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DATE OF RECEIPT .................................. . 
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 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 Rel-ated Art 

A magnetic head device used for a magnetic recording dev~ce, 

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

102 m~unted 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 

Fig .1. 

· .. ·:;fi~t l~:aa:·:·l>e~irt''fo2,. 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 lOi is mounted, an elastic portion 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 10·11 is 
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Thr: girnbal JCJ'.l, rriountc:d 011 I.hr; di~;tal r:r1d of 1.hr: load bnarn 

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

not obstructing movement of the: slider 10'1. The girnbal 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 reduced, while the float amount of the 

.. ; .. 
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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·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:....fi lm lead wire is 

previously formed on the gimbal 103 and the terminal of the thin­

f i lm 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 terminal 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-fi"lm 

: . ·.· 
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Fig.%. f\u b;1lls 115 are arranged IH!twer:ri a. t.r:rrninal 11% <>f I.hi~ 

thin-film lead wire 111 and a terminal 11'1 of a magnetic head 113, 

using an Au ball bonder device, and the thin-film lead wire i"ll has 

its terminals 112 connected to terminals 114 of the magnetic head 

113. 

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

are connected in this manner to the terminals 11~ of the magnetic 

head 113 using the Au balls 115, the Au balls 11.5, 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 terminalsl14 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-

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

are also reduced in size and hence the Au balls Y15 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 
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If the thin-film lead wir~ 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 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 

fo~ 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 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 
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rnrJuntr!d ,,r• a gimbi.d h<1vir11~ a thiri·filrn lr!ad wirr: patterned then:on 

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

a terminal of the magnetic head, wherein the portion of the gim~al 

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 he~d for 

es tab 1 ishing e lee tr i cal connect ion be tween 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 

magnetic 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 porti_on 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 
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c<J11venlionall:t used as a protr!clive laye1·. 

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 

ef fee ts of the thin-film lead wire on s 1 ider movement in the 

pitching and rolling directions during recording/reproduction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a perspective view showing an embodiment of a 

conventional magnetic recording device. 

Fig.2 is a perspective 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 present 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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fi~.3 Lo an enlarged s~ole. 

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 disposit~on 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.11 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.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 

port~ons 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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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 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 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 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 re~r end of the load beam 2, a reinforcement plate 4 mounted 
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b•:am 2 and a ~;l idf:r :; having loadr:cl thr:n:on a magnetic: head rnrJ1Jnt.ed 

on the girnbal portion 1 of the load beam 2, as shown in rqg.1. 

These components are assembled together as shown in Fig.5. 

The 1 oad beam 2 has, 1 ook i ng 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-~et 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 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 por~ion 6 coincides with that of an opening 3a formed at 

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

mou!i"ting the magnetic head device on the arm of the magnetic 

recording device when assembling the magnetic head ·device on the 

magrtetic 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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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 1 oad beam 2 for 

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

1. 

The gimbal portion l, 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 the coil, is formed on the 

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

recording/reproduction is exposed ~n 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 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 of attaching the slider 5 to the gimbal portion l, 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 mounting the slider 5, with the exception of the 

·:· ·. 
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and pitching directfons. 

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

portion 1, is fo:r:med 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 

ter~inals 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 9a of the thin-film 

lead wires 9 can be deformed independently. 

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

an insulating layer and a Cu pattern formed thereon and w~ich is 

coated with a protective layer. That is, an insulating layar 9b 
• 

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 9d, 

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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'!'ht: i11!;1Jlating layr:r 9b, fCJrmed of polyimid<.:, i:; fr>rrnc.:cJ b:; 

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 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 compa·red to that of the thin-film lead wire 9 of the 

conventional system employing a polyimide p.rotective 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 directions of the slider 

mounting portion 11 of th,e gimbal portion 1 can be diminished 

significantly. Thus, by using the thin-film lead wire 9 having the 

protective f-ilm 9d formed by a conductor, such as Au, there is no 

risk of obstruction of the movement of the slider 5 under the 

effect of the thin-film lead wire 9. . .. 

Since the toughness of the thin-film lead wire 9 becomes 

critical only in the portion of the slider mounting portion 11 

taking _part in the movement in the pi_tching and roll Ing directions, 

it is sufficient if only the portion of the protective film 9d of" 

the thin-film lead wire formed on the gimbal portion 1 is formed 
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prot.f:C:livr: film 9d of the: lhin--filrn lead wire: '.J forrnr:d on ttH: 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, -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 m~gnetic 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 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 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 tl from the center llA 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 llA of 

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

magnetic head 5, as shown in F~g.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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shown by arrow A in Fig.10, for positively establishing electrical 

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 9 carrying 

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

simultaneously folded in a chevron shape, as shown in Fig.11. 

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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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.16, 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 5a 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 termina~ 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 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 terminals 5a 

of the magnetic head and the terminals 9a 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 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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bending, while the bending in the chevron shape I. <· ,, rn<!rely 

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 th~ magnetic head carrying the 

terminal ·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 tne 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 

the 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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film lead wire 9 to bo 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 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 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 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 manner, 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 9a of the thin-film lead wire 9, comprised of the 

: .. · 



19 . 

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 sid~s 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 for enabling 

the thin-film lead wire 9 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. Howe"ver, 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 sum total of four terminals 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 beads 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 interconnect the terminals of the 

magnetic head and the thin-film lead wires with higher accuracy. 
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Th•:P:frH·,:, if an increa~;ed n1Jrnbrn· CJf t.hr: lr!ad wires 1:; IJ!;r:d, t.hr: 

favorable 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 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 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 

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 

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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on I y b r i •: f I y . 

f{eferring to f''igs.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 magneti~ 

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 device 34 is moved by this arm 37 so that, 

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

he~d is moved to a pre-set position on ~he magnetic disc 33. 

: ... ·. 
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CLAIMS 

Claim I. A magnetic head dc:vice in which a sl idf:r 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 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 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 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. 

i li1Ei1Ui1ttmr mr 
··I 
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C:l;lirn fj_ Ttir! .rnagnet.i<; head d<:vit;l: a~; claimed in <;Ja11:1 l whnn:iri 

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

and said gimbal is bent along said notches. 

·. .·· 


