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This invention ralates to a head suspéz{sion assenbly for a
read/urite head, for example as used in magnetic disk units.

Figures 1 to 3 show & head suspension assembly of a kind
conventionally used in magnetic disk units. The assembly comprisess a
hesd slider 1 including a magnetic read/write head for writing and
reading data. The slider 1 is flexibly wounted at the end of a support
arm comprising a load beam 2 attached to & mounting plate 3 which is
cennected to a head actuator (net shown). A tube 5 extends along the
edge of the support arm and contains a plurality of wires 4 covered with
insulating material. The wires 4 are connected at the free end of the
beam 2 to the read/write head on the slider 1.

A nunber of claws 6 clamp the tube S to the edge of the beam 2 and
plate 3, the degree of clamping of at least one of the claws 6 (for
exampie the claw 6 shown within the ¢ircled part of figure 1) being
sufficiently strong to deform the tube 5 and clamp the wires 4 therein,

This is shown in figures 3(a) and 3(b) where the situation is shovn
- raspectively before end after clamping. Prior te clamping, the wires ¢
are loosely contained in the tube 5, whersas afterwards they are clamped
together so that they are frictionally engaged with each other and with
the inside of the tube 5.

The purpose of this clamping is to prevent movement of the wires 4
slony the tube, for example at the time of soldering their free ends to a
flexible cable or other ¢onnection means at the plate 3, which may result
in deformation of the locp shape ef the wires at the head slider 1. 1f
deformaticns arise in this lecp shape, the flying height, which is the
most important parameter of the head suspensicn assembly, will be
changed. Therefore, the yield of the products using a head suspension '
assembly such as a magnetic disk unit will decrease.

A problem with the conventional technique in which the tube 5 is
strongly clamped so as.to deform it and fix the insulated wires ¢ therein
is that 4f the claw € is clanped too strongly a crack is generated on the
tube S or the 1nsu.‘l.uted ld.rcs 4 may be cut or short-circuited. On the
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other hand, if the claw 6 is not clamped strongly enough the wires 4 are
not fixed securzi'?,- with the result that they move easily.

~

Bin cbject of the present invention is te provide a head suspension
asgembly in which the wires passing through the tube may be fixed firmly
against movement longltudinally of the support arm in & manner in which
the sbove problems are avoided or mitigated. |

This object ls achieved by the invention elaimed in élaim 1.

The advantage of the invention is that the filler which occupies
the space around and between the wires permits the wires to be firmly
fixed in pesitioxi with enly a light clamping force. Nevertheless, even
if excessive clamping force is used the f£iller will tc a large extent
regist excessive deformation of the tube and protect the wires against
damage. : )

It is desirsble that the tube be sble to transmit light and the
£iller able to be cured by light at room temperature. This avoids
dissdvantages caused by curing of the filler by heating, for example,
problemg caused by gaseous materials coming out from the filler and tube
by heat and becoming a contamination source for magnetic disks.

Further it avoids the tube being expandsd or contracted when it is
heated and allows the use of a tube materis)l which does not need special
heat resistant qualities. In additien, since the position of the filler
in the tube can be checked from the outside, the portion to be clamped is
knovun easlly and accurately. Advantagecusly the filler iz colored, so
that its position in the tube can be checked much more easily.

Bn embodiment of the present inventien vill now be described with
reference to the sccompanying drawings, in which.

Figure 1 (previocusly described) shows a head suspension mssewbly
according to the prior art;

Figure 2 is sn enlarged view of part of figure 1;

!‘:lghfes 3(a) end 3(5) ‘{llustrate how "él'ie w.lies_';%_'nre fi.mdin tha tt:be 5
in the prior art assembly of figures 1 and 2
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Figure 4 is a side view illustratinig how the wires 4 are fixed in the
tube 5 according to the embodiment of the invention;

Figure 5 is a plan view, partially in cross-section, of the tube and
wires of figure 4; and '

Figure € is a cross-sectional view of figure 4.

Apart from the manner of clamping the wires & in the tube 5 the
congtruction of the head sulpensioh nsemﬁly according to the embodiment
of the invention can be the same as described in relation to figure i.
Therefore, figure 1 and the related description can be taken te represent
the embediment of the invention as wsll as the prior art apart from the

details of the clamping.

The embodiment of the inventien differs from the prier art by the
method of clamping the wires 4 and tube 5, as shown in figures ¢ to €
which are enlarged views of the part of the assembly which is circled in
figure 1. In particular, a filler 7 is introduced into the part of the
tube 5 to be clamped and the ingulated wires 4 are firmly fixed by
lightly clamping the part of tube 5 containing the filler ? with a
securing means such as the clav 6.

Any kind of tubs material may be used which is resistant to
clamping, and in the present embodiment Teflon (a brand name of E. 1I.
du Poent de Nemours and Co.) is used vhich is also transperent to light.
Horeover, any kind of filler can be used vhich does not correde the tube
§ and insulated wires 4 but prefersbly a liquid material vhich can be
cured by light at room or moderate temparatures. In the present r.-ase a
liquid plastics material which can be cured by ultraviclet light at room

tenparature is used.

In manufacturing the assembly according to the embodiment of the
invention, the filler 7 is introduced into the tube 5 by pouring it into
the tube from the cpen end of the tube at room temperature after the
wires 4 have been ingerted into the tube. When the filler is dripped
into the open end, the filler penetrates into the tube into the space
around and between the wires 4 by capillary action. .Therefore, the.
fill:lng work is very limpla. The £illing can be performed more quickly
by introducing the £iller inte the tube under pressure.



When the liquid filler has been introduced into the tube it is irradiated
by ultravieclet light at rooem temperature. Since the tube transmits
ultraviclet l:l.ght,' the filler in the tube is thereby cured. The part of
the tube 5 which contains the f£filler is then lightly clemped by the claw
6 to the edge of the plate 3 of the head suspension assembly.

Since the tube 5 is transparent or semi-transparent, the position
of the filler 7 therein is readily seen and therefore the praocess of .
clamping the tubs in the correct place is easy. Moreover, if, as
preferred, the cured filler does not adhere to the tube, & fine
adjustment can be made to the position of the cured filler in the tube
prior to clamping the tube so that the loop shape of the wires at the
head slider 1 of the head suspension assembly can be optimized and it is
possible to design precisely the flying height.

Thus, using the present inmvention, the loop shape of the vires at
the read/write head of the head suspension asgembly may be kept constant
at all times because the wires do not move even if they ares pulled
strongly in order to connect the other end of the wires to a f£lexible
cable by soldering or the like,

Morecver, problems caused in the conventional wmethod, .that is, a
difficulty in fixing the wires securely withecut damaging the tube or
breaking or short-circuiting the wirss may be mitigated.
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CLAINS

1. A head suspension assembly comprising a support arm carrying a
read/write head and, extending along and clamped to the support arm, a-
tube containing a plurality of insulated wires connected to the head,
wherein & filler is introduced into the space around and between the
vwires in a part of the tube and the part of the tube conta:.ning the
filler is clamped to the support arm.

2. A method of manufact_uring a head suspension assembly as claimed in
claim 1, wherein the filler is introduced as a curable liquid into the
tube followed by curing of the filler in situ.

3. A method of manufacturing a head suspension assembly as claimed in
claim 1, whersin the tube can transmit light and the filler is introduced
as & light-curable liguid into the tube followed by curing of the f£iller

in situ.

4. A method &s claimed in claim 2 or 3, wherein the cured £iller does
not adhere to the inside of the tube. '
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