HEAD SUSPENSI ON ASSEMBLY FOR A READ WRI TE HEAD Thi s invention
relates to a head suspension assenbly for a read/ wite headhis$ieé HRXBRPR&
as used in magnetic disk units. ' 1 ”II

i

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



Flgures 1 to 3 show a head suspension assenbly of a kind conmemanﬁaﬂi
used isn magnetic disk units. The assenbly conprlsess a head

izncl uding a magnetic read/wite head for ww?tlng and readlng

slider 1 is flexibly nounted at the end of a support arm conpri si ng
beam 2 attached to a nounting plate 3 which is ~connected to a head
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t herei n. against movement longitudinally of the support arm in a 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 (previously described) shows a head suspension assembly
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




ThIS is shown in figures 3(a) and 3(b) where the S|tuat|on I's shown -

respectively by laced anping. Prior to clanmping,. the wires 4 are
| cosel y cont ai neﬁ & EI]S wher eas afterwards they are cl anped :
t oget her so that tionally engdged with each other and with the
I nside of the tube 5. The purpose-of this clanping is to prevent

novenment of the wires 4 along the tube, for exanple at the tinme of
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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
temparature 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.



A problemw th the conventional technique in which the tube 5 in strongly
clanped so as to deformit and fix the insulated wires 4 therein is that if
the claw 6 is clanped too strongly a crack is generated on the tube 5 or

2

the insulated wires 4 may be cut or short-cigcuited. On the

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 without damaging the tube or

breaking or short-circuiting the wirss may be mitigated.
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other hand, if the claw 6 is not clanped strongly enough the wires 4 are
not fi xed securely with the result that they nove easily. ' An

obj ects»of the present invention is to provide a head suspension assenbly in
which-the wires passing through the tube npy be fixed firmy against
nmovenent |ongitudinally of the support armin a manner in which the above
probl ens are avoi-ded or mtigated. This object is achieved by the

i nvention clained in claim 1. The. advantage of the invention is
~that the filler which occupies

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 manufacturing 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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t he space around and between the wires permts the wires to be firmy fixed
in position with only a light clanping force. Neverthel ess, even if
excessive clanping force is used the filler will to a Iarge extent resist
excessive deformation of the tube and protect the wi res agai nst damage.

It is desirable that the tube be able to transmt light and the filler able
to be cured by light at roomtenperature. This avoi ds di sadvant ages caused
by- curi-ng of the filler by heating, for exanple, problens caused by gaseous
materials comng out fromthe filler and tube by heat and becom ng a :
contam nation source for magnetic disks. 419 - .Further it avoids the tube
bei ng expanded or contracted when it is o
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heated and allows the use of a tube material which does not need speci al
heat resistant qualities. In addition, since the position of the filler in
t he tube can be checked fromthe outside, the portion to-be clanped is
known -easily and accurately. Advantageously the filler is colored, so that
its position in the tube can be checked nuch nore easily. An

enbodi nent of the present invention wll 8¥/be described with reference to
t he acconpanyi ng draw ngs, in which, Fig e | (previously described)
shews a head suspensi on assenbly according to the prior art;
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" Figure 2 is an enl arged view of part of figure 1, Figures 3(a) and 3(b)
illustrate how the wires 4 are fixed in the tube 5 in the prior art
assenbly of figures 1 and 2, 3

HEAD SUSPENSION ASSEMBLY FOR A READ/WRITE HEAD

ABSTRACT

A head suspension assembly comprises a support arm 3 carrying a read/write
head and, extending along and clamped to the support arm, a tube 5 containing a
plurality of insulated wires 4 connected to the head. A filter 7 is introduced into the
space around and between thg wires 4 in a part of the tube and the part of the tube
conta.ining_the filler is clampéd by a claw 6 to the support arm. The fi_ller prevents the

wires breaking at the point of clamping.

Fig. 6 .
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Figure 4 is a side viewillustrating howthe wires 4 are fixed in the tube-

5 dccording to the enbodi ment of the invention; Figure 5 is a plan view,
partially in cross-section, of the tube and wires of flglmlﬁsﬂeetai&(keen Eu:ﬂe
6 is a cross-sectional view.of figure 4. - Apart fro

clanping the wires 4 in the tube 5 the construction of the

assenbly according to the enbodi ment of the invention can

described in relation to figure 1. Therefore, figure 1 and the related
description can be taken to represent 1, )
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shown in figures 4 to 6 which are enlargedq views o ;tmt@&rt ag{e@g:—to pag
assenbly which is circled in figure 1. In particufar, a filler 7 is

i ntroduced into the part of the tube 5 to be cla egﬁwq%hﬁﬁ%i"atéd" FEB 1397

wires 4 are firmy fixed by lightly clanping the n-f(-_:n-g-i-w?--
thefiller?vmth ny kind o
tube materi al gggﬁgggsmﬁﬁéﬁw%@ﬁ%w? %@{WEHE%EAﬁ t he
present enbodi rrent Teflon (a brand nanme of E. |. du Pont de Nem)urs and

Go.) is used whi giiyl 4ndbgfich” PIRREE FY 2 liQak! tc'lzsperfsion assembly for a

read/vrite head, for example as used in magnetic disk units.

J

Figures 1 to 3 show a head suspension assembly of a kind
conventionally used in magnetic disk units. The assembly comprisess a
head slider 1 including a magnetic read/write head for writing and
reading data. The slider 1 is flexibly mounted at the end of a support
arm comprising a load beam 2 attached to & mounting plate 3 which is
cennected to a head actuator (not shown). A tube 5 extends along the
edge of the support arm and containe 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 number of claws 6 clamp the tube 5 to the edge of the bean 2 and
' pllte 3, the degree of clamping of at least one of the claws 6 (for
example the claw & 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(2) and 3(b) where the situation is showvn
~-respectively before and after clamping. Prior to clamping, the wires ¢
are loosely contained in the tube 5, vhereas aftervards they are clemped
together so that they are frictionally engaged with each other and with
the ingide 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 seldering their free ends to a
flexible cable or other ¢onnection means at the plate 3, which may result
in deformation of the loop shape of the wires at the head siider 1. If
deformations arise in this locp shape, the flying height, which is the
most important parameter of the head suspensien assembly, will be
changed. Therefore, the yield of the products using a head suapension '
assembly such as a magnetic digk unit will decrease.

A problem with the conventional technique in which the tube & is
strongly clamped 8o as to deform it and fix the insulated wires 4 therein
is that if the claw 6 is clamped too strongly a crack is generated on the
‘tube 5 or the insulated vires 4 may be cut or short-circuited. oOn the
This is the replacement sheet
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Mor eover, any_kind of filler can be used which does not corrode the tube 5
and |nsulated wires 4 but preferably a liquid material which can be cured
by | ight at room or noderate tenperatures. In the present case a liquid

pl astics material which can be cured by ulztraviolet |light at room
tenperature i s used. I n manufacturing the assenbly according to the
enbodi nent of the invention, the filler 7 is introduced into the tube 5 by

pouring it at ;onen the tube at .room tenperature
ter the wothér R S¥ohd Tk 18R Flkhpld dedFnatifuchiny, 287 iFeh § are
dri pped i nt #othEixedcpecungly ; wdth |thhelretpbh¢hahtt@symm edmdllyube into the
space around and between the wires 4 by capillary action. Therefore, the

filling work is The fill n be perfor re, qui ckly by

i nt roduci ng t he ;‘\ ¥%f“| n?€ "Pﬁeprteﬁﬁ‘ét &ﬂgﬂﬁﬁ? EEN é’"’"ﬁe 2 head %u8penaion
assembly in which the wires passing through the tube may be fixed firmly
againgt movement longitudinally of the support arm in a manner in which
the sbove problems are avoided or mitigated.

This object 1s achieved by the invention claimed 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 position with only a light clamping force. Nevertheless, even
1f excessive clamping force is used the £iller will to a large extent
resist excessive deformation of the tube and protect the wires aqa:lnst
damage.

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

Furthar it avoids the tube being expanded or contracted when it is
- heated and allows the use of a tube material which does not need special
heat resistant qualities. In addition, since the position of the f£iller
in the tube can bes checked from the outside, the portion to be clamped is
known easlly and accurately. Advantagecusly the filler i= colored, so
that its pogition in the tube can be checked much more easily.

An embodiment of the present invention will now be daseribcd with
refarence to the accempany:lnq drawings, in which:

Figure 1 (previously described) shows a head suspension assembly
according to the prior art;

Figure 2 is an enlarged view of part of figure 1,

Figures 3(a) and 3(b) illustrate hov the wires 4 are fixed in the tube 5
in the prior art assembly of figures I and 2;
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4 Wen the Liquid filler has been introduced into the tube it is
irradiated by ‘ul'travi ol et light at roomtenperature. Since the tube
transmts ultraviol et light, the filler in the tube is thereby cured. The
part of the tube 5 which contains the filler is then lightly clanped by t he
claw 6 to the edge of the plate 3 of the "head suspension assenbly.

Figure 4 is a side view illustrating how the wires 4 are fixed in the
tube 5 according to the embodiment of the invention; -

Figure 5 ig & plan view, partially in crosg-section, of the tube and
wires of figure 4; and

Figure 6 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 suspensiocn assemf:ly according to the embodiment
of the invention can be the same as described in relation to figure 1.
Therefore, figure 1 and the related dsscription can be taken to represent
the embodiment of the invention as well as the prior art apert from the
details of the clamping.

The embodiment of the invention differs from the prior art by the
method of clamping the wires 4 &nd tube 5, as shown in figures ¢4 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 & are Fimmly fixed by
lightly clamping the part of tube 5 containing the filler 7 with a
securing means such as the clav 6.

Any kind of tube material may be used which is resistant to
clamping, and in the present embodiment Teflon (a brand name of E. I.

du Pont de Nemours and Co.) is used which is also transparent to light.
' Moraover, mny kind of filler can be used which does not corrode the tube
S and insulated wires 4 but preferably a liquid material which can be
cured by light at rcom or moderate tempsratures. In ths present case a
liquid plastics material which can be cured by ultraviclet light at room

temparature 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 frem the open end of the tube at room temperature after the
wires 4 have heen ingerted into the tube. When the filler is dripped
into the Spen end, the filler penetrates into the tube into the space
around and between the wires 4 by capillary action. Therefore, the
£111ing work is very simpls. The £illing can be performed more quickly

by introducing the filler into the tube under pressure.
| This is the replac_omont sheet
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Since'the tubg 5 is transparent or sem -transparent, the position of the
filler 7 therein is readily seen and therefore the process of clanping the
tube in the correct place is easy. Mreover, if, as preferred, the cured
filler does not adhere to the tube, a fine adjustnment can be nade to the
position of the cured filler in the tube @rior to clanping the tube so that
the | oop shape of the wires at the head slider 1 of the head suspension
assenbly can be optimzed and it is possible todesign precisely the flying

he readr it HREAHrd BERE B pett ek el Mo VR, URD S Che 'IERMMR O
all tinmes Peralieavtiedet,ilight at renm tanperature.; Singe ther tube treppmits
ultraviolet light, the filler in the tube is thereby cured. The part of
the tube 5 which contuins the filler is then lightly cismped by the claw
6 to the edge of the plate 3 of the head suspension assembly.

Since the tube 5 is transparent or semi-trensparent, the position
of the filler 7 therein is readily seen and therefore the process of '
clamping the tube in the correct place is easy. Morsover, if, as
preferred, the cured filler does not adhere to the tube, a fine
adjustmant can be made to the position of the cured flller in the tube
prior to clamping the tube so that the loop shape of the wirea at the
head slider 1 of the head suspension as:embly can be optimized and it is
possible to design precisely the flying height.

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

' Moreover, problems caused in the conventional method, that is, a

difficulty in fixing the wirss sscurely without damaging the tube or
breaking or short-circuiting the wires may be mitigated.
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strongty in order to connect the other end of the wires to a flexible cable
by,sol dering or the like, Mor eover, problens caused in the
conventional nmethod, that is, a difficulty in fixing the wires securely

wi t hout damagi ng the tube or breaking or ghort-circuiting the wires nmay be
m ti gat ed.

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 a filler is introduced into the space around and between the
wires in & part of the tube and the part of the tube containing the
filler is clamped to the suppert arm. '

2. A method of manufacturing a head suspension assembly as claimed in
claim 1, wherein the filler is introduced &s 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 fille;

in situ. ' : '

4. A method as claimed in claim 2 or 3, wherein the cured filler does
not adhere to the ingide of the tube,

R R 1 This i the replacerment sheet



1. & head suspensjon assenbly conprising a support armcarrying a

reag/ wite head and, extending along and clanped to the support arm a tube
cofitaining a plurality of insulated wires connected to the head, wherein a
filler is introduced into the space around and between the wires in a part
of the tube and the part of the tube containing the filler is clanped to
the support arm 2. A net hod of manuf 7cturi ng a head suspensi on
assenbly as clained in 172 :

This is the repiacﬁmni. shomt



claim*l, whergin the filler is introduced as a curable liquid into the tube
foll-omwed by curing of the filler in situ. 3. A nmet hod of manufacturing
a head suspension assenbly as claimed in claim1, wherein the tube can
transmt light and the filler is introduced as a light-curable liquid into
the tube followed by curing of the filler in situ. 4. A net hod as
claimed in claim2 or 3, wherein the cur%quiller does not adhere to the

i nsi de of the tube.
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HEAD SUSPENSION ASSEMBLY FOR A READ/WRITE HEAD

ABSTRACT
A head suspension assembly comprises a support arm 3 carrying a read/write

head and, extending along and clamped to the support arm, a tube 5 containing a
plurality of insulated wires 4 connected to the head. A filter 7 is introduced into the
space around and between the wires 4 in a part of the tube and the part of the tube

containing the filler is clamped by a claw 6 to the support arm. The filler prevents the

wires breaking at the point of clamping.

Fig. 6
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