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1978 p 5350), entitled "Tape Cable Clip". This shows another arrangement
with head leads con- The present invention relates to a magnetic    nected
to conductors in a tape cable . It includes a ead/support assembly suitable
for use in a mag-  clip, whose primary function is to retain the tape netic
disk file and to a data access mechanisms   5   cable to the arm. As a
secondary function, the clip incorporating such an assembly.
also retains the free ends of the head leads against the arm and provides
strain relief for them. It Background to the Invention
achieves this secondary function through a sprung member with channels
which cover and clamp the Magnetic heads for disk files are currently sup-
10  head leads to the arm at a point some distance plied in the form of a
slider, carrying a transducer  from the point of connection to the tape
cable. No element, which is mounted on a suspension flex-   details are
given of the method of attaching the ure. The flexure is provided with
locating features  head leads to the tape cable but, in the IBM 3310 for
location on a support arm which extends from  Disk Storage Facility, which
employs the described an access mechanism for positioning the heads.  15
arrangement, the free ends of the head leads are Fine wires (leads) for
carrying signals to and from  manually bent and positioned to lied over
contact the head are led out from the transducing element  pads on the tape
cable, whereupon solder is ap- along the flexure to the access mechanism
through  plied to bond the lead ends to the tape cable. Thus tubes which
are retained on the flexure. Heads are  the clip provides limited retention
of the leads to Generally provided to the disk file manufacturing   20
assist manual soldering but does not avoid the line as head/support
assemblies which include the  manipulation of individual leads. flexure,
slider and leads.                           In an article entitled
"Magnetic Wire Prepara- On assembly to a rigid support arm or upon    tion
for Automatic Wire Bond" by A Ilgovsky and A the subsequent mounting of the
arm on the access  A Mirza (IBM Technical Disclosure Bulletin Vol. 26,
mechanism, each set of leads from multiple heads   25   No 11, April 1984,
p 5989), a head support assem- must be connected to the data channel
circuitry of  bly is shown in which the ends of the head leads the disk
file. This circuitry may be partly on the  are not left free but are
soldered to a small terminal arm, the access mechanism or fixed
elsewhere,in  board. Although this board facilitates connection of the disk
file. intermediate flexible tape cable con-  the head/support assembly to
external circuitry In nections are employed both on the arm itself and   30
that it is sturdier and more stable than the free between the access
mechanism and fixed portions   head leads, it does introduce an additional
connec- of the file.                                      tor and multiples
the number of electrical termina- Connections of a large number of heads to
tion operations needed with a consequently greater such intermediate
flexible tape cable is very labour  chance of failure of the component.
intensive as each individual head lead must be   35   Finally, to complete
the review of the known placed over and soldered to a corresponding con-
prior art, it is well known to connect integrated ductor or terminal pad.
circuit chips to external circuitry by means of so An article by J P G
Dunman et al. (Technical   called "lead-frames". These are patterns of
metal ,sclosure Bulletin Vol 20 No 5 October 1977,     fingers which locate
on respective pins of the chip. P1984) entitled "Actuator Assembly for a
Disk  40  A lead frame which is itself encapsulated in a File", shows such
connections for a rotary actuator  plastic material support shell is shown
in an article having a rigid arm with compliant head suspen-    by W  R De
Boskey entitled "Directly attached sions mounted on the arm in which the
signal      integrated circuit lead frame" (IBM Technical Dis- processing
electronics are mounted on a rigid     closure Bulletin, Vol 15, No 1, June
1972, p 307). printed circuit board (PCB) mounted statically  45 alongside
the actuator. Connection to the PCB is  Introduction to the Invention via a
flexible tape cable having one end connected both electrically and
mechanically to the PCB end    The prior art, therefore, does not provide a
and the other mounted on the arm, with a free     head/support assembly
whose head leads can be portion of flexible cable in between to facilitate
50  readily directly connected to external circuitry in a actuator
movement. Connection of the head leads   automated or semi-automated
manner. to the flexible cable at the arm end is achieved by   Accordingly,
the present invention provides a soldering of the free ends of the leads to
exposed  magnetic head/support assembly comprising at contact pads on the
end of the flexible cable moun-  least one magnetic head element for
reading In- ted on the arm.                              55  formation from
and/or writing information on a mag- A further example of head lead
connection to a  netic record disk of a magnetic disk file, a support
circuit is given in an article by J T Young (IBM  structure mountable in
such a disk file for support- Technical Disclosure Bulletin Vol 20 No 12
May    ing the magnetic head element in transducing rela- 2 



3                 EP 0 344 366 B1                   4 tionship with the
magnetic record disk, a plurality of  flexure only by a head lead tube,
rather than being electrical conductor head leads for carrying in-
connected to an intermediate rigid arm. formation signals to or from the
head element and     It is preferable however for the flexure to be a head
lead locating means for locating the head    metal leaf formed into a clamp
for clamping the leads remotely from the head element and at which   5
mounting portion of the head lead locating means the head leads are
terminated for electrical connec-  against a relatively rigid member, The
same tech- tion to external circuitry, characterised in that the  nique can
also be used to clamp head lead tubes head lead locating means includes a
frame, at-    in place. tached to the support structure, across which the
The relatively rigid member may be an arm, a leads extend and are retained
in fixed spaced apart  10  plate, or any suitable shape for mounting the
flex- relationship over a sufficient portion of their lengths  ures. to
permit direct electrical contact of said portion to  The invention also
provides a data access a correspondingly spaced pattern of conductors on
mechanism for a disk file comprising at least one such external circuitry.
such magnetic head/support assembly, a movable Unlike the prior art
schemes, the head leads   15  carriage on which said assembly is mounted
for are pro-positioned in correspondence with a con-  movement relative to
the disks, a rigid circuit sup- ductor pattern on external circuitry in
such a man-  port member, also mounted on the carriage, which ner that
direct connection can be made. While it is  supports data channel circuit
components and a conceivable that the locating means could be a
conductor pattern to which said components are removable item, it is
preferred that the location   20   mounted and connected, the frame of the
head means remains part of the assembled disk file     lead locating means
of said at least one magnetic access mechanism since it provides greater
struc-  head/support assembly being registered with a cor- tural protection
for the head leads and since the act  responding portion of the circuit
support member of removing it could itself lead to damage.       and the
connection portions of the head leads Although the frame could be a closed
frame   25  being electrically connected to corresponding por- with a back,
it is preferred that the frame is aper-  tions of the conductor pattem.
tured to expose each connection portion of the        Both the circuit
support member and the frame leads from two opposed directions. This
facilitates  of the magnetic head/support assembly have cor- a wider range
of connection methods, particularly  responding registration features for
ensuring align- those involving a probe. Preferably, also, the frame   30
ment of the head leads and conductor pattern. is rectangular with a single
aperture for the same  Preferably, there are apertures In the circuit sup-
reason although multi-apertured frames could be   port member and
projections on the support as- used.
sembly. Preferably, the frame also employs guide slots    Finally, the
invention is equally applicable to for respective leads although
positioning and reten-  35  cases in which the circuit support member is a
tion by the use of adhesives without guidance     conventional printed
circuit board bearing a con- features would be possible.
ductor pattern and cases in which it is a purely Where guide slots are used
on opposite edges   mechanical support for a flexible circuit. of the
frame, one set can advantageously be made narrow enough to trap and retain
the loose ends of  40  Introduction to the Drawings the head leads. The
other set, preferably, functions only to guide the leads, with strain
relief and ten-  The invention will now be further described sioning being
effected by wiring the leads around a  with reference to the accompanying
drawings, in strain relief post.                               which: In
the preferred form of the invention, the sup-  45  Figure 1 is a
perspective view of a head/support port structure for the head element
comprises a     assembly according to the present invention; relatively
rigid member, such as an arm, a flexure   Figure 2 is a perspective view of
the underside and a slider mounted on the flexure at an end        of a
head  lead  clip  employed  in  the remote from  the member. The head
locating           head/support assembly of Figure 1; means comprises a
mounting portion connected to  50  Figure 3 is a perspective view of top
side of the the frame by a hinge portion, the mounting portion   head lead
clip of Figure 2; being clamped to the rigid member.
Figure 4 is a side elevation of part of a data Such a head/arm assembly is
inherently stron-    access mechanism for a disk file according to ger and
less prone to damage than other forms of     the invention showing a
circuit support member head/support assembly not including the rigid arm.
55  on which two of the head/support assemblies of However, other forms of
assembly according to the    Figure 1 are mounted; 



invention are possible. For example, the head lead   Figure 5 is a plan
view of the data access locating means and frame could be connected to a
mechanism partly illustrated in Figure 4; 3    5                 EP 0 344
366 B1                   6 Figure 6 is a perspective view of part of a data
head leads 15 emerge from tubes 25, they are access mechanism according to
the invention     wrapped around strain relief features on clip 27, led
employing a second type of head/support as-     through guide slots to
separate them , across a sembly according to the invention;
window and through further slots which retain them Figure 7 is a
perspective view of the underside   6   so that they are stretched taut
across the window of part of a head lead clip employed in the    in spaced
apart parallel relationship. head/support assembly shown in Figure 6;
Figure 2. shows the underside of the head lead Figure 8 is a perspective
view of the top side of  clip 27. The clip consists of a mounting portion
50 a third type of head lead clip which may be     and a lead termination
frame 51, separated by an employed in a head/support assembly according
10  elongate hinge portion 52. The mounting portion to the invention; and
includes tangs 53 which locate in slots 28 in the Figure 9 is a perspective
view of the underside  suspension. One such tang is present on the side of
the clip of Figure 8 with the head leads in  visible in Figure 2, with two
similar tangs being place.                                          present
on the opposite side. Also shown are pro- 15 jections 54 which assist in
aligning tangs 53 with Detailed Description of the Invention
slots 28. the hinge portion 52 is relatively thin such that, during
assembly the two other sections may Referring to Figure 1, there is shown a
hinge relative to one another. head/arm assembly 10 for incorporation in
the data   The frame 51 is made up of end piece 55, side cess mechanism of
a disk file. The assembly  20  pieces 56, 57 and end piece 58 which define
a includes a rigid arm 20 which is adapted to plug  window 59. On one side
of end piece 55 are into a movable carriage of an actuator of the voice
projections 60 with guide slots 61 between adja- coil motor type. A typical
voice coil motor for such  cent projections to form a comb structure, over
and a disk file application is illustrated in US patent  into which the
head leads are threaded. A further 4661729. The arm 20 carries a pair of
flexures 21   25  comb structure is formed on the reverse side of for
supporting respective sliders 11. Each slider  end 58 by projections 62,
forming guide slots 63. carries a magnetic head element 12 for transducing
The head leads are threaded through the slots 61, information magnetically
recorded on a disk. Each  pulled taut across window 59 and then retained by
head element consists of a coil 13 wound round a  the slots 61 which are
more deeply notched than magnetic core 14. Fine leads 15 from the coil
carry  30  slots 62. The loose ends of head leads 15 are cut signals to or
from the head element. The flexures  off short as they emerge from slots 63
(see also 21 support the sliders 11 adjacent the surface of a  Fig 4). Also
visible in Figure 2, are two latching disk while providing the required
resilience to per-  posts 64, 65. As shown in more detail in Figures 4 mit
the sliders to fly over the disk surface. The  and 5, these latching posts
locate in holes in a rigid single arm 20 carries two such flexures 21 and
34  circuit support such that pips 64a, 65a releasably sliders 1 1 and the
head/arm assembly passes be-  retain the clip to the circuit support. tween
two disks so that one head accesses the         Figure 3 shows the clip of
Figure 2 from the oper surface of an underlying disk while the other  top
side on which can be seen strain relief posts ead accesses the lower
surface of an overlying  66, around which the head leads are twisted prior
disk. Each slider 11 is mounted to its respective   40  to being passed
through slots 61, 63. Also visible is flexure 21 by a junction plate 22,
onto which the  a peg 67 which serves to separate head lead tubes slider is
directly mounted.                       25 (not shown) which lie in a
channel 68 of the The fine electrical leads 15 from each head    mounting
portion 50. The peg 67 is so dimen- pass inside a fine tube 25 running
along the length  sioned as to pinch each head lead tube and thus of the
suspension. These leads are each approxi-  45  retain it against the
adjacent side walls of channel mately 0.05mm in diameter and each head has
two   68. After assembly, the head lead tubes terminate separate signal
leads plus two earth leads, the   approximately level with the end of the
side walls. earth leads being twisted together so that effec-     Figures 4
and 5 show two of the head/support tively, each head has three leads. The
tubes 25 are  assemblies illustrated in Figure 1, in place in a disk
retained to the flexures 21 by fingers 26, formed   so  file and connected
to data channel circuitry moun- form the suspension material, which bend
around   ted on the data access mechanism of the file. All the tubes.
that is visible (Fig 5) of the access mechanism, To provide location for
the head leads 15 when  which may be of the voice coil motor type, is a 



they emerge from tubes 25, a head lead clip 27 is  portion 70 of the moving
carriage of the mecha- provided. The head lead clip 27 is retained against
55  nism in which the arms 20 are located. Also part of the arm 20 by tangs
on the clip which snap into   and movable with the access mechanism is a
rigid corresponding slots in the flexures 21. Once such  circuit support
71, for a flexible circuit 72. A data slot (unused) can be seen at 28 in
Figure 1. As the  channel circuit chip 73 for pre-amplifying the sig- 4
7                 EP 0 344 366 B1                   8 nals from head
elements 12 and for selecting head  causes the leads to lie across the
underside of the elements for reading or writing is surface mounted  window
parallel to each other. It may be necessary and encapsulated on the
flexible circuit 72. Also  to lock the leads in the slots with a dab of
adhe- visible in Figures 4 and 5 are two of the disks 74 of  sive. Head
test can be carried out by making the disk file.
5   contact to the excess lead beyond the frame The flexible circuit 72 has
a line of hole 75 in  moulding before trimming to length. which the posts
64 and 65 of clips 27 locate and     On assembly, the head bar assembly is
push- are retained by pips 64a and 65a. These holes are  ed into its
location in the access mechanism with accurately positioned with respect to
groups of   the window frame clear of the circuit board 90. contact pads 76
on the flexible circuit 72 to which  10  After clamping the heads, the
window frame is the head leads 15 are to be soldered. Each group  hinged
down to locate semi-circular pegs 98, into of contact pads comprises five
pads, providing the  holes in the circuit board. These are accurately
electrical connections required for two heads (one  positioned relative to
copper lands 99 and are head/arm assembly). The four earth connections
under size thus positioning the leads over respec- (one twisted pair from
each head) all connect to the   15  tive lands and retaining the clip in
place. centre pad. The arrangement of the pads cor-          An automated
step and repeat reflow soldering responds to the positions of the leads 15
crossing  process can now be used for termination and cor- the window 59 in
the head lead clip, so that each  rosion inhibitor/adhesive application
within the win- wire is registered with and overlies its respective  dow
frame. contact pad.                                 20       Figure 7 shows
the reverse side of the clip 91 Electrical connection of the contact pads
to the  showing more detail of the retention pegs 98 and head leads is
achieved by soldering through the   of the guide slots. It will be noted
that the guide clip window. The soldering technique used may be  slots are
located in the upper surface of the clip on reflow soldering, wave
soldering, wave soldering or  the edge of the frame nearest to the heads
but on probe soldering, All leads within one clip window   25  the lower
surface of the frame edge remote from are soldered in a single soldering
operation. Subse-  the heads. quently to the soldering operations, it is
possible   Figures 8 and 9 show yet another version of for the solder
junctions to be encapsulated with a  head lead clip which is useful in
cases where the protective layer, the clip window forming a dam for
circuit board connections pads cannot be located the encapsulant.
30  immediately adjacent the head/support elements to Figure 5 better
illustrates the stages of assem-  which they are to be connected. In this
case, as bly of the clip to the data channel circuitry. During  shown in
Figure 9, an extended head lead tube 100 assembly of the head/arm assembly
to the voice    is provided to carry extended head leads 101 from coil
motor. the termination frame 51 of the clip is  the suspension (not shown)
to a head lead clip 102. pulled back to position 80 to avoid fouling the
35  The combination of head, suspension, lead tube flexible circuit and is
subsequently moved through  100, leads 101 and clip 102. The combination of
slack position 81 to the assembled position 82 in  head, suspension, lead
tube 100 leads 101 and which the latching posts 64 and 65 locate in and
clip 102 is still a head/support assembly according engage the circuit
support 71.                    to the invention, even through the clip 102
is only Figure  6  shows an  alternative form  of  40  supported by the
head lead tube and is not directly head/support assembly and clip, three of
which are  connected to a suspension or arm. mounted on a circuit board 90
forming part of the     The lead tube 100 may be retained in a chan- access
mechanism of a disk file. The arrangement  nel portion 103 of the clip by
adhesive. This reten- does not differ in principle from that of Figures 1
to  tion provides strain relief for the head leads 101, 5. However, the
head lead clip 91 together with the   45  which emerge from the tube and
are guided, simi- head lead tubes 92 are both trapped under ex-     larly
to the previously described clips, through tended lugs 93 from the
suspension at the side of  comb structures 104 and 105 and across an open
the head arm. The tubes are located either side of  frame 106. The leads
are retained by notching of the central wall on the "T" section mounting
por-  the comb structure 105. Retention pegs 107, simi- tion 94.
50  lar to posts 64, 65 in Figure 5 locate and retain the 



The head leads 95 exit from the tubes and      clip in a circuit board (not
shown). pass once round an anvil 96 at the hinge point to form a strain
relief and are then separated to enter  Claims a "comb" on a window frame
portion 97. The twisted centre taps pass side by side through the  55  1. A
magnetic head/support assembly comprising centre slot. All leads then pass
through the window,  at least one magnetic head element (12) for through
guides under the rear window frame and        reading information from and
for writing in- up through the retaining slots on the rear face. This
formation on a magnetic record disk (74) of a 5    7                 EP 0
344 366 B1                   8 nals from head elements 12 and for selecting
head  causes the leads to lie across the underside of the elements for
reading or writing is surface mounted  window parallel to each other. It
may be necessary and encapsulated on the flexible circuit 72. Also  to lock
the leads in the slots with a dab of adhe- visible in Figures 4 and 5 are
two of the disks 74 of  sive. Head test can be carried out by making the
disk file.                                5   contact to the excess lead
beyond the frame The flexible circuit 72 has a line of hole 75 in  moulding
before trimming to length. which the posts 64 and 65 of clips 27 locate and
On assembly, the head bar assembly is push- are retained by pips 64a and
65a. These holes are  ed into its location in the access mechanism with
accurately positioned with respect to groups of   the window frame clear of
the circuit board 90. contact pads 76 on the flexible circuit 72 to which
to  After clamping the heads, the window frame Is the head leads 15 are to
be soldered. Each group  hinged down to locate semi-circular pegs 98, into
of contact pads comprises five pads, providing the  holes in the circuit
board. These are accurately electrical connections required for two heads
(one  positioned relative to copper lands 99 and are head/arm assembly).
The four earth connections    under size thus positioning the leads over
respec- (one twisted pair from each head) all connect to the   15  tive
lands and retaining the clip In place. centre pad. The arrangement of the
pads cor-          An automated step and repeat reflow soldering responds
to the positions of the leads 15 crossing  process can now be used for
termination and cor- the window 59 in the head lead clip, so that each
rosion inhibitor/adhesive application within the win- wire is registered
with and overlies its respective  dow frame. contact pad.
20      Figure 7 shows the reverse side of the clip 91 Electrical
connection of the contact pads to the  showing more detail of the retention
pegs 98 and head leads is achieved by soldering through the   of the guide
slots. It will be noted that the guide clip window. The soldering technique
used may be  slots are located in the upper surface of the clip on reflow
soldering, wave soldering, wave soldering or  the edge of the frame nearest
to the heads but on probe soldering, All leads within one clip window   25
the lower surface of the frame edge remote from are soldered in a single
soldering operation. Subse-  the heads. quently to the soldering
operations, It is possible   Figures 8 and 9 show yet another version of
for the solder junctions to be encapsulated with a  head lead clip which is
useful in cases where the protective layer, the clip window forming a dam
for  circuit board connections pads cannot be located the encapsulant.
30  immediately adjacent the head/support elements to Figure 5 better
illustrates the stages of assem-  which they are to be connected. In this
case, as bly of the clip to the data channel circuitry. During  shown in
Figure 9, an extended head lead tube 100 assembly of the head/arm assembly
to the voice    Is provided to carry extended head leads 101 from coil
motor. the termination frame 51 of the clip is  the suspension (not shown)
to a head lead clip 102. pulled back to position 80 to avoid fouling the
35  The combination of head, suspension, lead tube flexible circuit and is
subsequently moved through  100, leads 101 and clip 102. The combination of
slack position 81 to the assembled position 82 in  head, suspension, lead
tube 100, leads 101 and which the latching posts 64 and 65 locate in and
clip 102 is still a head/support assembly according engage the circuit
support 71.                    to the invention, even through the clip 102
is only Figure  6  shows an  alternative form  of  40  supported by the
head lead tube and is not directly head/support assembly and clip, three of
which are  connected to a suspension or arm. mounted on a circuit board 90
forming part of the     The lead tube 100 may be retained in a chan- access
mechanism of a disk file. The arrangement  nel portion 103 of the clip by
adhesive. This reten- does not differ in principle from that of Figures 1
to  tion provides strain relief for the head leads 101, 5. However, the
head lead clip 91 together with the   45  which emerge from the tube and
are guided, simi- head lead tubes 92 are both trapped under ex-     larly
to the previously described clips, through tended lugs 93 from the
suspension at the side of  comb structures 104 and 105 and across an open 



the head arm. The tubes are located either side of  frame 106. The leads
are retained by notching of the central wall on the "T" section mounting
por-  the comb structure 105. Retention pegs 107, simi- tion 94.
50  lar to posts 64, 65 in Figure 5 locate and retain the The head leads 95
exit from the tubes and      clip in a circuit board (not shown). pass once
round an anvil 96 at the hinge point to form a strain relief and are then
separated to enter  Claims a "comb" on a window frame portion 97. The
twisted centre taps pass side by side through the   55  1. A magnetic
head/support assembly comprising centre slot. All leads then pass through
the window,  at least one magnetic head element (12) for through guides
under the rear window frame and        reading information from and for
writing in- up through the retaining slots on the rear face. This
formation on a magnetic record disk (74) of a 5    9                 EP 0
344 366 B1                   10 C   L   M   S magnetic disk file,
6. A magnetic head/support assembly as claimed a support structure (11, 20,
21) mountable    in claim 5 in which a metal leaf forms the in such a disk
file for supporting the magnetic   flexure (21) and also forms a clamp (26)
for head element in transducing relationship with     clamping said
mounting portion to the mem- the magnetic record disk,                 5
ber. a plurality of electrical conductor head leads (15) for carrying
information signals to or  7. A magnetic head/support assembly as claimed
from the head element, and                        in claim  6 in which the
head leads pass head lead locating means (27) for locating     through a
head lead tube (25), the clamp (26) the head leads remotely from the head
ele-  10    also serving to clamp the head lead tube to the ment and at
which the head leads are termi-       mounting portion. nated for
electrical connection to external cir- cuitry, characterised in that:-
8  A magnetic head/support assembly as claimed the head lead locating means
includes a        in any one of claims 5 to 7 in which the frame frame
(51), attached to the support structure,  15  is formed with projecting
features (64,65) for across which the leads extend and are retained
locating in complementarily shaped apertures in fixed spaced apart
relationship over a suffi-  (75) of a rigid support (71) for such external
cient portion of their lengths to permit direct   circuitry. electrical
contact of said portions to a cor- respondingly spaced pattern of
conductors on   20  9. A magnetic head/support assembly as claimed such
external circuitry.                          in any one of claims 5 to 8 in
which said head element (12), slider (11) and flexure (21) share 2. A
magnetic head/support assembly as claimed        a common rigid member (20)
with a second in claim 1 in which the frame is apertured (59)   head
element, slider and flexure, the frame to expose each connection portion of
said  25     also being common to the leads from both leads from two
opposed directions.                head elements. 3  A magnetic
head/support assembly as claimed    10. A data access mechanism for a disk
file, the in claim 2 in which the frame is substantially    mechanism
comprising at least one magnetic rectangular with a single aperture (59)
across  30  head/support assembly (10) as claimed in any which said
connection portions extend, two op-    preceding claim, a movable carriage
(70) on posite edges (55,58) of the frame each having     which said
assembly is mounted for movement a plurality of guide slots (61, 63) for
guiding   relative to the disks, a rigid circuit support respective leads.
member (71), also mounted on the carriage, 35      which supports data
channel circuit compo- 4. A magnetic head/support assembly as claimed
nents (73) and a conductor pattern (76) to in claim 3 in which the ends of
the head leads    which said components are mounted and con- are trapped
and retained by the guide slots       nected, the frame (51) of the head
lead locat- (63) on one edge of the frame, the guide slots     ing means
(27) of said at least one magnetic (61) on the opposite edge serving merely
to  40   head/support assembly being registered with a guide the leads, the
frame including a strain     corresponding portion of the circuit support
relief post (66) adjacent said opposite edge      member and the connection
portions of the around which the leads are wound to maintain      head
leads (15) being electrically connected to tension.
corresponding portions (70) of the conductor 



46      pattern. 5. A magnetic head/support assembly as claimed in any
preceding claim in which the support    11. A data access mechanism as
claimed in claim structure comprises a relatively rigid member     10 in
which the circuit support member (71) is (20), a flexure (21) fixedly
mounted on the       provided with registration apertures (75) and member
and a slider (11) mounted on the   50      the frame of the magnetic
head/support as- flexure at an end remote from the member, the     sembly
has corresponding projecting features magnetic head element (12) being
mounted on       (64, 65) for engaging the registration apertures. slider,
the head lead locating means (27) com- prising a mounting portion (50)
connected to   Revendications the frame (51) by a hinge portion (52), the
55 mounting portion being clamped to the mem-     1. Ensemble tlte
magn~tique/support compre- ber.
nant au moins un el6ment de tote magn6tique (12) pour lire et 6crire de
l'information sur un    t 1               EP 0 344 366 B1
2        1       1   111   Ji disque  d'enregistrement  magn6tique  (74)
glisseur (11) monte sur l'extrdmite de la bande d'une unit6 de disques
magn6tiques,               flexible 4loignde de la plbce rigide, I'4l~ment
une structure de support (11, 20, 21) pou-     de tote magndtique (12)
ttant monte sur le vant Otre mont~e dans une telle unite de dis-
glisseur, le moyon (27) de positionnoment des ques pour supporter ldl6ment
de tote magndti-   5  sorties de tote comprenant une partie de mon- que en
relation de transfert d'information avec   tage (50) reli~e au cadre (51)
par une partie le disque d'enregistrement magn6tique,            flexible
(52) formant charnibre at la partie de une pluralitO de conductours
electriques       montage 6tant fixWe par serrage sur la plice formant des
sorties de tOte (15) et servant A     rigide. transporter des signaux
d'information vers ou   10 depuic l'sldment de tete, et
6. Ensemble tote magn~tique/support solon la re- un moyen (27) de
positionnement des sor-       vendication 5, dans loquol la bande flexible
ties de tote, servant A positionner les sorties   (21) est formde par une
lame metallique qui de t~te a distance de l'l6ment de tote et sur
constitue 6galement une attache (26) pour la lequel les sorties de tOte
sont pourvues de   15  fixation par serrage de la partle de montage a
terminalsons pour la connexion 6lectrique a       la pice rigide. une
circuiterie externe, caracterise en coeque le moyen de positionnement des
sorties     7. Ensemble tSte magn~tiquelsupport selon la re- de tote
comporte un cadre (51) attache a la       vendication 6, dans lequel les
sorties de tote structure de support et a travers duquel les  20  passent A
travers un tube (25) a sorties de sorties s'6tendent et sont retenues en
6tant      tote, l'attache (26) servant A la fixation par maintenues A une
distance fixe les unes des       serrage de ce tube & la partie de montage.
autres sur une partie suffisante de leur Ion- gueur pour permettre le
contact dlectrique de  &  Ensemble t~te magn~tique/support solon l'une ces
parties avec un motif de conducteurs es-  25  quelconque des revendications
5 a 7, dans paces de fagon correspondante de la circuite-     loquel le
cadre est pourvu de dispositifs sall- rie exteme.
lants (64, 65) pour le positionnement dans des ouvertures (75) de forme
complementaire d'un 2. Ensemble tote magndtique/support solon la re-
support rigide (71) pour la circuiterie exteme. vendication 1, dans lequel
le cadre est alveold  30 (59) pour exposer chaque partie de connexion  Q
Ensemble tote magnitique/support selon l'une des sorties suivant deux
directions opposdes.     quelconque des revendications 5 a 8, dans lequel
l'dldment de tote (12), le gllsseur (11) et &  Ensemble tAte
magnetiquelsupport solon la re-     la bande flexible (21) sont combinds &
une vendication 2, dans lequel le cadre est sensl-  35  piece rigide (20)
commune ensemble avec un blement rectangulaire et possAde une seule
second element de t8te, un second glisseur et ouverture (59) & travers de
laquelle s'4tendent   une seconde bande flexible, le cadre dtant les
parties de connexion, deux bords oppos~s      dgalement commun aux sorties
des deux 6id- (55, 58) du cadre prdsentant chacun une plura-    ments de
tote. litd de fentes de guidage (61, 63) pour guider  40 des sorties
respectives.                       10. M6canisme d'accbs aux donndes pour
une unitd de disques, mdcanisme qui comprend au 



4. Ensemble tote magndtique/support selon la re-      moins un ensemble
tote magndtique/support vendication 3, dans loquel les bouts des sor-
(10) solon l'une quolconque des revendications ties de tote sont
emprisonnds et retenus par  45  prdcdentes, un chariot mobile (70) sur
loquel les fentes de guidage (63) sur un bord du         cot ensemble est
mont6 pour pouvoir Otre de- cadre, les fentes de guidage (61) sur le bord
plac6 par rapport aux disques, une plce rigide oppose servant simplement A
guider les sor-       (71) de support de circuit, montde dgalement ties, le
cadre comportant une tige de ddcharge    sur le chariot, pibce qui supporte
des compo- de traction (66) situee pits de ce bord oppos6   so  sants (73)
du circuit de voies de donndes et un et autour de laquelle sont enrouldes
les sorties  motif conducteur (76), sur loquel les compo- pour les
maintenir sous tension.                  sants sont montds et auquel ils
sont connec- tWS, le cadre (51) du moyen (27) de positionne- 5. Ensemble
tote magndtique/support sclon I'une       mont des sorties de tote de
l'ensemble tOte quelconque des revendications prdcddentes,  55
magndtiquel support 6tant align6 avec une par- dans loquel la structure de
support comprend     tie correspondante de la pikce de support de une pibce
(20) relativement rigide, une bande     circuit at les parties de connexion
des sorties flexible (21) montde fixe sur cette pikce et un   de tote (15)
dtant relides Oloctriquement A des 7    13                EP 0 344 366 B1
14       I       111111 11111 (III I! II * C   L  M S parties (70)
correspondantes du motif conduc-  4. Magnetkopf/Trager-Einheit nach
Anspruch 3, teur.                                              bei welcher
die Enden der Kopfleitungen von dep FUhrungsschlitzen (63) an einem  Rand
1. Mdcanisme d'accbs aux donnees selon la re-         des Rahmens
eingeschlossen und festgehalten vendication 10, dans lequel la pibce de
support   5  sind, wobel die FUhrungsschlitze (61) an dem de circuit (71)
est pourvue d'ouvertures (75) de   gagenlberliegenden Rand bloB zurn FUhren
rep6rage et le cadre de lensemble tete             der Leitungen dienen und
der Rahmen eine magn~tique/support porte des dispositifs sail-     dem
gegenUberliegenden Rand benachbarte lants correspondants (64, 65) destinds
a 8tre      ZugentlastungsstUtze (66) aufweist, um welche engagds dans lee
ouvertures de reperage.  1o       die Leitungen gewickelt sind, um eine
Span- nung aufrechtzuerhalten. PatentansprUche 5. Magnetkopf/Trager-Einheit
nach irgendeinem 1. Magnetkopf/Trager-Einheit, die aufweist zumin-
vorgehenden Anspruch, bei welcher die Trage- dest ein Magnetkopfelement
(12) zum Lesen  i1      ranordnung aufwelst: von Informationen aus einer
und zum Schrei-        einen verhfltnismfDig starren Teil (20), einen ben
von Informationen auf eine Magnetauf-          auf dem Tell fest
angebrachten Biegungsteil zeichnungsplatte (74) eines Magnetplattenspel-
(21) und einen LAufer (11), der auf dem Bie- chers,
gungsteil an dem  von dem  Tell entfemten eine Trdgeranordnung (11, 20,
21), die in ei-  20  Ende angebracht ist, wobei das Magnetkopf- nem solchen
Plattenspeicher angebracht wer-        element (12) auf dam Laufer
angebracht ist, den kann, um das Magnetkopfelement in einer        die
Mittel (27) zum Anordnen einer Kopfleltung Ibertragenden Beziehung zu der
Magnetauf-          einen Befestigungsabschnitt (50) aufweisen,
zeichnungsplatte zu tragen,                        der mit dem Rahmen (51)
Uber eanen Gelenk- eine Mehrzahl elektrischer Kopfleitungen (15),  25
abschnitt (52) verbunden ist und der Befesti- um Informationssignale zu
oder von dam Kopf-       gungsabschnitt an dem Teil festgeklemmt ist.
element zu fthren und Mittel (27) zum Anordnen eaner Kopfleitung     6.
MagnetkopflTrager-Einheit nach Anspruch 5, zum Anordnen der Kopfleitungen
auf Entfer-         bei welcher ein Metallblatt den Biegungsteil nung von
dam Kopfelement und bei welchen   30      (21) bildet und auch sine Klemme
(26) bildet, die Kopfleitungen fUr eine elektrische Verbin-     um den
Befestlgungsabschnitt an dem  Teil dung mit der AuIeren Schaltung
abgeschlos-        festzuklemmen. sen sind, dadurch gekennzeichnet, daB die
Mittel zum Anordnen einer Kopfleitung ei-  7. MagnetkopflTrager-Einheit
nach Anspruch 6, nen an der Tr~geranordnung befestigten Rah-  35    bei
welcher die Kopfleitungen durch eine Kopf- men (51) aufweisen, durch welche
die Leitun-      leitungsr6hre (25) laufen, wobei die Klemme gen laufen und
in einer fasten, zueinander be-     (26) auch dazu dient, die
Kopfleltungsr6hre an abstandeten Bezishung Uber einen hinreichan-       dam
Befestigungsabschnftt festzuklemmen. 



KY  den Tell ihrer LAngen gehalten werden, um einen unmittelbaren
elektrischen Kontakt der  4o  8. Magnetkopf/Trager-Einheit nach irgendeinem
Telle mit einem entsprechend beabstandeten         der AnsprUche 5 bis 7,
bei welcher der Rah- Muster von Leitern bei einer solchen auteren       men
mit vorspringenden Zusitzen (64, 65) Schaltung zu erm6glichen.
zum  Anordnen in komplementfr geformten Offnungen (75) elnes starren
Tragers (71) fUr 2. Magnetkopf/Trfiger-Einheit nach Anspruch 1,  45    eine
solche auBere Schaltung ausgebildet ist. bei welcher der Rahmen mit einer
Offnung (59) versehen ist, um jeden Verbindungsteil der     9.
Magnetkopf/Trdger-Einheit nach irgendeinem Leitungen aus zwei
entgagengesetzten Rich-         der AnsprUche 5 bis 8, bei welcher das
Kopf- tungen frel zu halten.                             element (12), der
LAufer (11) und der Bie- 50      gungsteil (21) einen gemeinsamen starren
Teil 3  Magnetkopf/Trager-Einheit nach Anspruch 2,         (20) mit einem
zweiten Kopfelement, Laufer bei weicher der Rahmen im  wesentlichen
und Biegungsteil teilen, wobei der Rahmen rechtwinklig mit ener einzigen
6ffnung (59) ist,   auch fUr die Leltungen aus belden Kopfele- durch welche
sich die Verbindungsteile er-         mentan gemeinsam let. strecken, wobei
jeder der zwei gegentberlie-  s5 genden Rander (55, 58) des Rahmens eine
10. Datenzugriffsmachanismus far einen Platten- Mehrzahl von
FUhrungsschlitzen (61, 63) auf-      speicher, wobei der Mechanismus
aufweist: zu- weist, urn entsprechende Leitungen zu fUhren.      mindest
eine Magnetkopf/Trager-Einheit (10) 8    15                 EP0344366B1
16 nach irgendeinem vorgehenden Anspruch, ei- nen bewegbaren Schlitten
(70), auf welchem die Einheit zum Bewegen bezUglich der Plat- v-..~,.  ten
angebracht ist, einen starren ebenfalls auf dem Schlitten angebrachten
Schaitungstrager-   5 tell (71), der Schaltungskomponenten (73) fOr einen
Datenkanal und ein Leitermuster (76) tr~gt, in welchem die Komponenten
ange- bracht und verbunden sind, wobel der Rahmen (51) der Mittel (27) zum
Anordnen elner Kopf-  1o leitung     der      zumindest      einen
MagnetkopflTrrger-Einheit mit einem entspre- chenden Abschnitt des
Schaltungstrigerteils ausgerichtet ist und die Verbindungsabschnitte der
Kopfleitungen (15) mit entsprechenden Ab-  i1 schnitten (70) des
Leitermusters elektrisch ver- bunden sind. 11. Datenzugriffsmechanismus
nach Anspruch 10, bei welchem der Schaltungstragerteil (71) mit  20
Ausricht6ffnungen (75) versehen ist und der Rahmen der
MagnetkopflTriger-Einheit ent- sprechende vorspringende Zusitze (64, 65)
zum Eingreifen in die Ausrichtoffnungen auf- weist.
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