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MAGNETIC HEAD DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a magnetic head device in which a
slider having a magnetic head loaded thereon is mounted on a gimbal
having a thin~-film lead wire pattésned thereon and the thin-film
lead wire has its terminals connected to terminals of the magnetic
head, and which may be suitably used for a hard disc device.
Description of the Related Art

'A magnetic head device used for a magnetic recording device,
such as a hard disc device, includes a base plate 101, a load beam
102 mounted on the base plate 101, a gimbal 103 mounted on the
distal end of the load beam 102, and a slider 104 having loaded
thereon a magnetic head 106 mounted on the gimbal 103, as shown in
Flg 1.
B The load beam 102 .functioning as a suspension for thrusting
the sllder 104 against a recording medium 'during
recording/reproduction, includes an arm mounting portion 102a, to
which the base plate 101 is mounted, an elastic poftion 102b, bent:
" at a pre-set angle for operating as an elastic portion, a tough
portion 102c bent on both sides for being rendered tough, and a
gimbal mounting portion 102d mounting the gimbal. When the magnetic
head device is assembled on the magnetic recording device, the arm

mounting portion 102a, to which is mounted the base plate 101, is
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mounted on an arm desipgned for moving the mpgnetic head device.

The gimbal 103, mounted on the distal end of the load beamn
102, that is the gimbal mountinyg portion 102d, is configured for

not obstructing merment of the slider 104. The gimbal 103 is

formed with an opening 103a around a mounting portion for the
slider 104 for permitting the slider 104 to be moved in both the

pitching and rolling directions. By the gimbal 103 having such

opening 103a, the slider 104 may be moved in both the pitching and

rolling directions, such that the slider 104 may be maintained at

a constant floating height on the recording medium during

recording/reproduction irrespective of, for example, surface states

of the recording medium.

The slider 104, mounted on the gimbal 103, is formed with the

magnetic head 106 comprised of a magnetic core and a coil. For

recording/reproduction, the magnetic head 106 is floated on the
recording medium along with the slider 104, and records and/or
reproduces data on or from the recording medium in the thus floated

state.

A lead wire 105 is lead out at a terminal 104a of the magnetic
head 106. The lead wire 105 is lead along the gimbal 103 and the

load beam 102 to the arm so as to be connected to an external

circuit.

With such magnetic head device, as the magnetic recording

medium is reduced in size or increased in capacity, the size of the

slider 104 tends to be re@uced, while.the float amount of the
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'example, JP Patent Kokai Publication JP-A-6-215513.

3

Slider 104 during recording/reproduction aluo Lends Lo byr:

diminished. Specifically, the slider 104 is not more than 2.0 rmm

or less in length, not more than 1.6 mm or less in width and not

more than 0.43 mm in height, with the amount of float during

recording/reproduction being not more than 0.1 "m.

However, as the slider 104 is reduced in size and the amount

of float is decreased, the effect of the toughness of the lead wire

105 connected to the terminals 104a of the magnetic head 106

becomes significant with respect to the movement of the slider 104.

That is, movement of the slider 104 becomes unstable under the

effect of toughness of the lead wire 105, such that the amount of

float of the slider 104, for example, is changed, thus disabling

regular recording/reproduction.

For-resolvihg this problem, a method has been developed which

consists in forming'a thin-film lead wire on the gimbal 103. With

this method, the lead wire 105 is not connected to the terminal

104a of the magnetic head 106, but a thin-film lead wire is

previously formed on the gimba1'103 and the terminal of the thin-
film lead wire is connected to the terminal 104a of the magnetic
head 106. This significantly diminishes the effect of the lead wire

on the movement of the slider 104.

An instance of connecting the terminal of the thin-film lead

wire to the tefminal of the magnetic head is described in, for

In the instance

described in JP Patent Kokai Publication JP-A-6-215513, a thin-film
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lead wire 111 i5 previously formed, on Lhe gimbal 110, a:n shown in

Fig.2. Au balls 115 are arranged between a terminal 112 of the

thin-film lead wire 111 and a terminal 114 of a magnetic head 113,

using an Au ball bonder device, and the thin-film lead wire 111 has

its terminals 112 connected to terminals 114 of the mégnetic head

113.

However, if the terminals 112 of the thin-film lead wire 111}

are connected in this manner to the terminals 114 of the magnetic

head 113 using the Au balls 115, the Au balls 115, the terminals

112 of thé thin-film lead wire 111 and the terminals 114 of the
magnetic head 113 need to be in register with one another with high

precision with the progress in the size reduction of the magnetic

head 113, such that it becomes difficult to connect the terminals

112 of the thin-film lead wire 111 to the term@nalsll4 of the

magnetic head 113 reliably. In addit}on, with the progress in size

reduction of the magnetic head 113, the terminals 112 of the thin-

film lead wire 111 and the terminals 114 of the magnetic head 113

are also reduced in size and hence the Au balls 115 also have to

be reduced in size, such that it becomes difficult to connect the

terminals 112 of the thin-film lead wire 111 to the terminals 114
of the magnetic head 113 reliably.

Thus, with the use of the thin-film lead wire "111, it is

difficult to conn%ct the terminals 112 of the thin-film lead wire

111 to the terminals 114 of the magnetic head 113 reliably, such

that it is becoming crucial to enable reliable connection of the
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terminsls 112 of the thin film lead wire 111 Lo the Lerminalg 114

of Lhe magnetic head 113 in an casy manner

[f the thin-film lead wire is used, the effect of toughness

of the lead wire for the slider movement can be reduced

significantly, as explained above. However, if the slider is

reduced further in size, it becomes difficult to override the

-effect of the toughness of the thin-film lead wire. That is, with

the conventional thin~film lead wire, a Cu pattern 122 is formed

on an -insulating layer 121 formed on the gimbal 120, and a

protective layer 123 of, for example, polyimide, is formed on the

Cu pattern 122, as shown in Fig.3. Thus the conventional thin-film

lead wire 1is increased in toughness. Consequently, with the

progress in reduction in size of the slider, it becomes difficult

to override the effect of the toughness of the thin-film lead wire
on the slider movement, such that some means need to be provided
for decreasing the toughness of the thin-film lead wire.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a magnetic head device whereby the terminals of the thin-film lead

wire can be eééily reliably connected to the terminals of the

magnetic head.

It is another object of the present invention to provide a

magnetic head device whereby the thin-film lead wire of tﬁe

magnetic head device can be decreased in toughness.

According to the present invention, there is provided a

This Sheet Has Been Replaced

I N




(71) Ve, WNGARD LIMTED, a occupant are taken by the floor anchorages
British Conpany of Kingsham Road, for the rear ends of the side franes

and or Chi chester, Sussex, do hereby declare the the front |egs.
50 '

magnetic head device in which a slider carrying a magnetic head g

k-4
mounted on s gimbal having a thin film lead wire patterned thercon

and in which the thin-film lead wire has its terminal connected to

a terminal of the magnetic head, wherein the portion of the gimbal

carrying the terminal of the thin-film lead wire [is bent, the

terminal of the thin-film lead wire formed on this bent portion

being contacted with the terminal of the magnetic head for

establishing electrical connection between the terminal of the
thin-film lead wire and the terminal of the magnetic head.

With the magnetic head device, the -terminals of the thin;film

lead wire and the magnetic head are directly interconnected without

using Au balls or the like. Thus, with the present magnetic head

device, if the terminals of the thin-film lead wire are previously

formed on the gimbal in association with the terminals of the

magnetig head, the terminals of the thin—-film lead wire and the
terminals of the magnetic head may be accurately connected with
each other by simply arraying the slider carrying the magnetic head
in position on the gimbal and bending the portion of the thin-film

lead wire carrying the terminals without raising the problem of

mistaken registration of the Au balls.

The thin-film lead wire of the magnetic ‘head device is

preferably covered with the electrically conductive protective

film. If the protective film of the thin-film lead wire is formed

of an electrically conductive material, the thin-film lead wire can

be lowered in toughness since the electrically conductive thin film

Thrs Shee,
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I nvention
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can be reduced in Lthickness as compared ta the polyimide

Lhan 1l
conventionally used as a protective layer.

Thus, with the thin-film magnetic head of the present

invention, the terminals of the thin-film lead wire and the

magnetic head can be interconnected easily and reliably. Since the
protective film of the thin-film lead wire is formed of an

electrically conductive material, it becomes possible to reduce ill

effects of the thin-film lead wire on slider movement in the
pitching and rolling.directions during recording/reproduction.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l1 is a perspective view showing an embodiment of =a

conventional magnetic recording device.

Fig.2 is a perspective view showing the manner of conneétion i
between the terminals of the thin-film lead wire and terminals of
the magnetic head in the conventional magnetic head device.

Fig.3 is a cross-sectional view showing the structure of a
thin-film lead wire in the conventional magnetic head device.

Fig.4 is an exploded perspective view showing an embodiment
of a magnetic head device according to the présent invention.

Fig.5 is a perspective' view showing an embodiment of a
magnetic head device according to the present invention.

Fig.6 is an exploded perspective view showing the vicinity of

a gimbal portion of the magnetic' head device of Fig.! to an

enlarged scale.

Fig.7 is a cross—-sectional perspective view showing the
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structure of a4 Lhin (ilm lead wire of the magnetic head desice of
Fig.3 Lo an enlarged scale.

Fig.8 is a perspective view showing the vicinity of the gimbal
portion of the magnetic head device of Fig.2 to an enlarged scale

Fig.9 is a side view showing the relative disposition between

the terminals of the thin-film lead wire and the terminals of the

magnetic head.

Fig.10 is a side view showing the state in which the slider
is mounted on a slider mounting portion.

Fig.1l1 is a side view showing the state of mounting the slider

on the slider mounting portion.

Fig.1l2 is a side view showing the start of mounting the slider

on the slider mounting portion.

Fig.13 is a side view showing the state in which the slider

has been mounted on the slider mounting portion.

Fig.14 is a side view showing the manner of mounting the

slider on the slider mounting portion.

Fig.15 is a side view showing the manner in which the terminal
portions of the thin-film lead wire are bent by a knife edge

Fig.16 is a side view showing the state in which the slider

has been mounted on the slider mounting portion.
Fig.17 is a side view showing an illustrative manner of
connection of the terminals of the thin-film lead wire to the

terminals of the magnetic head.

Fig.18 is a side view showing another illustrative manner of
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driver and front passenger are nounted on anchorage on the floor of the

. vehicle, the slides secured to the floor to provide second, which
extends upwardly and is rear- 60 fore-and-aft adjustnent, rel easable
detents wardly inclined at a small angle to the 15 being provided for
| ocating the seat in any vertical, is adjustably connected at its upper
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connection of the terminals of Lhe thin-film lead wire Lo Lhe

terminals of the magnetic head.

Fig.l19 is a side view showing still another illustrative
manner of connection of the terminals of the thin—film lead wire
to the terminals of the magnetic head.

Fig.20 is a plan view showing an illustrative shape of an

opening formed around the terminals of the thin-film lead wire.
Fig.21 is a plan view showing another illustrative shape of

an opening formed around the terminals of the thin-film lead wire.
Fig.22 is a plan view showing another illustrative #hape of

an opening formed around the terminals of the thin-film lead wire.

Fig.23 is a plan view showing an illustrative structure of a

magnetic recording device.

Fig.24 is a front view showing an illustrative structure of

a magnetic recording device.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, illustrative embodiments of the

present invention will be explained in detail. The present

invention, however, is not limited to these specific embodiments

and may be modified as to the shape or material type within the-

scope of the invention.

The magnetic head device according to the present invention

includes a load beam 2, having a gamble portion 1, operating as a

gimbal, formed at the distal part thereof, a base plate 3 mounted

at the rear end of the load beam 2, a reinforcement plate 4 mounted
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_poéition in whichit is set. These detents have
:the back squab, and

third, which extends forwardly and is

decel eration of substantially horizontal,
vehi cl e,

front leg

to take any inertia forces on the seat in the

has a sliding |lock- 65
and they al so have to take the able engagenent with an arcuate
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on Lthe back surface of tLthe load beam 2 for reinforcing the load

beeam 2 and a slider 5 having loaded Lthercon a magnetic head mounted

on the gimbal portion 1 of ‘the load beam 2, as shown in Fig.4.

These components are assembled together as shown in Fig.5.
The load beam 2 has, looking from its rear end towards its

forward end, an arm mounting portion 6, to which the base plate 3

is mounted, an elastic portion 7, bent at a pre-set angle, a tough

portion 8, to the back side of which is mounted a reinforcement

plate, a gimbal portion 1, operating as a gimbal, and a pair of

thin-film lead wires 9 formed from the gimbal portion 1 up to the

arm mounting portion 6. Each thin-film lead wire 9 is qomprised

of a Cu pattern of a pre-set shape formed on an insulating layer

formed on the-load beam 2 and an electrically conductive protective

film covering the Cu pattern.

The base plate 3 is mounted on the arm mounting portion 6 so
that the position of an opening 6a formed at the center of the arm

mounting portion 6 coincides with that of an opening 3a formed at

the center of the base plate 3. The openings 3a, 6a are used for

mouﬁ%ing the magnetic head device on the arm bf the magnetic

recording device when assembling the magnetic head ‘device on the

magnetic recording device.
The elastic portion 7, extended from the arm mounting portion

6, to which is mounted the base plate 3, and bent at a pre-set

angle, operates as a suspension for thrusting the slider 5 against

the recording medium during recording/reproduction. On the other
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20 inertia forces on the occupant of the seat
. part of-the seat

of the

I ndependently of the seat.

"aperture 12 is formed around the

| ower end to a fixed anchorage on the fl oor. vehicl e

In a preferred enbodi nent an anchorage

11

hand, the toupgh portion 8 positiovned between the &#laLstic portiron

7 and the gimbal portion 1, has the reinforcement 4 attached to ity

back surface and supports the slider 5 mounted on the distal end

of the load beam 2. The reinforcement plate 8 has, on its distal

end, a protrusion 4a, and is mounted on the load beam 2 for

thrusting the slider 5 from the back surface of the gimbal portion

1.

The gimbal portion 1, formed on the distal end of the load

beam 2, operates as a gimbal for obstructing movement of the slider

5 in the pitching and rolling directions. The magnetic head,

comprised of the magnetic core and fhe coil, is formed on the

slider 5 mounted on the gimbal portion 1, and a terminal 5a for

recording/reproduction is exposed on the lateral surface of the

slider 5. To this terminal 5a of the récording'head is connected

a terminal 9a of the thin-film lead wire 9 formed on the load beam
2.

The interconnection of the terminals 5a of the magnetic head

5 and the terminals 9a of the thin-film lead wires 9 is explained

in further detail.

Referring to Fig.6, which is an enlarged view showing the

state pf attaching the slider 5 to the gimbal portion 1, the gimbal

portion 1 formed on the distal end of the load beam 2 has an

aperture 12 for defining a slider mounting portion 11. That is, the

slider mounting portion 11

configured for mounting the slider 5, with the exception of the

-__’—_-—_____,_,——'—‘——'_
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One of the objects of our inventionis to for a seat belt, which may be
-one part of a 25 provide a vehicle seat which is nounted on .

t wo- part
separabl e buckle, is nounted on the floor of the vehicle in such a
manner as to the upper side of the franme nenber be capabl e of taking
the full inertia forces to adjacent to the junction of the second and

_12
distal egnd eof the pimbal portion 1, so that thée slider 5 mounted

on the slider mounting portion 11 is movable easily 1n the rolling

and pitching directions.

The paired thin-film lead wires 9, formed on the gimbal

portion 1, 1is formed for extending from the distal end of the

aperture 12 through the distal end of the gimbal portion 1 up to

the slider mounting portion 11, so as not to be interrupted by the

aperture 12 formed in the gimbal portion 1, and a terminal 9a is

formed on the slider mounting portion 11. The position of the

terminal 9a of the thin-film lead wire 9 1is configured for

registering with the terminal 5a of the magnetic head when the

slider 5 is mounted on the slider mounting portion 11. Around'the

terminals %a of the thin-film lead wires 9 are formed openings 13,

except an area of the slider mounting portion 11 in which the thin-

film lead wires 9 have been formed, so that an area of the slider

mounting portion 11 formed with the terminals %9a of the thin-film

lead wires 9 can be deformed independently.

The thin—-film lead wire 9, formed on the gimbal portion 1, has

an insulating layer and a Cu pattern formed thereon and which is

coated with a protective layer. That is, an insulating layer 9b
L]

formed of polyimide is forﬁed on the gimbal portion 1 formed of,

for example, stainless steel, a conductor pattern 8¢ formed of, for

example, copper, is formed thereon, and a protective layer 94,

formed of, for example, Ni or Au, is formed for covering the_

i ]
conductor pattern 9c¢ for preventing corrosion of the conductor
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whi ch the seat and its occupant are liable to third nenbers, and any pul
.on the belt 75 be subjected and in which fore-and-aft caused by
inertia - forces acting on the 30 adjustnment of the seat is retained
occupant of the seat is taken directly . In a seat for a vehicle
according to one through the frame nenber by the fl oor '

13

paltern Je, au shown in Fig. v
The insulating layer 9b, formed of polyimide, is formed by
coating, for example, a polyimide material,

while the protective

film 9d, formed by a conductor, such as Ni or Au, is formed by, for
example, plating or vapor deposition. The insulating layer 9b,
conductor patten 9¢ and the protective film 9d are patterned to a

pre—set shape by photolithographic techniques.

By forming the protective film 9d of the conductor pattern 9c
of an electrically conductive material, such as Ni or Au, the film
thickness of the thin-film lead wire 9 can be reduced significantly
as compared to that of the thin-film lead wire 9 of the
conventional system employing a polyimide protective

layer.

Consequently, the thin-film lead wire 9 is extremely low in

toughness, so that the effect of the thin-film lead wire 9 on the
movements in the pitching and rolling directipns of the slider
mounting portion 11 of the gimbal portion 1 can be diminished
significantly. Thus, by using the thin-film lead wire ¢ having the
protective film 9d formed by a conductor, such as Au, there is no
risk of obstruétion of the movement of the slider § under the
effect of the thin-film lead wire 9.

Since the toughness of the thin—filmllead wire 9 becomes
critical only in the portion of the slider mounting_portion 11
taking part in the movement in the pitching and rolling directions,

it is sufficient if only the portion of the protective film sd of’

the thin-film lead wire formed on the gimbal portion 1 is formed

_______~___~______‘_~
This Sheet Has Been R,

- T Ill i



form of our
. does not

t he seat cushion or back 80
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of o conductor, such as Ni or Au, with Lhe poirtion of Lhe

protective film 94 of the thin-film lead wire 9 formed on the arm

mounting portion, elastic portion 7 and the tough portion 8 of the

load arm 2 being formed of, for example, polyimide, as in the case

of the conventional thin~film lead wire.

The slider 5, mounted on the gimbal portion 1, is mounted on

the slider mounting, sportion 11, so that the position of the

terminal 9a of the thin-film lead wire 9 is in register with that

of the terminal 5a of the magnetic head, as shown in Fig.8. At

this time, the portions of the slider mounting portion 11 carrying

the terminals 9a of the thih—film_lead wires 9 are bént towards the

slidef 5 while being folded in a chevron shape. This contacts the

terminals 9a of the thin-film lead wires 9 with the terminals 5a

of the magnetic head thus establishing electrical connection

between.the terminals 9a of the thin-film lead wires 9 and the

terminals 5a of the magnetic head.

The terminal 8a of the thin-film lead wire 9 is arranged so

that, when the terminal Sa of the thin-film lead wire is bent as

described above, a distance tl from the center 11A of the slider

mounting portion 11 as far as the terminal 9a of the thin-film

lead wire 9 is smaller than a distance t2 from the center 11A of

the slider mounting portion 11 as far as the terminal 5S5a of the

magnetic head 5, as shown in Fig.9. 1In this case, when the slider

5 is mounted on the slider mounting portion 11, as shown in Fig.10,

a portion 8A of the thin-film lead wire 9 carrying the terminal %a
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stétionary anchorages on the floor of the cordance with our invention is

.illustrated by vehicle and at their forward ends are slid- way of
exanpl e in the acconpanyi ng ably and | ockably engaged with upstandi ng
drawi ngs in which: - _ 85 front | egs which are pivotally
connected at Figure 1 is a side elevation of the seat,
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operatles as a spring plate thrusting Lthe terminail s of the thn

film lead wire 9 against the terminal S5a of the magnetic head, as

shown by arrow A in Fig.10, for positively estabhlishing rlectrical
connection between the terminals 9a of the thin-film lead wires 9

and the terminals 5a of the magnetic head,'as indicated by arrow

A in Fig.10.

Since the terminals 9a of the thin-film lead wires 9 are.

thrust against the terminals 5a of the magnetic head, there is no

necessity of bonding the terminals 9a of the thin-film lead wires

9. However, for more reliable connection between the terminals 9a

of the thin-film lead wires 9 and the terminals 5a of the magnetic

head, any suitable fixing means, such as ultrasonic bonders or

soldering, may be used simultaneously.

For mounting the slider 5 on the slider mounting portion 11

in this manner, the portion of the thin-film lead wire ¢ carrYing

the terminal 9a is previously bent towards the slider 5 and

simultaneously folded in a chevron shape, as shown in Fig.1l1l.

Subsequently, the slider 5 is mounted in position on the slider

mounting portion 11. This thrusts the terminal 9a of the thin-film
lead wire 9 against the terminal 5a of the magnetic head for
establishing electrical connection between the terminals 9a of the

thin-film lead wires 9 and the terminals 5a of the magnetic head

before mounting the slider 5 on the slider mounting portion 11, as

shown in Fig.13.

Alternatively,; the slider 5 is mounted in position on the

—_—
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tween a side frame nenber and a front |eg, upper ends of the front |egs
and the upper and 90
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-shider mounting portion 13, 5 shown yn Fig.l4,

afver which tLhe

portion of the thin-film lead wire ¥ formed with the terminal 9a

is thrust from below towards above, using a knife edge 14, as

indicated by arrow B in Fig.15. This causes the terminal 9a of the

thin-film lead wire 9 to be folded in a chevron shape, as shown in

Fig;lﬁ, with the terminal 9a of the thin-film lead wire 9 being
thrust against the terminal 5a of the magnetic head. The result is
that the terminal 9a of the thin-film lead wire 9 is electrically

connected with the terminal ©6a of the magnetic head and

subsequently the slider 5 is mounted on the slidgr mounting portion

11.

Thus, with the magnetic head device of the present embodiment,
the _terminal 5a of the magnetic head éan be connected to the
terminals 9a of the thin-film lead wire 9 at the same time as the
slider 5 is mounted_on the slider mounting portion'll. Moreover,

with the present magnetic head device, the terminal 5a of the

magnetic head can be connected toc the terminal 9a of the thin-film
lead wire 9 simply by bending the terminal 9a of the thin-film lead
wire 9, so that the electrical connection between the éerminals S5a
of the magnetic head and the terminals 89a of the thin-film lead
:wires 9 can be established far more easily than if the terminals
5a of the magnetic head and the terminals 9a of the thin-film lead
wires.S are interconnected by, for example, Au balls.

In bending the terminal  9a of the thin-film lead wire 9, it

_suffices if the terminal 9a of the thin-film lead wire 9 1is
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end of the back squab bei ng adj ustably Figure 3 is a diagrammtic view
.showi ng- 45 connected to upwardly extending portions the neans for
adjusting the inclination of of the side frames at their rear ends,

t he back. whereby inertia forces on the seat and an In the seat
illustrated the seat cushion 1
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contacted with the terminal 5a of the magnetic head by such

bending, Whiie the bending in the <chevron shape 1s merely

illustrative and not limitative of the present invention.

Specifically, the portion of the thin-film lead wire 9

carrying the terminal 9a may be bent towards the slider 5, and the

distal portion 9B thereof may be bent with a pre-set R, as shown

in Fig.17.

Alternatively, the portion of the magnetic head carrying the

terminal 5a is formed at a low position reaching the mounting

surface on the slider mounting portion 11, and the portion of the

thin-film lead wire 9 carrying the terminal 9a of the thin-film
lead wire 9 may be bent slightly, as shown in Fig.18.

Still alternatively, the thin-film lead wire 9 may be formed

on the back surface of the slider mounting portion 11 and an end

portion 9C of the thin-film lead wire 9 may be bent towards the

slider 5, as shown in Fig.19. By so doing, it suffices to bend the

terminal 9a of the thin-film lead wire 9 in one direction for

establishing electrical between the terminals 9a of the thin-film
lead wires 9 and the terminals 5a of the magnetic head, while the

necessity of bending the terminal 9a in a chevron shape may be

eliminated.

The shape of an opening 13, formed around the formed around

phe terminal 9a of the thin-film lead wire 9, bent as described

above so as to be connected to the terminal 5a of the magnetic

head, needs only to be configured to permit the portion of the
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shider mounting portion 11 carrying the vterminal 9a of the thin

'film lead wire 9 to be flexed independently.

The illustrative shape of the opening 13 is shown in Figs.20

to 22 showing the vicinity of the terminal 9a of the thin-film lead .

wire 9 to an enlarged scale.

The opening 13 is formed on three sides of the terminal 9a of

the thin-film lead wire 9,_pomprised of the insulating layer 9b and

the conductor pattern 9c covered by the protective film 9d,

excepting the side by which the thin-film lead wire 9 is led out,

while the corners of the opening 13 are formed as right—angle

corners, as shown in Fig.20. The opening 13 of such shape is

simpler in shape and hence may be formed easily.

Alternatively, the opening 13 is formed on three sides of the

terminal 9a of the thin-film lead wire 9, comprised of the

insulating layer '9b and the conductor pattern 9¢ covered by the

protective film 9d, excepting the side by which the thin-film lead

wire 89 is led out, while the corners of the opening 13 are formed

as rounded corners, as shown in Fig.21. 1If the opening 13 is of

such shape, there is no risk of sharp edges being formed on bending

the gimbal portion around the opening 13. By rounding the opening

13 in this manher, there is no risk of the edge portion around the

terminal 9a of the thinffilm pattern 9 damaging the magnetic head

and the slider 5.

Still alternatively, the opening 13 is formed on three sides

of the terminal 9a of the thin-film lead wire 9, comprised of the

'\
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insulating layer 9b and the conductor pattern 3¢ covered by the

protective film 9d, excepting the side by which the thin-film lead

wire 9 is led out, while notches 13c are formed at bending portions
of the gimbal portion 1 on the terminal ends of the opening 13 and
on both sides of the terminal 9a of the thin-film lead wire 9, as
shown in Fig.22. By providing these notches 13c, the portions of.
the terminal 9a of the thin-film lead wire 9 may be bent as shown

in Figs.11 to 13 and 14 to 16 along these notches 13c¢c for enabling

the thin-film lead wire 9 to be bent at the pre-set positidns.

In the foregoing déscription, there are two terminals of the
magnetic head and only two thin-film lead wires. However, the
number of the terminals of the magnetic head is not limited to two.
_Specifically, a magnetoresistance éffect magnetic head for playback
may also be used and two terminals are led from this playback head,
while an inductive type magnetic head for recording may also be
provided and two terminals are led out from this recording head,
so that a ;um total of four termingls may be led out. Of course,
the present invention may be applied to a case in which the number
of the terminals of the magnetic heads is three or more, provided
that the numbers of the thin-film lead wires and the associated
terminals are increased correspondingly.

If the number of the lead wires is increased in this manner,
the effect of toughness of the lead wires tends to be increased,
while it becomes necessary to intercohnect the terminals of the

magnetic head and the thin-film lead wires with higher accuracy.

" This Sheet Has Been Re(:laced




and the back squab 2 are |ocated between tive to the upper end of the arm
:6 of the side 65 and carried by two rigid side franmes each frane.

conprising three angularly spaced arns.' Any conveni ent neans nay be
enpl oyed . :
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Therefore, 1f an itncreasced number of the lead wires 15 used, the
favorable.effects of the present invention, that is low toughness
of the thin-film lead wi;e, obviation of ill effects of higher
toughness of the lead wire, and facilitated interconnection of the
lterminals of the magnetic head and thoge of the thin-film lead
wires, may be exhibited more outstandingly.

-In the above description, the gimbal portion is forﬁed at the

distal end of the load arm. Of course, the gimbal and the load arm

may be formed separately and the gimbal may be mounted at the

distal end of the load arm, as in the case of the magnetic head

- device explained in connection with the prior—art deviée. However,
it is difficult in this case to form the thin-film lead wire for
extending from the gimbal as far as the load arm. Therefore, the
thin-film lead wire may be formed only on the gimbal portion énd
one of the terminals of the thin-film lead wire formed on the
gimbal connected to the magnetic head.as described'aﬁove, with the
opposite terminals of the thin-film lead wire formed on the gimbal

being then connected to the lead wire connected to the external

circuit. As a matter -of course, the lead wire connected to the

other terminal of the thin—film.lead wire is irrelevant to the
movement of the magnetic head in the pitching and rolling
directioné. so that toughness of the lead wire raises no particular
problem. |

An illustrative magnetic recording device, having loaded

thereon the above-described magnetic head device, is now'explained

i
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One arm3 is inclined rearwardly and down for making the adjustable

<l ocking connec- 5 wardly fromthe junction of the arms and is tion

bet ween the side franes and the front pivotally connected by a bolt 4
to an anchor- |egs and between the upper end of the back 70 age 5

fixed to the roor of the vehicle. A squab and the arm 6 of the side
franes,

21

only bLbriefly.

Referring to Figs.23 and 24, the magnetic recording device

includes 'a magnetic disc 33, locally secured in position by a

camper 31 and run in rotation by a spindle motor 32, a magnetic

head device 34, having a slider 34b carrying a magnetic head at the

distal end of a load arm 34a and a common chassis 35 carrying the

magnetic disc 33 and the magnetic head device 34. The magnetic

recording device records/reproduces the information on or from the
magnetic disc 33 by this magnetic head device 34. The magnetic head
device 34 is mounted on the opposite side of the magnetic disc 33

with respect to the magnetic head device 33 for

recording/reproducing the information on or from both sides of the

magnetic disc 33. The rear ends of these magnetic head devices 34

are mounted to an arm 37 mo#ed by, for example,

36.

a voice coil motor
The magnetic head device 34 is moved by this arm 37 so that,

for recording/reproduction, the slider 34b carrying the magnetic

head is moved to a pre—set position on the magnetic disc 33.

!\
1
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second arm 6 extends upwardly and is rear- these neans being duplicated on

.opposite at a small angle to the sides of the seat
and being actuated 10 ve&gmcal and t he upper end of the back

si nul t aneou nn‘ H“ w trols. squab 2 is pivotally connected to
t he upper -

a preferred formof adjust 75

CLAIMS

Claim 1. A magnetic head device in which a slider carrying a

magnetic head is mounted on a gimbal having 5 thin-film lead wire
patterned thereon and in which said thin-film lead wire has its
terminal connected to a terminal of said magnetic head, wherein the
improvement resides in that

the portion of said gimbal carrying the terminal of said thin-
film lead wire is bent, the terminal of the thin-film lead wire
formed on this bent portion being contacted with the terminal of
said magnetic head for establighing electrical connection bétween
the terminal of the thin-film lead wire and the terminal of the

magnetic head.

Claim 2. The magnetic head device as claimed in claim 1 wherein the

terminal of the thin-film lead wire is biased towards the terminal

of said magnetic head under the elasticity of the bent gimbal.

Claim 3. The magnetic head device as claimed in claim 1 wherein

said gimbal is formed at the distal end of the load beaﬁ mounted
on the arm and wherein s;id thin—fi;m lead wire is formed fof
extending from the gimbal to the load beam.

Claim 4. The magnetic head device as claimed in claim 1 wherein at

least a terminal portion of said thin-film lead wire is covered by

an electrically conductive protective film.

Claim 5. The magnetic head device as claimed in claim 1 wherein the

thin-film lead wire is covered in its entirety with an electrically
conductive protective film.
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end of .this armfor adjustnent in a fore-and- able |ocking connection
-between the_arm7 aft direction as described below. The third of
side nenmber and a front |leg 8. arm7 extends forwardly fromthe

junction ﬁmllmﬂmnuﬂ jpuate nenber of Z 15 and is substantially
hori zont al . "Clﬁms-sect I on havi ng spaced concentric
* C L M S *

23

Clajm . The magnetic head device as claimed in c¢laim 1| wherein
potches are formed at a portion of said gimbal adapted to be bent

and said gimbal is bent along said hotches.
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end of .this arm has an adjustable | ocking en- flanges 20, 21 in which are
formed spaced 80 gagenent with an arcuate front leg 8 of apertures
22. The front end of the arm.7 of which the lower end is pivotally
connected the side nmenber is shaped to receive and by a bolt 9 to a
fl oor anchorage 10. slide on the leg. A locking bar 23 located in

24
MAGNETIC HEAD DEVICE

ABSTRACT

A magnetic head device in which a terminal of a thin-film lead
wire formed on a gimbal and a terminal of a magnetic head device
of a magnetic head loaded on a slider mounted on the gimbal may be

connected to eaqh other .easily and reliably. That is, the slider

carrying the magnetic head is mounted on the gimbal carrying a

patterned thin—-film lead wire, and the terminal of the thin-film

lead wire is connected to the terminal of the magnetic head device.

The portion of the gimbal formed with the terminal of the thin-film

lead wire is bent and the terminal of the thin-film lead wire

formed on the bent gimbal portion is contacted with the terminal

of the recording head for establishing electrical connection

between the terminal of the thin-film lead wire and the terminal

of the magnetic head.

Fig, §
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20 Adj acent to its front edge the seat is the leg has two parall el
-fingers 24, 25 of pivotally connected by a bolt 11 to a lug 12
"different lengths. The shorter finger 24 is 85 ext endi ng upwardly

fromthe upper end of adapted to engage in one of the apertures 22
the leg 8. The rear end of the seat cushion in the.rear flange 20 of the

| eg while the 1/13

FIG.1
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and the,l ower end of the back squab are other finger 25 is adapted to
taneously in an

engage simul- 25 pivotally connected by a pin 13.
It will be understood that the seat
and back squab

aperture in the front flange
cushion 21. The fingers are urged into the |l ocking 90
position by any convenient form of

I ncorporate |ight franes
2/13
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whi ch carry the upholstery and to which the spring-Iloading (not shown) and
,are retracted various pivotal connections with the rigid by a |ever
26 pivoted at 27 in the armand 30 side nenbers and front |egs are nade.
coupled by a pin 28 to the | ocking bar. An anchorage 14 for a seat
belt is The free end of the lever termnates in a 95
3/13

122 122 122 122
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unted on the side nenber at a point push-plate 29 which is depressed to
_free the substantially in alignment with the anchor- | ocking neans for
adj ust rent of the seat. age 5 which in this case is adjacent to the
The |l ever is coupled by a bowden cable 35 junction of the arns 6 and 7.
This is con- or other transm ssion nmenber to the cor-

4/13
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veni entdy one part of a two-part separable responding |ever of identical
1 ocki ng 100 buckl e of which the other part 15 is a tongue nechanismon.
the other side of the seat so. to which lap and di agonal straps 16, 17
are that both are actuated sinmultaneously. connected and which can be
pushed with The mechani sm for adjustnent of the in-

5/13

FIG.5
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40 one hand into the part 14. Any pull on the clination of the back

. squab, is shown belt caused by inertia forces acting on the
diagrammatically in Figure 3. An angle or 105 occupant of the seat in
the event of an acci- channel-section nenber 31 is incor- dent or a

sudden stop is taken directly porat%g/{; t he upper end of the back squab

9d

OS¢
9b

// 207,72

g /5506 46

C

FIG.7

—_
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t hr ough- t he side frame by the floor anchor- and is in rolling engagenent
wth aroller 32 45 age 5 and does not inpose any |load on the nounted in

t he upper end of the arm 6 of seat .
t he side nmenber. A substantially vertical 110 To adjust the seat in a
fore-and-aft direc- spring-pressed plunger 33 nmounted in the

7/13
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FIG.8
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tion the |ocking engagenent between the

_any one of a arm7 and the front
~ spaced holes 34 in the menber 31. 50

armis adapted to be engaged in
leg 8 is disengaged and series of
the leg is rocked over forwardly or

rear- The plunger

seat cushion with it.

115

is retracted by a bowden cabl e war dl y,

The transm ssion 35 froma |ever 36 pivoted at 37
-8/13
FA
| tz I
| .
i ' -
5a l
-4—/\5
9a- : ,
7 |

t aki ng the

9A 9a ba 5
\ e na
A ]
e ) .
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I1
FIG.10
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seat cushi on takes the | ower end of the back

. push-plate 38 is pro- squab with
free end of the |lever for actuat-
pivotal ing it to wi thdraw the plunger,

t hrough a smal |

~on the side nenber.
t, the back squab noving

A
vi ded ont he
angl e about its

and the | ever 55

connection to the

upper end of the arm 6.

9a
9

|
[

/s

FIG.11

Sa
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¢

| L

FIG.12

Sa

\l g
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FIG.13

I

I s coupl ed bygfﬁgther bowden cable 39 to a
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The side nmenber also noves angularly simlar plunger on the other side of

~the seat. 120 through a relatively small angl e about the When t he
pl ungers are w thdrawn the fl oor anchorage 5.
back squab can be noved angul arly about After adjustnment the seat is
| ocked in the its pivotal connection 13 to the rear end of
10713
50\,,{
‘\\1_¥’—ii
9 V
9a !
N %y
| | | 3 |

9a
f 1
(— L 4\\ I ‘\ —
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60 position into which it has been noved by the seat cushion.
.re-engaging the arm7 wth the leg 8 In a nodification the seat cushion
and 125 In any position of the seat the angle of the  back squab
may be rigidly connected in back squab can be adjusted by adjusting
its which case the inclination of the back squab

11/13
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upper end in a fore-and-aft direction rela- will vary with the position of
. the 'seat

12/13
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MAGNETIC HEAD DEVICE DATE OF RECEIPT...7% 0. .......

BACKGROUND OF THE INVENTION

Field of the Invention

"This invention relates to a magnetic head device in which a
slider having a magnetic head loaded thereon is mounted on a gimbal
having a thih-film lead wire patterned thereon and the thin-film

lead wire has its terminals connected to terminals of the magnetic

head, and which may be suitably used for a hard disc device.

Description of the Related Art

A magnetic head device used for a magnetic recording device,

such as a hard disc device, includes a base plate 101, a load beam

102 mounted on thg base plate 101, a gimbal 103 mounted on the

distal end of the load_beam 102, and a slider 104 having loaded

thereon a magnetic head 106 mounted on the gimbal 105,

as shown in
Fig.1.

The load beam 102, functioning as a suspension for thrusting

the slider 104 . against a recording - -medium . during

recording/reproduction, includes an arm mounting portion 102a, to

which the base plate 101 is mounted, an elastic portion 102b, bent

at a pre-set angle for operating as an elastic portion, a tough

portion 102c¢c bent on both sides for being rendered tough, and a

gimbal mounting portion 102d mounting the gimbal. When the magnetic

head device is assembled on the magnetic recording device, the arm

mounting portion 102a,

to which is mounted the base plate 101, is



thé back quab to the arm6 of the side prising three angularly spaced
zarns of 5 franme and the connecti

Ol r 0ot the which the
first is rearwardly and down- ?‘giAm‘yﬁoﬂﬁ% 1
c -3

he front |eg.
wardly inclined fromthe junction of tHe} 6 . Wth this _
arrangenent the seat cushion arns and|is rﬂ'ﬁddmmmn_pe:ted at its free

mounted on an arm designed fPor moving the msgnetic head device.

The gimbal 103, mounted

on the distal end of the load beanm

102, that is the gimbal mounting portion 102d, is configured for

not obstructing movement of the

slider 104. The gimbal 103 is

formed with an opening 103a around a mounting portion for the
slider 104 for permitting the slider 104 to be moved in both the

pitching and rolling directions. By the gimbal 103 having such

opening 103a, the slider 104 may be moved in both the pitching and

rolling directions, such that the slider 104 may be maintained at

a constant floating height on the recording medium during

recording/reproduction irrespective of, for example, sufface states

of the recording medium.

The slider 104, mounted on the gimbal 103, is formed with the

magnetic head 106 comprised of a magnetic core and a coil. For

recording/reproduction! the magnetic head 106 is floated on the

recording medium along with the slider 104, and records and/or

reproduces data on or ffom the recording medium in the thus floated
state.

A lead wire 105 is lead out at a terminal 104a of the magnetic
head 106. The lead wire 105 is lead along the gimbal 103 and the
load begm 102 to the arm so as to Se connected to an external
circuit.

With such magnetic head device, as the magnetic recording
medium is reduced.in size or increased in capacity, the size of tﬁe

slider 104 tends to be reduced, while the float amount of the



and back squab can be nmade of relatively o1 anchor age on
-the floor of light construction and coul d, f ﬁ@%g‘&@@ﬁs*@?ﬁe vehicle, the
second, which. extends up- 10 be formpd by a noul dl_T

ih a suitabl e.
plas- wardly and is rearwardly inclined aj o O®IMAR 1997 tics material
to which the upholstery is angle to the vertical, is adjustpbly con- 70
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slider 104 during recording/reproduction also tends fto be
diminished. Specifically, Lhe slider 104 is not more¢ than 2.0 mm

or less in length, not more than 1.6 mm or less in width and not

more than 0.43 mm in height, with the amount of float during

recording/reproduction being not more than 0.1 "m.

However, as the slider 104 is reduced in size and the amount

of float is decreased, the effect of the toughness of the lead wire

105 connected to the terminals 104a of the magnetic head 106
fﬂ

becomes significant with respect to the movement of the slider 104

That is, movement of the slider 104 becomes unstable under the

effect of toughness of the lead wire 105, such that the amount of

float of the slider 104,

for example, is changed, thus disabling

regular recording/reproduction.

For resolving this problem, a method has been developed which

consists in forming-a thin-film lead wire on the gimbal 103. With

this method, the lead wire 105 is not connected to the terminal

104a of the magnetic head 106,

but a thin-film lead wire ‘is

previously formed on the gimbal'103 and the terminal of the thin-
film lead wire'is connected to the terminal 104a of the magnetic

head 106. This significantly diminishes the effect of the lead wire
on the movement of the slider 104.

An instance of connecting the terminal of the thin-film lead

wire to the tefminal of the magnetic head is described in, for

example, JP Patent Kokai Publication JP-A-6-215513. In the instance

described in JP Patent Kokai Publication JP-A-6-215513, a thin-film
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lead viire 111 is previdusly formed on the gimbal 110,

as shown in
Fig.2. Au balls

115 are arranged between a lLerminal 112 of the

" thin-film lead wire 111 and a terminal 114 of a magnetic head 113,

using an Au ball bonder device, and the thin-film lead wire 111 has

its terminals 112 connected to terminals 114 of the'mégnetic head
113.

However, if the terminals 112 of the thin-film lead wire 111

are connected in this manner to the terminals 114 of the magnetic

head 113 using the Au balls 115, the Au balls 115, the terminals

112 of the thin-film lead wire 111 and the terminals 114 of the
magnetic head 113 need to be in register with one another with high

precision with the progress in the size reduction of the magnetic -

head 113, such that it becomes difficult to connect the terminals

112 of the thin-film lead wire 111 to the term@nals114 of the

magnetic head 113 reliably. In addition, with the progress in size

reduction of the magnetic head 113, the terminals 112 of the thin-

_fllm lead wire 111 and the terminals 114 of the magnetic head 113

are also reduced in size and hence the Au balls 115 also have to

be reduced in size, such that it becomes difficult to connect the

terminals 112 of the thin-film lead wire 111 to the terminals 114
of the magnetic head 113 reliably.

Thus, with the use of the thin-film lead wire 111 it is

difficult to connect the terminals 112 of the thin-film lead wire

111 to the terminals 114 of the magnetic head 113 reliably, such

that it is becoming crucial to enable reliable connection of the



hord hi m agai nst appreciable |ateral nove-| REFLRCBSHT guate front | eg which
ssupports the 75 nment .

. front
part of the seat cushion and is pivot- The upgern end of the
back squab may ally connected at its | owdr. enqstUA_B Wked | carry
a head rest or it may be carried up anchgr on the flogr.
5
terminals 112 of the thin filin lead wire 111 to the terminalsg 114

of the magnetic head 113 in an easy mannep.

If the thin-film lead wire is used, the effect of toughness

of the lead wire for the

slider movement can be reduced

significantly, as explained above. However,

reduced further in size,

if the slider is
it becomes difficult to override the

effect of the toughness of the thin-film lead wire. That is, with

the conventional thin-film lead wire, a Cu pattern 122 is formed
o . :

on an insulating layer 121 formed on the gimbal 120, and a

protective layer 123 of, for example, polyimide, is formed on the

Cu pattern 122, as shown in Fig.3. Thus the conventional thin—-film

lead wire is increased in toughness. Consequently, with the

progress in reduction in size of the slider, it becomes difficult
to override the effect of the toughness of the thin-film lead wire

on the slider movement, such that some means need to be provided

for decreasing the toughness of the thin-film lead wire.
SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a2 magnetic head device whereby the terminals of the thin-film lead

wire can be easily reliably connected to the terminals of the
magnetic head.

It is another object of the present invention to provide a

magnetic head device whereby the thin-film lead wire of the

magnetic head device can be decreased in toughness.

According to the present invention, there is provided a



20 high enough to support the head of an PECIE 3—#A-seat ffor a vehicle
as clainmed in Cdaim pant of the saag%ﬁ@\:fﬁm réqui ri ng a separate
1 or aim2 in which an anchorage for a BO head rlest. Preferably
the upper part of the safety seat belt isjnpugsiapipd7zsiidg frane

squab is forned with forwardly extending Hewber I n sucz gosition that a
pull on the ' . -

6

magnetic head device in which a s)ider carrying a magnetic head is

mounted on a gimbal having a thin-film lead wire patterned thercon

and in which the thin-film lead wire has

its terminal connected to

a terminal of the magnetic head, wherein the portion of the gimbal

carrying the terminal of the thin-film lgad wire \is bent, the
terminal of the thin-film lead wire formed on this bent portion
being éontacted with the - terminal of the magnetic head for
establishing electrical connecpion between the terminal of the

thin-film lead wire and the terminal of the magnetic head.

With the magnetic head device, the terminals of the thin-film

lead wire and the magnetic head are directly interconnected without
using Au balls or the like. Thus, with the present magnetic head

device, if the terminals of the thin-film lead wire are previously

formed on the gimbal in association with the terminals of the

magnetig head, the terminals of the thin-film lead wire and the

terminals of the magnetic head may be accurately connected with

each other by simply arraying the slider carrying the magnetic head

in position on the gimbal and bending the portion of the thin-film

lead wire carrying the terminals without raising the problem of

mistaken registration of the Au balls.

- The thin-film lead wire of the magﬁetic head device is

preferably covered with the electrically conductive protective

film. If the protective film of the thin-film lead wire is formed
of an electrically épnductive material, the thin-film lead wire can

be lowered in toughness since the electrically conductive thin film



si de wi ngs 40 to prevent the occupant's head belt is taken di réctly
sthrough the frane 25

from .excessi|VREPRACEMENTOMETENt in the nenber
by. the rear anchorage for the ) eveﬁ-t—e-f-——h-i—g-h—llai er al
accel erations which frane. '

: _- 85 -
m ght be produced, for exanple, by an 4. OSMAR WH a vehicle as clained
in daim 7 :

cbh be reduced in thickness as compared to the polyimide thin fiim
eonventionally used as a protective layer.

'Thus. with tkhke thin-film magnetic head of the present
invention, the termina}s of the thin-film lead wire and the

magnetic head can be interconnected easily and reliably. Since the

protective film of the thin-film lead wire is formed of an
electrically conductive material, it becomes possible to reduce ill
effects of the thin-film lead wire on slider movement in the

pitchQLg and rolling airections during rgcording/reproduction.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l1 is a perspective view showing an embodiment of a
conventional magnetic recording device.

Fig.2 is a éerspec;ive view showing the manner of connection
between the terminals of the thin-film lead wire and terminals of
the magnetic head in the conventional magnetic head device.

Fig.3 is a cross—sectional view showing the structure of a
thin-film lead wire in the conventional magnetic head device.

Fig.4 is an exploded perspective view showing an embodiment
of a magnetic head device according to the présent invention.

Fig.é‘r is a perspective view showing an embodiment of a
magnetic head device according to the present invention.

Fig.6 is-an exploded perspective view showing the vicinity of

a gimbal portion of the magnetic head device of Fig.! to an

enlarged scale.

Fig.7 is a cross-sectional perspective view showing the
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structure of a thin fihn leatd wire of Lhe magn—i‘atic head dt’wic_e of
Fig.3 to an enlarged scale.

Fig.8 is a perspective view showing.the vicinity of the gimbal
portion of the magnetic head device of Fig.2 to an enlarged scale.

Fig.9 is a side view showing the relative disposition between

the termiqals of the thin-film lead wire and the terminals of the

magnetic head.

Fig.10 is a side view showing the state in which the slider

is mounted on a slider mounting portidn.

Fig.1l1l is a side view showing the state of mounting the slider

on the slider mounting portion.

Fig.12 is a side view showing the start of mounting the slider

on the slider mounting portion.

Fig.1l3 is a side view showing the state in which the slider

has been mounted on the slider MOunting portion.

Fig.14 is a side view showing the manner of mounting the

slider on the slidér mounting portion.

Fig.15 is a side view showing the manner in which the terminal

portions of the thin-film lead wire are bent by a knife edge.

Fig.16 is a side view showing the state in which the slider
has been mounted on the slider mounting portion.

Fig.17 is a side view showing an illustrative manner of

connection of the terminals of the thin-film lead wire to the

terminals of the magnetic head.

Fig.18 is a side view showing another illustrative manner of
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conneetion of the terminals of the thin-film lead wire to the

terminals of the magnetic head.

Fig.19 is a side view showing still another illustrative

manner of connection of the terminals of the thin-film lead wire
to the terminals of the magnetic head.

Fig.20 is a plan view showing an illustrative shape of an

opening formed around the terminals of the thin-film lead wire.

Fig.21 is a rlan view showing another illustrative shape of
f).

an opening formed around the terminals of the thin-film lead wire.
Fig.22 is a plan view showing another illustrative shape of
an opening formed around the terminals of the thin-film lead wire.
Fig.23 is a plan view showing an illustrative structure of a
magnetic recording device.
Fig.24 is a front view showing an illustrative structure of

a magnetic recording device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, illustrative embodiments of the

present invention will be explained in detail. The present

invention, however, is nét limited to these specific embodiments

.

and may be modified as to the shape or material type within the
scope of the invention: |

The magnetic head device according to the present invention
includes a load beam 2, having a gamble.portion-l. operating as a

gimbal, formed at the distal part thereof, a base plate 3 mounted

at the rear end of the load beam 2, a reinforcement plate 4 mounted
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the back surface of the load beam 2 for reinforcing ihe

on

load
beam 2 and a slider 5§ having loaded thereon a magnetic head mounted

on the gimbal portion 1 of the load bheam 2, as shown in Fig.4.

These components are assembled together as shown in Fig.5

The load beam 2 has,

looking from its rear end towards its
forward end, an arm mounting portion 6, to which the base plate 3

is mounted, an elastic portion 7, bent at a pre-set angle,

a tough
portion 8, to the back side of which is mounted a reinforcement

plate, a gimbal portion 1, operating as a gimbal, and a bair of

thin~-film lead wires 9 formed from the gimbal portion 1 up to the

arm mounting portion 6. Each thin-film lead wire 9 is comprised

of a Cu pattern of a pre-set shape formed on an insulating layer

formed on the load beam 2 and an electrically conductive protective

film covering the Cu pattern.

The base plate 3 is mounted on the arm mounting portion 6 so
that the position of an opening 6a formed at the center of the arm

mounting portion 6 coincides with that of an opening 3a formed at

the center of the base plate 3.

The openings 3a, 6a are used for

mounting the magnetic head device on the arm of the magnetic

recording device when assembling the magnetic head device on the

magnetic recording device.

The elastic portion 7, extended from the arm mounting portion
6, to which

is mounted the base plate 3, and bent at a pre-set

angle,

operates as a suspension for thrusting the slider 5 against

the recording medium during recording/reproduction. On the other
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hand, the tough portion 8 positioned between the elagtic portion

7 and the gimbal portion ), hags the reinforcement 4 attached to its

back surface and supports the slider 5 mounted on the distal end

of the load beam 2. The reinforcement plate 8 has, on its distal

end, a protrusion 4a, and is mounted on the load beam 2 for

Y

1.

thruéting the slider 5 from the back surface of the gimbal portion

The gimbal portion 1, formed on the distal end of the load

beam ﬁi operates as a gimbal for obstructing movement of the slider

5 in the pitching and rolling directions. The magnetic head,

comprised of the magnetic core and ﬁhe coil, is formed on the

slider 5 mounted on the gimbal portion 1, and a terminal 5a for

recording/reproduction is exposed on the lateral surface of the
slider 5. To this terminal 5a of the recording head is connected

a terminal 9a of the thin-film lead wire 9 formed on the loa& beam
2.

The interconnection of the terminals Sa of the magnetic head

5 and the terminals 9a of the thin-film lead wires 9 is explained

in further detail.

Referring to Fig.6, which is an enlarged view showing the

state of attaching the slider 5 to the gimbal portion 1, the gimbal
portion 1 formed on the distal end of the load beam 2 has an

aperture 12 for defining a slider mounting portion 11. That is, the
aperture 12

is formed around the slider mounting portion 11

configured for mountihg the slider 5, with the exception of the
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distal end of the gimbal portion 1, so that the slider 5 mounted

on the slider mounting portion 11 is movable cagily in the rolling

and pitching directions.

The paired thin-film lead wires 9, formed on the gimbal
portion 1, is formed for extending from the distal end of the

aperture 12 through the distal end of the gimbal portion 1 up to

the slider mounting portion 11, so as not to be interrupted by the.

aperture 12 formed in the gimbal portion 1, and a terminal 9a is

formed on the slider mounting portion 11. The position of the

terminal 9a of the  thin-film lead wire 9 is configured for

registering with the terminal 5a of the magnetic head when

the
slider 5 is mounted on the slider mounting portion 11. Around the
terminals 9a of the thin-film lead wires 9 are formed openings 13,

except an area of the slider mounting portion 11 in which the thin-
film lead wires 9 have been formed, so that an area of the slider

mounting portion 11 formed with the terminals 9%a of the thin-film

lead wires 9 can be deformed independently.

The thin-film lead wire 9, formed on the gimbal portion 1, has
an insulating layer and a Cu pattern formed thereon and which is
coated with a protective layer. That is, an insulating layer 8b

formed of polyimide is formed on the gimbal portion 1 formed of,

for example, stainless steel, a conductor pattern 9c formed of, for

example, copper, is formed thereon, and a protective layer 94,

formed of, for example, Ni or Au, is formed for covering the

conductor pattern 9c for preventing corrosion of the conductor
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‘pattern 9c, ag shown im Fig.7.

The insulating laycer 9b, formed of polyimide, is formed by

coating, for example, a polyimide material, while the protective
film 9d, formed by a conductor, such as Ni or Au, is formed by, for
example, plating or vapor deposition. The insulating layer 9b,

conductor patten 9c and the protective film 9d are patterned to a

pre-set shape by photolithographic techniques.

By forming the protective film 94 of the conductor pattern 9c
(t’.

of an electrically conductive material, such as Ni or Au, the film
thickness of the thin-film lead wire 9 can be reduced significantly

as compared to that of the thin-film lead wire 9 of the

conventional system

employing a polyimide protéctive layer.

Consequently, the thin-film lead wire 9 is extremely low in

toughness, so that the effect of the thin-film lead wire 9 on the

movements in the pitching and rolling directipns of the slider
mounting portion 11 of the éimbal portion 1 can be diminished
significantly. Thus, by using the thin-film lead wire 9 having the
protective film 9d formed by a conductor, such as Au, there is no
risk of obstruétion of the movement of the slider § under the
effect of the thin-film lead wire 8.

. Since the toughness of the thin-film lead wire 9 becomes
critical only in the po:tionlof the slider mounting portion 11
taking part in the movement in the pitching and rolling directions,
it is sufficient if only the portion of the pfotective film 9d of

the thin-film lead wire formed on the gimbal portion 1 is formed
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such as Ni or Au, with the portion of ¢the

protective film 9d of the thin-film lead wire 9 formed on the arm

mounting portion, elastié portion 7 and the tough portion 8 of the

load arm 2 being formed of,

for example, polyimide, as in the case

of the conventional thin-film lead wire.

The slider 5, mounted on the gimbal portion 1, is mounted on

the slider mounting portion 11,

so that the position of the

terminal 9a of the thin-film lead wire 9 is in register with that

of the terminal 5a of the magnetic head, as shown in Fig.8. At

this time, the portions of the slider mounting portion 11 carrying

the terminals 9a of the thin-film lead wires 9 are bent towards the
slider 5 while being folded in a chevron shape. This contacts the
terminals 9a of the thin-film lead wires 9 with the terminals 5a
of the magnetic hgad thus establisﬁing electrical cénnection

between'the terminals 9a of the thin-film lead wires 9 and the

terminals 5a of the magnetic head.

The terminal 9a of the thin-film lead wire 9 is arranged so

that, when the terminal 9a of the thin-film lead wire is bent as

described above, a distance tl1 from the center 11A of the slider

mounting portion 11 as far as the terminal 9a of the thin-film

lead wire 9 is smaller than a distance t2 from the center 11A of’

the slider mounting portion 11 as far as the terminal 5a of the

magnetic head 5, as shown in Fig.9. In this case, when the slider

5 is mounted on the slider mounting portion 11, as shown in Fig.10,

a portion 9A of the'thin—film lead wire 9 carrying the terminal 9a
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operates as 8 spring plate thrugting the terminal 9a of the thin

film lead wire 9 against the terminal Sa of the magnetic head, as
shown by arrow A in Fig.10, for positively establishing clectrical

connection between the terminals Y9a of the thin-film lead wires 9

and the terminals 5a of the magnetic head, as indicated by arrow
A in Fig.10.

[y

Since the terminals 9a of th; thin-film lead wires 8 are
thrust against the terminals 5a of the magnetic head, there is no
neceégity of bonding the terminals 9a of the thin-film lead wires
9. However, for more reliable connection between the terminals 9a
of the thin-film lead wires 9 and the terminals 5a of the magnetic

head, any suitable fixing means, such as ultrasonic bonders or

soldering, may be used simultaneously.

For mounting the slider 5 on the slider mounting portion 11

in this manner, the portion of the thin-film lead wire 9 carrying

"the terminal 9a

is previously bent towards the slider 5 and

simultaneously folded in a chevron shape, as shown in Fig.ll.

Subsequently, the slider 5 is mounted in position on the slider

mounting portion 11. This thrusts the terminal 9a of the thin-film

lead wire- 9 against the terminal 5a of the magnetic head for
establishing electrical connection between the terminals 9a of the
thin-film lead wires 9 and the terminals 5a of the magnetic head,
before mounting the slider 5 on the slider mounting portion 11, as

shown in Fig.13.

Alternatively, the slider 5 is mounted in position on the
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slider mounting portion 11, g shown in Fig.l4, after which the

pertion of the thin-film lead wire 9 formed with the t¢rminal 9a

is thrust from below towards above, using a knife edge 14,

as
indicated by arrow B in Fig.1l5. This causes the terminal 9a of the

thin-film lead wire 9 to be folded in a chevron shape, as shown in

Fig.16, with the terminal 9a of the thin-film lead wire 9 being
thrust against the terminal 5a of the maénetic head. The result is
that the terminal %a of the thin-film lead wire 9 is electrically
connected with the

;erminal 6§a of the magnetic head and

subsequently the slider 5 is mounted on the slider mounting portion
11. '

Thus, with the magnetic head device of the present embodiment,
the terminal 5a of the magnetic head can be connected to the
terminals 9a of the thin-film lead wire 9 at the same time as the

slider 5 is mounted on the slider mounting portion 11. Moreover,

with the present magnetic head device, the terminal 5a of the

magnetic head can be connected to the terminal 9%a of the thin-film
lead wire 9 simply by bending the‘terminal 9a of the thin-film lead
wire 9, so that the electrical connection between the éerminals 5a
of the magnetic head and the terminals 9a qf'the thin-film Lead
wires 9 can be established far more easily than if the terminals
5a of the magnetic head and tﬁe terminals 9a of the thin-film lead

wires 9 are interconnected by, for example, Au balls.

In bending the terminal 9a of the thin-film lead wire 9, it

suffices if the terminal 9a of the thin-film lead wire 9 |is
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contacted with the terminal 5a of the magnelic head by such

bending, while the bending in the chevron shape is merely

illustrative and not limitative of the present invention.
| Specifically, the portion of the thin-film lead wire 9
carrying the terminal 9a may be bent towards the slider 5, and the
distal portion 9B thereof may be bent with a.pre—set R, as shown
i; Fig.17.
Altérnatively. the portion of thq magnetic head carrying the
termifial Sa.is formed at a low position reaching the mounting
surface on the slider mounting portion 11, and the portion of the

. thin-film lead wire 9 carrying the terminal 9a of the thin-film

lead wire 9 may be -bent slightly, as shown in Fig.18.

Still alternatively, the thin-film lead wire 9 may be formed

on the back surface of the slider mounting portion 11 and an end
portion 9C of the thin-film lead wire 9 may be bent towards the
slider 65, as shown in Fig.19. By so doing. it suffices to bend the
terminal 9a of the thin-film lead wipg 9 in one direction for
establishing electrical between the terminals Qa of the thin—film.
lead wires 9 and the terminals 5a of the magnetic head, while the

necessity of bending the terminal 9a in a chevron shape may be
elimiﬁated.

The shape of an opening 13, formed around the formed around

the terminal 9a of the thin-film lead wire 9, bent as described
above so as to be connected to the terminal Sa of the magnetic

head, needs only to be configured to permit the portion of the
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slider mounting portion 11 carrying the Cerminal 9a of the thin

film lead wire 9 to be flexed independently.

The illustrative shape of the opening 13 is}shown in Figs.20

to 22 showing the vicinity of the terminal 9a of the thin-film lead

wire 9 to an enlarged scale.

The opening 13 is formed on three sides of the terminal 9a of
the thin-film lead wire 9, comprised of the insulating layer 8b and
the conductor pattern 9c covered by the protective film 9d,

excepting the side by which the thin-film lead wire 9 is led out,

while the corners of the opening 13 are formed as right-angle

corners, as shown in Fig.20. The opening 13 of such shape is

simpler in shape and hence may_be formed easily.

Alternatively, the opening 13 is formed on three sides of the

terminal 9a of the thin-film lead wire 9, comprised of the

insulating layer 9b and the conductor pattern 9c¢c covered by the
protective film 94, excepting the side by whiqh the thin-film lead

wire 9 is led out, while the corners of the opening 13 are formed
as rounded corners, as shown in Fig.21. If the opening 13 is of

such shape, there is no risk of sharp edges being formed on bending

the gimbal portion around the opening 13. By rounding the opening

13 in this manﬁer. there is no risk of the edge portion around the

terminal 9a of the thin-film pattern 9 damaging the magnetic head
and the slider 5. .

Still alternatively, the opening 13 is formed on three sides

of the terminal 92 of the thin-film lead wire 9, comprised of the
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insulating layer 9b and the conductor pattern 3¢ covered by the

protective film 9d, excepting the side by which the thin-film lead

wire 9 is led out, while notches 13c are formed at bending portions
of the gimbal portion 1 on the terminal ends of the opening 13 and

on both sides of the terminal 9a of the thin-film lead wire 9, as

shown in Fig.22. By proQiding these notches 13c, the portions of
the terminal 9a of the thin-film lead wire 9 may be bent as shown

in Figs 11 to 13 and 14 to 16 along these notches 13c for enabling

the th1n-film lead wire 8 to be bent at the pre-set positions.

In the foregoing description, there are two terminals of the

magnetic head and only two thin-film lead wires. Howéver, the

number of the terminals of the magnetic head is not limited to two.
Specifically, a magnetoresistance effect_magnetic head for playback
may also be used and two terminals are led from this playback head
while an inductive type magnetic head for recording may also be
provided and two terminals are led out from this recording head
so that a éum total of four termingls may be lea out. Of course,
the present invention may be applied to a case in which the number
of the terminals of the magnetic heads is three or more, provided
that the numbers of the thin-film lead wires and the associated
terminals #re increased correspohdingly.

If the number of the lead wires is increased in this manner,
the effect of toughness of the lead wires tends to be increased
while it becomes necessary to interconnect the terminals of the

magnetic head and the thin-film lead wires with higher accuracy
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Therefore, if an

increased number of Lhe lead wires is wused, the

favbrable effects of the present invention, that is low toughness

of the thin-film lead wire, obviation of ill effects of higher

toughness of the lead wire, and facilitated interconnection of the

terminals of the magnetic head and those of the thin—film lead

wires, may be exhibited more outstandingly.

In the above description, the gimbal portion is formed at the
distal end of the load arm. Of course, the gimbal and the load arm
may be formea.separately and the gimbal may be mounted at the
distal end of the load arm, as in the case of the magnetic head
device explained in connection with the prior-art device. However,

it is difficult in this case to form the thin-film lead wire for

extending from the gimbal as far as the load arm. Therefore, the
thin-film lead wire may be formed only on the gimbal portion and

one of the terminals of the thin-film lead wire formed on the

gimbal connected to the magnetic head as described above, with the

opposite terminals of the thin-film lead wire formed on the gimbal

bging then connected to the lead wire connected to the external

circuit. As a matter -of course, the lead wire_connected to the

other terminal of the thin-film lead wire is irrelevant to the
movement of fhe magnetic head in the pitéhing and rolling

directions, so that toughness of the lead wire raises no particular
problem.

An illustrative magnetic recording device, having loaded

thereon the above-described magnetic head device, is now explained
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only brlefly.

Referring to Figs.23 and 24, the umagnetic recording device

includes a magnetic disc 33, locally secured in position by a’

camper 31 and run in rotation by a spindle motor 32, a magnetic
head device 34, hav;ng a slider 34b carrying a magnetic head at the
?istal end of a load arm 34a and a common chassis 35 carrying the

magnetic disc 33 and the magneﬁic head device 34. The magnetic

recording device records/reproduces the information on or from the
magnetic disc 33 by this magnetic head device 34. The magnetic head

device 34 is mounted on the opposite side of the magnetic disc 33

with respect to the

‘magnetic head device 33 for

recording/reproducing the information on or from both sides of the

magnetic disc 33. The rear ends of these magnetic head devices 34
are mounted to an arm 37 moved by, for example, a voice coil motor
36. The magnetic head deyice 34 is moved by this arm 37 so that,
for recording/reproduction, the slider 34b carrying the magnetic

head is mpved to a pre-set position on the magnetic disc 33.
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CLAIMS

Claim 1. A

magnetic head device in which a slider carrying a

magnetic head is mounted on a gimbal having a thin-film lead wire

patterned thereon and in which said thin-film lead wire has its
terminal connected to a terminal of said magnetic head, wherein the

improvement resides in that

the portion of said gimbal carrying the terminal of said thin-

£film lead wire is bent, the terminal of the thin-film lead wire

formed on this bent portion being contacted with the terminal of
said magnetic head for establishing electrical connection between

the terminal of the thin-film lead wire and the terminal of the
magnetic head.

Claim 2. The magnetic head device. as claimed in claim 1 wherein the
terminal of the thin-film lead wire is biaséﬁ towards the terminal

of said magnetic head under the elasticity of the bent gimbal

Claim 3. The magnetic head device gs'claimed in claim 1 wherein

said gimbal is formed at the distal end of the load beam mounted
on the arm and wherein said thin-film lead wire

is formed for
extending from the gimbal to the load beam.

Claim 4. The magnetic head device as claimed in claim 1 whérein at

least a terminal portion of said thin-film lead wire is covered by

an electrically conductive protective film.

Claim 5. The magnetic head device as claimed in claim 1 wherein the

thin-film lead wire is covered in its entirety with an electrically

conductive protective film.
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Claim 6. The .magnetic head device as claimed in claim | wherein

notches are formed at a portion of said gimbal adapted to be bent

and said gimbal is bent along said notches.
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MAGNETIC HEAD DEVICE

ABSTRACT

A magnetic head device in which a terminal of a thin-film lead
wire formed on a gimbal and a terminal of a magnetic head device
of a magnetic head loaded on a slider mounted on the gimbal may be

connected to each other .easily and reliably. That is, the slider

carrying the magnetic head is mounted on the gimbal carrying a

patterned thin-=film lead wire, and the terminal of the thin-film

lead wire is connected to the terminal of the magnetic head device.
The portion of the gimbal formed with the terminal of the thin—film
lead wire is bent and the terminal of the thin-film lead wire
formed on the bent gimbal portion is contacted with the terminal
of the recording head for eétablishing electrical connection

between the terminal of the thin-film lead wire and the terminal
of the magnetic head.

Figure S




Si de, Wi ngs 40 to prevent the occupant's head belt is taken directly
.through the frane 25 from excessive |lateral novenent in the nenber by

t he rear anchorage for the ;. event of high |ateral accel erations which
frane. 85 _ m-ght_be_praduced, for
exanpl e, by an 4. A seat for a vehicle as cl ai [reRERUACEVBETSHEET
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| npact on the side of the vehicle. 1 or daim2 in which the rear end
.of the seat It wll be appreciated that the seat has cushion is
articulated to the lower end of the 30 been designed to take the full
inertia forces. back squab. to which it is liable to be subjected by
t he 5. A seat for a vehicle as clainmed in Caim._9Q
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wei ght of the seat itself and of the occupant 1 or Claim2 in which the
.'seat cushi on and in the event of a collision or other accident. the

back squab are rigidly connect ed. These forces are taken by the rear
anchor - 6. A seat for a vehicle as clained in CCaim35 ages 5 for the
side franes and by the 1 in which the front of the t_cushion is
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anchorages 10 for the front legs to which the

pivotally connected to.lugs

on the upper 95 front ends of the side franes are rigidly portions of

" the front |egs. | ocked so that there is no risk of

for a vehicle as clained in Caim

br eaki ng | oose.

2 in which the free end of the third armis

4713

the seat Z
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40 VWHAT WE CLAIM | S: - _ formed to receive and be
.slidabl e over the 1. A seat for a vehicle in which the seat front |eg
and incorporates manual |y oper- 100 cushion and back squab are
supported ated neans for locking the armto the leg in bet ween
parallel rigid side frame nmenbers a nunber of differ
positions. 5/13

mt—retative
REPLACEMENT &7 -7

O it

05 MAR 1997
§

[N

FIG.5



which are Pivotally connected at their rear 8. A seat for a vehicle as
~claimed in Cdaim45 ends to stationary anchorages on the floor 2 in which

t he upper end of the back squab of the vehicle and at their forward
ends are is adjustable in a fore-and-aft direction 105

| idably and
| ockably engaged with upstand-- relative to the upper end oﬁrmg@;@@co d‘arw,
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ing front | egs which are pivotally connected of the side frame and

manual | y oper at ed at their lower ends to stationary floor neans are
i ncorporated for | ocking the 50 anchorages, the front part of the seat
squab to the armin a nunber of different cushiop_heing pivotally
connected to. the relative positions. AH) ACEMENT SHEET
7/13 2l
05 MAR 1997
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- Uppér ends of the front | egs and the upper 9. A seat for a vehicle

substantially as de- end of the back squab being adjustably scribed
“with reference to the acconpanying connected to upwardly extendi ng
portions drawings. 55 of the. side franes at their rear ends, BARKER,

BRETTELL & DUNCAN, REPLACEMENT SHEET
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whereby inertia forces on the seat and an Agents for the Applicants,
.occupant are taken by the floor anchorages Chartered Patent Agents,
for the rear ends of the side frames and for 16, Geenfield Crescent,
Edgbast on, the front |egs.
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