve from   surface
(72,70) for supporting the conductor moving longitudinally within the
capture tabs.      sleeve (22) in a first direction; a second capture It
will be seen that the first and third capture tabs  member (64;66)
extending from the edge of the have flat sleeve contact surfaces to contact
the con-  load beam (60) and having a sleeve contact sur- ductor sleeve on
one side and that the second and   25  face (70;72) for supporting the
conductor sleeve fourth capture tabs have semi-cylindrical sleeve con-
(22) in a second direction, generally opposite to tact surfaces to contact
the conductor sleeve on the  the first direction; and a third capture
member other side.                                         (66;68)
extending from the edge of the load beam It should be noted that the
inventive capture tab  (60) and having a sleeve contact surface (72;70)
design could be implemented using other embodi-  30  for supporting the
conductor sleeve (22) in the ments. For example, three or five capture tabs
could  first direction; the conductor sleeve (22) being be used instead of
the preferred four. Also, the formed  supported by the apparatus primarily
along a and unformed capture tabs could be interchanged     support axis,
the support axis being generally and the direction of the hook portion of
the formed  transverse to the first and second directions; capture tabs
could be reversed.              35     characterised in that the sleeve
contact surface The present invention provides an apparatus for  (70) of at
least one of the capture members has routing conductor sleeve 22 and
conductors 30 along  a bent contour for wrapping around a portion of the
edge of load beam 60. The present invention pro-  the conductor sleeve
(22). vides formed and unformed capture tabs 62, 64, 66 and 68. An
assembler is capable of threading conduc-  40  2. Apparatus as claimed in
claim 1, characterised In tor sleeve 22 through the capture tabs withoutthe
use  thatthe sleeve contact surface (70;72) of the sec- of any tooling
aids. Also, conductor sleeve 22 remains  ond capture member (64;66) is
separated from in place within the capture tabs without the assembler  the
sleeve contact surfaces (72) of the first and performing the additional
step of bending the capture  third capture members (62,66; 64,68) by a dis-
tabs closed. Further, the capture tabs are formed to  45  placement
distance less than the thickness of the provide adequate clearance for the
swaging or ball-  conductor sleeve (22). staking technique without
requiring the assembler to perform the step of compressing the capture tabs
into  3. Apparatus as claimed in claim 1 or 2 character- an oblong shape.
ised In that the bent contour Is generally semi- By eliminating the step of
compressing the cap-  50  circular. ture tabs, several advantages are
achieved. Firstly, the time required to assemble the head gimbal as-  4.
Apparatus as claimed in any preceding claim, sembly is reduced. Secondly,
Incidence of damage to  characterised in that the second capture member
conductor sleeve 22 and conductors 30 is reduced,    (64;66) is located
between the first and third cap- thereby increasing yield. Thirdly, the
additional step  55  ture members (62,66; 64,68) along the support of
manually removing metal burrs from the capture    axis. tabs (which burrs
are  created by the compression step) is eliminated.
5. Apparatus as claimed in any preceding claim, 6    



9                   EP 0434 261 B1                  10 the conductor sleeve
in the tabs 64 and 68.            Eliminating the production steps and
reject head Each of the tabs 62 and 66 has a length approx-  gimbal
assemblies associated with closure and com- imately twice that of the outer
diameter of conductor  pression of the capture tabs of the prior art,
decreas- sleeve 22. The capture tabs 64 and 68 have a length  es cost and
increases yield. substantially the same as tabs 62 and 66. The spac-   5
Although the present invention has been descri- ing between capture tabs
62,64,66 and 68 is approx-  bed with reference to preferred embodiments,
work- imately 1.5 times the outer diameter of sleeve 22. In  ers skilled in
the art will recognize that changes may the preferred embodiment, the
capture tab closest to  be made in form and detail without departing from
the the gimbal end of load beam 60 is an unformed cap-  scope of the
invention as claimed. ture tab 62 (Figure 8). The formed and unformed cap-
10 ture tabs alternate along the edge of load beam 60. Sleeve 22 is formed
of a material such as Teflon  Claims PTFE which is flexible to facilitate
weaving it through capture tabs 62, 64, 66 and 68, yet stiff enough to re-
1. Apparatus suitable for supporting a conductor tain its position within
the four capture tabs. After  15  sleeve (22) in a head gimbal assembly,
the appa- weaving the conductor sleeve through the tabs, it is  ratus
comprising a load beam (60) having cap- straightened as seen in Figure 6
and, so far as pos-  ture means extending therefrom for capturing sible, as
seen in Figure 8. Thus, conductor sleeve 22  said sleeve, the capture means
comprising a first cannot escape from the capture tabs unless deliber-
capture member (62;64) extending from an edge ately removed. The waviness
acts to cleat the sleeve   20  of the load beam (60) and having a sleeve
contact within the capture tabs to prevent the sleeve from    surface
(72,70) for supporting the conductor moving longitudinally within the
capture tabs.        sleeve (22) in a first direction; a second capture It
will be seen that the first and third capture tabs  member (64;66)
extending from the edge of the have flat sleeve contact surfaces to contact
the con-  load beam (60) and having a sleeve contact sur- ductor sleeve on
one side and that the second and   25  face (70;72) for supporting the
conductor sleeve fourth capture tabs have semi-cylindrical sleeve con-
(22) in a second direction, generally opposite to tact surfaces to contact
the conductor sleeve on the  the first direction; and a third capture
member other side.                                           (66;68)
extending from the edge of the load beam It should be noted that the
inventive capture tab  (60) and having a sleeve contact surface (72;70)
design could be implemented using other embodi-  30   for supporting the
conductor sleeve (22) in the ments. For example, three or five capture tabs
could  first direction; the conductor sleeve (22) being be used instead of
the preferred four. Also, the formed  supported by the apparatus primarily
along a and unformed capture tabs could be interchanged       support axis,
the support axis being generally and the direction of the hook portion of
the formed   transverse to the first and second directions; capture tabs
could be reversed.               35      characterised in that the sleeve
contact surface The present invention provides an apparatus for    (70) of
at least one of the capture members has routing conductor sleeve 22 and
conductors 30 along   a bent contour for wrapping around a portion of the
edge of load beam 60. The present invention pro-  the conductor sleeve
(22). vides formed and unformed capture tabs 62, 64, 66 and 68. An
assembler is capable of threading conduc-  40  2. Apparatus as claimed in
claim 1, characterised in torsleeve 22 through the capture tabs without the
use  that the sleeve contact surface (70;72) of the sec- of any tooling
aids. Also, conductor sleeve 22 remains  ond capture member (64;66) is
separated from in place within the capture tabs without the assembler  the
sleeve contact surfaces (72) of the first and performing the additional
step of bending the capture  third capture members (62,66; 64,68) by a dis-
tabs closed. Further, the capture tabs are formed to  45  placement
distance less than the thickness of the provide adequate clearance for the
swaging or ball-   conductor sleeve (22). staking technique without
requiring the assembler to perform the step of compressing the capture tabs
into  3. Apparatus as claimed in claim 1 or 2 character- an oblong shape.
ised In that the bent contour is generally semi- By eliminating the step of
compressing the cap-  50  circular. ture tabs, several advantages are
achieved. Firstly, the time required to assemble the head gimbal as-  4.
Apparatus as claimed in any preceding claim, sembly is reduced. Secondly,
incidence of damage to   characterised in that the second capture member
conductor sleeve 22 and conductors 30 is reduced,     (64;66) is located
between the first and third cap- thereby increasing yield. Thirdly, the
additional step   55  ture members (62,66; 64,68) along the support of
manually removing metal burrs from the capture     axis. tabs (which burrs
are created by the compression step) is eliminated.
5. Apparatus as claimed in any preceding claim, 6    
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the sleeve contact surface  gehaltert ist und die Halberungsachse aligemein
(70) of the second capture member (64) has the    quer zu den ersten und
zweiten Richtungen ver- bent contour.
lIauft, dadurch gekennzeichnet, daB die Hulsen- Kontaktfliche (70) von
zumindest einem der 6. Apparatus as claimed in any preceding claim,   5
Klemmelemente elnen gebogenen Umri& auf- characterised in that the sleeve
contact surfaces  weist, um sich urn einen Teil der LeiterhOlse (22) (70)
of the first and third capture members       herumzulegen. (64,68) each
have said bent contour. 2. Vorrichtung nach Anspruch 1, dadurch gekenn- 7.
Apparatus as claimed in any preceding claim   fo   zeichnet, daB die
Hulsen-Kontaktflache (70;72) characterised by a fourth capture member
derzweiten Klemmelemente (64;66)von den H1- (68;62) extending from the edge
of the load beam  sen-Kontaktflachen (72) der ersten und dritten (60) and
having a sleeve contact surface (70,72)  Klemmelemente (62,66;64,68) durch
einen Ver- for supporting the conductor sleeve in the second
setzungsabstand getrennt ist, die Ideiner als die direction.
15       Dicke der LeiterhOlse (22) ist. S. Apparatus as claimed In claim
7, characterised in  3. Vorrichtung nach Anspruch 1 oder 2, dadurch ge-
that the fourth capture member (68;62) is similar  kennzeichnet, dao der
gebogene Umril allge- to the second or third capture member (64;88).
mein halbkreisformig ist 20 9. Apparatus as claimed in any preceding claim,
4. Vorrichtung nach einem dervorhergehenden An- characterised in that the
capture members         spruche, dadurch gekennzeichnet, dall das zwei-
(62,64,66,68) are formed integrally with the load  te Klemmelement (64;66)
zwischen den ersten beam (60).                                        und
dritten Klemmelementen (62,66;64,68) ent- 25     lang der Halterungsachse
liegt. 10. Apparatus as claimed in any preceding claim, characterised in
that the sleeve contact surfaces  5. Vorrichtung nach einem
dervorhergehenden An- (72:70) are positioned such that they cause the
spruche, dadurch gekennzeichnet, daB die HuI- conductor sleeve (22)
supported thereby to be-    sen-Kontaktflache (70) des zweiten Klemmele-
come wave-shaped so as to inhibit movement of  30  mentes (64) den
gebogenen Umdg hat. the conductor sleeve in the general direction of the
support axis.                              6. Vorrichtung nach einem
dervorhergehenden An- sprOche, dadurch gekennzeichnet, dal die Hul-
sen-Kontaktflfchen (70) der ersten und dritten Patentanspruche
35      Klemmteile (64,68) jeweils den gebogenen Urn- rig aufweisen. 1.
Vorrichtung, die zur Halterung einer Leiterhulse (22) in einer
Kopf-Kardan-Baugruppe geeignet   7. Vorichtung nach einem dervorhergehenden
An- ist, wobei die Vorrichtung einen Lasttrfger (60)  sprflche,
gekennzeichnet durch ein viertes mit sich  von  diesem  aus erstreckenden
40      Klemmelement (68;62), das sich von der Kante Klemmeinrichtungen zum
Festidemmen der HMI-       des Lasttragers (60) aus erstreckt und eine HOI-
se aufwelst und die Klemmeinrichtungen ein er-    sen-Kontaktflache (70,72)
zur Halterung der Lel- stes Klemmelement (62;64), das sich von einer
terhOlse in der zweiten Richtung aufweist. Kante des Lasttragers (60) aus
erstreckt und ei- ne Hrlsen-Kontaktflache (72,70) zur Halterung   45  B.
Vorrichtung nach Anspruch 7, dadurch gskenn- der LeitrhOlse (22) in einer
ersten Richtung auf-  zeichnet, dal das viert Klemmelement (68;62) weist,
ein zweites Klemmelement (64;66), das       Ihnlich dem zweiten oder
dritten Klemmelement sich von der Kante des Lasttrigers (60) aus er-   (64;
66) ist. streckt und eine Hrlsen-Kontaktflache (70;72) zur Halterung der
LeiterhOlse (22) in einer zwei-  50  9. Vorrichtung nach einem
dervorhergehenden An- ten Richtung aligemein entgegengesetzt zur er-
sprOche, dadurch gskennzeichnet, daR die sten Richtung aufwelst, und ein
drittes Klemm-     Klemmelemente (62,64,66,68) einstOckig mit element (66;
68) umfassen, das sich von der Kan-   dem Lasttrager (60) ausgebildet sind.
te des Lasttragers (60) aus erstreckt und eine HOleen-Kontaktflache (72;70)
zur Halterung der  55  10. Vorrichtung nach einem dervorhergehenden An-
LeiterhOlse (22) in der ersten Richtung aufweist,  sprOche, dadurch
gekennzeichnet, dal die HOI- wobei die LeiterhOlse (22) durch die
Vorrichtung  sen-Kontaktflichen (72;70) so angeordnet sind, hauptsachlich
entlang einer Halterungsachse       dao sie bewirken, daM die durch sie
gehalterte 7    13                 EP 0 434 261 B1                 14 



Leiterhfllse (22) wellenffrmig wird, so daSl eine  ment d'ancrage (64)
presente le profil incurve. Bewegung der Leiterhulse in der allgemeinen
Richtun der Halterungeachse verhindert wird.  6. Dispositif salon l'une
quelconque des revendica- tions pr6cedentbs, caracterise en ce que les sur-
s      faces de contact do gaine (70) des premier et trol- Rovendicatlons
slime membres d'ancrage (64, 68) presentent chacune ledit profil incurv6.
1. Dbspositif concu pour soutanir une gaine de conducteur (22) dans un
assemblage de tote A   7. Dispositifselon l'une quelconque des revendica-
cardan, le dispositif comprenant un barreau de   10  tions precodentes,
caracterise par un quatrieme charge (60) presentant un moyen d'ancrage qui
element d'ancrage (68; 62) faisant saillie du bord faitsaillie de celul-ci
pourassurerl'ancrage de la-  du barreau de charge (60) et pr6sentant une
sur- dite gaina, le moyen d'ancrage comportant un     face de contact de
gaine (70; 72) destinea A sou- premier el6ment d'ancrage (62; 64) qui fait
saillie  tenir la gaine de conducteur dans le deuxieme d'un bord du barreau
de charge (60) et pr6sentant  15  sons. une surface de contact de gaina (72
; 70) desti- neo A soutonir la gaine de conducteur (22) dans  8. Dispositif
solon la revendication 7, caracterise en un premier sons; un deuxieme
element d'ancra-     co quo le quatrieme element d'ancrage (68 ; 62) go
(64; 66) qui fait saillie du bord du barreau de  est similaire au deuxieme
ou troisieme element charge (60) et presentant une surface de contact  20
d'ancrage (64 ; 66). de gaine (70 ; 72) destinee A soutenir la gaine de
conducteur (22) dans un dauxieme sens genera-  0. Dispositif salon l'une
quelconque des revendica- loment oppose au premier sans et un troisibme
tions precedentes, caracterise en ce quo les ele- element d'ancrage (66;
68) qui fait saillie du bord  ments d'ancrage (62, 64, 66, 68) sont formes
an du barreau de charge (60) et presentant une sur-  25  une piece avec Is
barreau de charge (60). face de contact de gaine (72; 70) destinee A sou-
tbnir la gaine de conductbur (22) dans Is premier  10. Dispositif salon
lune quelconque des revendica- sans; la gaine de conducteur (22) etant
soutsnue  tions precedentes, caract6rise en ce qua lea sur- par le
dispositif principalement Is long d'un axe  faces de contact de gaino (72;
70) sont position- de soutian, I'axe de soutien s'Aendant generale-  30
nees de fagon A ce quo la gaine de conducteur ment en sens transversal par
rapport aux premier  (22) soutonue par celles-cl devienne ondulee, et
deuxieme sens ; caracterise en ce qua la sur-  empichant ainsi tout
mouvement de la gaina de face de contact de gain. (70) d'au moins un des
conducteur dans Is sons general de l'axe de sou- elements d'ancrage
presentb un profil incurve    tien. pour serrer une partle de la gaina de
conducteur  35 (22). 2. Dispositif salon la revendication 1, caracterise en
ce quo la surface de contact de gaino (70; 72) du deuxieme element
d'ancrage (64 ; 66) est sepa-  40 ree des surfaces de contact de gaine (72)
des premier et troisibme el6ments d'ancrage (62,66; 64,68) par une distance
de deplacement inf6rieu- re A l'epaissour de la gaine de conducteur (22).
45 3. Dispositif salon la revendication 1 ou 2, caracte- rise en ce qua le
profil incurve est generalement semi-circulaire. 4. Dispositif salon l'une
quelconque des revendica-  5o tions precedentbs, caracterise en ce quo le
douxieme element d'ancrage (64 ; 66) est situ6 entre les premier et
troisieme elements d'ancra- go (62, 66; 64, 68) le long de l'axe de
soutien. 55 5. Dbspositif solon l'une quelconque des revendica- tions
precedentbs, caracterbe en ce quo la sur- face de contact de gaine (70) du
deuxibme ele-    


