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HEAD SIGNAL SUPPLY/RETRIEVAL
STRUCTURE FOR MAGNETIC DISC DRIVE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates generally to a magnetic disk
drive, and more particularly to a connection structure for
supplying a write signal to a magnetic head or retrieving a
signal read by the magnetic head from the magnetic disk
drive to external equipment.

2. Description of the Related Art

In recent years, size reduction and thickness reduction
have been advanced 1n a magnetic disk drive as a kind of
external storage for a computer. Further, low power con-
sumption 1n such a magnetic disk drive 1s also desired. In
addition, an improvement 1n recording density of a magnetic
disk 1s also demanded to obtain a large storage capacity, and
the number of disks to be mounted in the disk drive is
accordingly increasing.

In a magnetic disk drive for a computer, a contact start and
stop (CSS) system defining the [relation] relationship
between a head and a disk 1s generally adopted. In this
system, while the disk 1s being rotated at a high speed, a head
flying force generated by an air flow due to high-speed
rotation of the disk balances a pressing force of a suspension
pressing the head on the disk, so that the head 1s kept at a
microscopic flying height from the disk. When the rotation
of the disk 1s stopped, the head 1s moved to a landing zone
on the disk and comes [to] info contact with the disk at this
zone. In the rest condition of the disk, the head and the disk
remain 1n contact with each other.

Conventionally, lead wires mounted on the suspension are
used to supply a write signal to the head or take a signal read
by the head out of the magnetic disk drive. However, as
downsizing of the magnetic disk drive proceeds, the struc-
ture of the suspension to be adopted 1s being shifted from the
above type [that] in which the lead wires are mounted upon
the suspension to another type [that] in which a conductor
pattern connected to the head 1s formed integrally on the
surface of the suspension.

In a conventional magnetic disk drive adopting such a
suspension with a conductor pattern, there 1s provided 1nside
the magnetic disk drive a main flexible printed circuit sheet
(which will be hereinafter referred to as a main FPC) for
leading wiring to a printed circuit board provided outside the
magnetic disk drive. Terminals provided at a base end
portion of the suspension are connected through lead wires
to terminals of the main FPC. The main FPC 1s fixed at its
one end portion to an actuator arm by bonding or screwing.

Accordingly, the lead wires are installed along a side surface
of the actuator arm.

A magnetoresistive head (MR head) has been developed
as a head 1 a recent magnetic disk drive. The MR head has
an inductive element to be used [in] for writing data and a
magnetoresistive element (MR element) to be used [in] for
reading data. Accordingly, the number of signal lines 1s four
[in] when using the MR head as compared with a conven-
fional general head requiring two signal lines. Such an
increase 1n the number of signal lines causes an 1ncrease in
the number of wiring steps where the number of steps is
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double that in the general head 1n connecting the terminals
of the suspension through the lead wires to the terminals of

the main FPC.

Further, since the number of the terminals 1s also
increased, a double space for installing the terminals of the
suspension and the terminals of the mam FPC becomes
necessary. However, 1n the recent magnetic disk drive
designed to reduce 1ts size and thickness, suilicient space for
istallation of the terminals 1s difficult to ensure. That 1s, the
terminal 1nstallation space 1s small and the distance between
the adjacent terminals must be reduced.

For these reasons, it is undesirable to use [the] lead wires
for the connection between the terminals of the suspension
and the terminals of the main FPC. In this respect, there has
been proposed a technique of connecting the terminals of the
suspension and the terminals of the main FPC by using an
interconnection flexible printed circuit sheet (which will be
hereinafter referred to as an interconnection FPC). In this
prior art, the interconnection FPC 1s attached to the side
surface of the actuator arm to connect a conductor pattern

formed on the suspension and a conductor pattern formed on
the main FPC.

The advance of size reduction and thickness reduction of
the recent magnetic disk drive as described above causes a
reduction in thickness of the actuator arm. Further, the use
of the MR head causes an increase 1n number of signal lines
to be enclosed 1n the interconnection FPC. Accordingly, in
the above prior art method where the iterconnection FPC 1s
attached to the side surface of the actuator arm, the width of
the interconnection FPC 1s decreased with a decrease in
thickness of the actuator arm to cause a problem such that 1t
1s difficult to ensure a necessary number of signal lines 1n the
interconnection FPC and the pattern width of each signal
line 1s reduced.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a disk drive having a connection structure between a head
and a main FPC which can supply a write signal to the head
and take out a read signal from the head with high reliability

in response to size reduction and thickness reduction of the
disk drive.

In accordance with an aspect of the present invention,
there 1s provided a disk drive comprising a housing; a disk
rotatably mounted 1n the housing; a head for reading/writing
data on the disk; an actuator arm rotatably mounted in the
housing; a suspension having a base end portion fixed to a
front end portion of the actuator arm and a front end portion
for supporting the head, the suspension having a first con-
ductor pattern connected at one end thereof to the head and
a first terminal connected to another end of the first con-
ductor; a main flexible printed circuit sheet fixed at one end
portion thereof to the actuator arm, the main flexible printed
circuit sheet having a second conductor pattern and a second
terminal connected to one end of the second pattern; and an
interconnection flexible printed circuit sheet mounted along
a side surface of the actuator arm so as to extend substan-
tially parallel to an upper surface of the actuator arm, the
interconnection tlexible printed circuit sheet having a third
conductor pattern, a third terminal connected to one end of
the third conductor pattern and the first terminal, and a
fourth terminal connected to another end of the third con-
ductor pattern and the second terminal.

Preferably, the side surface of the actuator arm has a
projecting portion having a groove extending substantially
parallel to the upper surface of the actuator arm, and the
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interconnection flexible printed circuit sheet 1s inserted 1n
the groove of the projecting portion.

In accordance with another aspect of the present
invention, there 1s provided a disk drive comprising a
housing; a disk rotatably mounted in the housing; a head for
reading/writing data on the disk; an actuator arm rotatably
mounted 1n the housing; a suspension having a base end
portion fixed to a front end portion of the actuator arm and
a front end portion for supporting the head, the suspension
having a first conductor pattern connected at one end thereot
to the head and a first terminal connected to another end of
the first conductor; and a flexible printed circuit sheet fixed
at an 1ntermediate portion thereof to the actuator arm, the
flexible printed circuit sheet having a second conductor
pattern and a second terminal connected to one end of the
second conductor pattern and the first terminal; the flexible
printed circuit sheet having a connecting portion formed
between the intermediate portion and the suspension and
mounted along a side surface of the actuator arm so as to
extend substantially parallel to an upper surface of the
actuator arm.

Since the interconnection flexible printed circuit sheet 1s
mounted along the side surface of the actuator arm so as to
extend substantially parallel to the upper surface of the
actuator arm, the width of the interconnection flexible
printed circuit sheet 1s not limited by the thickness of the
actuator arm. Accordingly, an interconnection flexible
printed circuit sheet having a relatively large width can be
used, so that a required number of signal lines can be easily
ensured and the pattern width of each signal line can be
made [enough large] large enough.

The above and other objects, features and advantages of
the present 1nvention and the manner of realizing them will
become more apparent, and the invention 1tself will best be
understood from a study of the following description and
appended claims with reference to the attached drawings
showing some preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a magnetic disk drive
according to the present 1invention;

FIG. 2 1s a perspective view of a first preferred embodi-
ment of the present invention;

FIG. 3 1s a plan view of a suspension in the case of using,
an MR head;

FIG. 4 1s a developed plan view of an interconnection
FPC 1n the first preferred embodiment;

FIG. 5 1s a perspective view of a second preferred
embodiment of the present invention;

FIG. 6 1s a perspective view of a third preferred embodi-
ment of the present invention;

FIG. 7 1s a perspective view of a fourth preferred embodi-
ment of the present invention;

FIG. 8 1s a perspective view of a {ifth preferred embodi-
ment of the present invention; and

FIG. 9 1s a perspective view of a sixth preferred embodi-
ment of the present mnvention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 1, there 1s shown a perspective view of
a magnetic disk drive including a connection structure
according to the present invention. Reference numeral 12
denotes a housing (disk enclosure) composed of a base 14
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and a cover 16. A spindle hub (not shown) to be rotatably
driven by an inner hub motor (not shown) is provided on the
base 14. A plurality of magnetic disks 20 and spacers (not
shown) are alternately stacked and mounted on the spindle
hub. That 1s, the plurality of magnetic disks 20 are regularly
spaced from each other by the spacers and are fixedly
mounted on the spindle hub by securing a disk clamp 18 to
the spindle hub by screws.

Reference numeral 22 denotes a rotary head actuator
composed of an actuator arm assembly 26 and a magnetic
circuit 28. The actuator arm assembly 26 1s rotatably
mounted about a shaft 24 fixed to the base 14. The actuator
arm assembly 26 includes a plurality of actuator arms 30
extending from the center of rotation of the assembly 26 in
one direction and a coil supporting portion 31 extending
from the center of rotation of the assembly 26 1n another
direction opposite to the direction of extension of the
actuator arms 30. A coil 38 1s mounted on the coil supporting,
portion 31. The magnetic circuit 28 and the coil 38 constitute
a voice coll motor 40. A plurality of suspensions 34 are fixed
at their base or read end portions to the front end portions of
the actuator arms 30, and a plurality of magnetic heads 32
are supported on the front end portions of the suspensions

34.

Reference number 42 denotes a main FPC for supplying
a write signal to each magnetic head 32 and for taking out
a read signal from each magnetic head 32 to external
cquipment. The main FPC 42 1s fixed at its one end portion
to the actuator arms 30, and the other end portion of the main
FPC 42 i1s connected to a connector (not shown) for
exchanging signals between the disk drive and the external
equipment. An annular packing assembly 15 1s mounted on
the base 14, and the cover 16 1s secured by screws to the base
14 with the packing assembly 15 interposed therebetween,
thereby secaling the housing 12.

Referring to FIG. 2, there 1s shown a perspective view of
a first preferred embodiment of the present mnvention. The
main FPC 42 1s bonded at its one end portion to the side
surfaces of the actuator arms 30 on one side thereof. The one
end portion of the main FPC 42 1s formed with a plurality of
terminals 43 connected to a plurality of conductor patterns
(not shown) formed in the main FPC 42. Referring to FIG.
3, a plurality of conductor patterns 36 are formed on each
suspension 34. First ends of the conductor patterns 36 are
connected to each magnetic head 32 such as an MR head,
and second ends of the conductor patterns 36 are connected
to a plurality of terminals 37 formed on each suspension 34.
Conductor patterns 36 may be formed by photolithography
as shown 1 FIG. 3. Lead wires can be used in place of
conductor patterns.

In the case where an MR head 1s used as each magnetic
head 32, the conductor patterns 36 on each suspension 34
include four signal lines. Accordingly, the number of the
plural terminals 37 on each suspension 34 is set to four as
shown 1n FIG. 3. In contrast, in the case where an ordinary
inductive head 1s used as each magnetic head 32, the
conductor patterns 36 on each suspension 36 include two
signal lines. Accordingly, the number of the plural terminals
37 on each suspension 34 is set to two. For example, each
suspension 34 1s formed from stainless steel, and 1s fabri-
cated by coating polyimide on a sheet of stainless steel,
forming the conductor patterns 36 of copper on the poly-
imide coating, and then coating polyimide again over the
sheet to cover the conductor patterns 36.

Referring again to FIG. 2, the terminals 37 of each
suspension 34 are connected through an interconnection
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FPC 44 to the corresponding terminals 43 of the main FPC
42. The interconnection FPC 44 1s mounted along the side
surface of each actuator arm 30 so as to extend substantially
parallel to the upper surface of each actuator arm 30. The
interconnection FPC 44 has a configuration shown 1n FIG.
4. That 1s, the interconnection FPC 44 has a plurality of
conductor patterns 46, and each conductor pattern 46 is
connected at its both ends to terminals 47 and 48.

The interconnection FPC 44 has a shape such that 1t 1s
folded along a longitudinally extending broken line 50 as a
substantially longitudinal center line so as to form a ridge
line, and 1s cut along a solid line 52 longitudinally extending
from the broken line 50 to form an FPC 44a for the upward
facing head 32 and an FPC 44b for the downward facing
head 32. The interconnection FPC 44 1s further folded along
broken lines 54 and 55 so as to form trough lines. The
terminals 47 of each interconnection FPC 44 are soldered to
the terminals 37 of the corresponding two adjacent suspen-
sions 34 for supporting the upward and downward facing
heads 32, and the terminals 48 of each interconnection FPC

44 are soldered to the corresponding terminals 43 of the
main FPC 42.

Referring to FIG. 5, there 1s shown a perspective view of
a second preferred embodiment of the present invention. In
the following description of the second preferred embodi-
ment and other preferred embodiments, the same reference
numerals will denote substantially the same parts, and the
detailed description thereof will be omitted. In the first
preferred embodiment shown in FIG. 2, the interconnection

FPC 44 1s somewhat unstable because 1t 1s merely mounted
along the side surface of each actuator arm 30. To ensure the
stability of the interconnection FPC 44, the second preferred
embodiment has a structure that the side surface of each
actuator arm 30 1s integrally formed with a projecting
portion 56 having a groove 57 extending substantially
parallel to the upper surtace of each actuator arm 30, and that
the interconnection FPC 44 is inserted at its intermediate
portion 1n the groove 57. Thus, the mntermediate portion of
the 1nterconnection FPC 44 is supported within the groove
57 of the projecting portion 56 of each actuator arm 30,
thereby stabilizing the interconnection FPC 44. Further, the
intermediate portion of the interconnection FPC 44 may be
fixed 1n the groove 57 by using an adhesive, thereby
increasing the stability of the interconnection FPC 44.

Referring to FIG. 6, there 1s shown a perspective view of
a third preferred embodiment of the present invention. This
preferred embodiment employs an integrated FPC 58
formed as by integrating the main FPC 42 and the intercon-
nection FPCs 44 used in the first or second preferred
embodiment. That 1s, an intermediate portion of the inte-
orated FPC 58 1s fixed to the side surfaces of the actuator
arms 30 on one side thereof, and a front end portion of the
integrated FPC 38 on the suspensions 34 side 1s cut and bent
to form a plurality of connecting portions 38a and 358b
extending substantially parallel to the upper surfaces of the
actuator arms 30.

Terminals formed at the front end of each connecting
portion 38a are connected to the terminals 37 of the corre-
sponding suspension 34. On the other hand, each connecting
portion 38b has a shape such that 1t 1s folded 1n its longi-
tudinal direction like the mterconnection FPC 44 shown 1n
FIG. 4 and 1s cut at 1ts front end portion to form an FPC 58c
for the upward facing head 32 and an FPC 358d for the
downward facing head 32. Terminals formed at the front end
of the FPC 58c and terminals formed at the front end of the
FPC 58d are connected to the terminals 37 of the corre-
sponding two adjacent suspensions 34 for supporting the
upward and downward facing heads 32.
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As similar to the first preferred embodiment, the connect-
ing portions 38a and 38b of the integrated FPC 38 are
somewhat unstable. Accordingly, it 1s preferable to employ
the structure as shown in FIG. 7 showing a fourth preferred
embodiment of the present invention. In this preferred
embodiment, each of the connecting portions 58a and 38b 1s
inserted at their respective intermediate portions in the
ogroove 57 of the projecting portion 56 of each actuator arm
30. Accordingly, the intermediate portion of each of the
connecting portions 38a and 38b of the integrated FPC 58 1s
stably supported within the corresponding groove §7. As
required, the intermediate portion of each of the connecting
portions 58a and 58b may be fixed by bonding in the
corresponding groove 57.

Referring to FIG. 8, there 1s shown a perspective view of
a fifth preferred embodiment of the present invention. In this

preferred embodiment, a plurality of guide blocks 60 formed
from a resin are bonded to the side surfaces of the actuator

arms 30 to thereby support the connecting portions 538a and
58b of the integrated FPC 58 at their base or rear end
portions. Preferably, the rear end portions of the connecting
portions 58a and 58b are bonded to the upper surfaces of the
cguide blocks 60, thereby stabilizing the connecting portions
58a and 58b of the integrated FPC 58. To further stabilize the
connecting portions 538a and 38b, the structure shown in
FIG. 9 showing a sixth preferred embodiment of the present
invention may be employed. That 1s, each of the connecting
portions 58a and 38b is inserted at their respective 1nterme-
diate portions in the groove 57 of the projecting portion 56
of each actuator arm 30.

According to the present invention as described above,
the signal can be supplied to and taken out of each head with
high reliability 1n response to size reduction and thickness
reduction of the magnetic disk drive.

What 1s claimed 1s:

1. A disk drive comprising:

a housing;

a disk rotatably mounted in said housing;

a head for reading/writing data on said disk;

an actuator arm rotatably mounted 1 said housing;

a suspension having a base end portion fixed to a front end
portion of said actuator arm and a front end portion for
supporting said head, said suspension having a {first
conductor pattern connected at one end thereof to said
head and a first terminal connected to another end of
said first conductor pattern;

a main flexible printed circuit sheet fixed at one end
portion thereof to said actuator arm, said main flexible
printed circuit sheet having a second terminal; and

an 1nterconnection flexible printed circuit sheet mounted
along a side surface of said actuator arm so as to extend
substantially parallel to an upper surface of said actua-
tor arm, said interconnection flexible printed circuit
sheet having a second conductor pattern, a third termai-
nal connected to one end of said second conductor
pattern and said first terminal, and a fourth terminal
connected to another end of said second conductor
pattern and said second terminal.

2. A disk drive according to claim 1, wherein said side
surface of said actuator arm has a projecting portion having
a groove extending substantially parallel to said upper
surface of said actuator arm, and said interconnection flex-
ible printed circuit sheet 1s 1nserted 1n said groove of said
projecting portion.

3. A disk drive according to claim 2, wherein said inter-
connection flexible printed circuit sheet 1s fixed by bonding
in said groove of said projecting portion.
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4. A disk drive according to claim 2, wherein said sus-
pension comprises a pair of suspensions fixed to upper and
lower surfaces of said front end portion of said actuator arm,
and said 1nterconnection flexible printed circuit sheet com-
prises first and second segments folded along a substantially
longitudinal center line of said mterconnection flexible
printed circuit sheet, each of said first and second segments
having said third conductor pattern, said third terminal, and
said fourth terminal.

5. A disk drive comprising;
a housing;
a disk rotatably mounted 1n said housing;

a head for reading/writing data on said disk;
an actuator arm rotatably mounted in said housing;

a suspension having a base end portion fixed to a front end
portion of said actuator arm and a front end portion for
supporting said head, said suspension having a first
conductor pattern connected at one end thereof to said
head and a first terminal connected to another end of
said first conductor; and

a flexible printed circuit sheet fixed at an intermediate
portion thereof to said actuator arm, said flexible
printed circuit sheet having a second terminal con-
nected to said first terminal;

said tlexible printed circuit sheet having a connecting
portion formed between said intermediate portion and
said suspension and mounted along a side surface of
said actuator arm so as to extend substantially parallel
to an upper surface of said actuator arm.

6. A disk drive according to claim 5, wherein said side
surface of said actuator arm has a projecting portion having
a groove extending substantially parallel to said upper
surface of said actuator arm, and said connecting portion 1s
inserted 1n said groove of said projecting portion.

7. A disk drive according to claim 6, wherein said con-
necting portion of said flexible printed circuit sheet 1s fixed
by bonding 1n said groove of said projecting portion.

8. A disk drive according to claim 5, wherein said side
surface of said flexible printed circuit sheet has a guide for
supporting said connecting portion of said flexible printed
circuit sheet.

9. A disk drive according to claim 5 wherein said {first
conductor pattern includes four lines connected to said head.

10. A disk drive comprising:

a housing;
a disk rotatably mounted 1n said housing;
a head for reading/writing data on said disk;

an actuator arm rotatably mounted in said housing, said
actuator arm supporting said head;

a main flexible printed circuit sheet fixed at one end
portion thereof to said actuator arm, said main flexible
printed circuit sheet having a first terminal; and

an 1nterconnection flexible printed circuit sheet mounted
along a side surface of said actuator arm so as to extend
substantially parallel to an upper surface of said actua-
tor arm, said interconnection flexible printed circuit
sheet having a conductor pattern, a second terminal
connected to one end of said conductor pattern and said
head, and a third terminal connected to another end of
said conductor pattern and said first terminal.

11. A disk drive according to claim 10, wherein said side
surface of said actuator arm has a projecting portion having
a groove extending substantially parallel to said upper
surface of said actuator arm, and said interconnection flex-
ible printed circuit sheet 1s 1nserted 1n said groove of said
projecting portion.
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12. A disk drive according to claim 11, wherein said
interconnection flexible printed circuit sheet 1s fixed by
bonding 1n said groove of said projecting portion.

13. A disk drive according to claim 10 wherein said first
conductor pattern includes four lines connected to said head.

14. A disk drive comprising:

a housing;
a head for reading/writing data on a disk;

an actuator arm rotatably mounted within said housing,
said actuator arm defining a longitudinal plane extend-
ing in a direction generally perpendicular to an axis of
rotation of said actuator arm and having a side surface
extending itn a direction generally perpendicular to
said longitudinal plane, said actuator arm further
defining an upper surface and a lower surface;

a suspension attached to a distal end of said actuator arm,
said suspension having a main longitudinal surface
extending between a first longitudinal end portion and
a second longtiudinal end portion, wherein said second
longitudinal end portion is adapted to support said
head, said suspension including a base layer, an insu-
lating layer and a plurality of conductors for transfer-
ring current to and from said head; and

a printed circuit sheet having a main surface of a width
sufficient to accommodate said plurality of conductors,
said printed circuit sheet being mounted along said side
surface of said actuator arm, between said upper and
lower surfaces of said actuator arm, and wherein said
main surface of said printed circuit sheet is generally
parallel to said longitudinal plane of said actuator arm

wherein said side surface of said actuator arm has a
groove extending generally parallel to said longitudi-
nal plane of said actuator arm, and further wherein
said printed circuit sheet is inserted into said groove.

15. A disk drive according to claim 14, wherein said
printed circuit sheet is flexible.

16. A disk drive according to claim 14, wherein said
actuator arm has at least one projection on said side
surface, said at least one projection having a supporiing
surface extending generally parallel to said longitudinal
plane of said actuator arm, and further wherein said printed
circuit sheet is supported by said supporting surface.

17. A disk drive according to claim 14, wherein said
suspension 1s a separate component from said printed circuit
sheer.

18. A disk drive according to claim 14, wherein said
printed circuit sheet is fixed within said groove by bonding.

19. A disk drive according to claim 14, wherein said
printed circuit sheet comprises.

a branch portion mounted on said side surface of said
actuator arm; and

a main portion connected to one end of said branch
portion at one end thereof and connected to said disk
drive to another end thereo].

20. A disk drive according to claim 19, wherein said
branch portion and said main portion of said printed circuit
sheet are tntegrally formed as a single sheet.

21. A disk drive according to claim 19, wherein said
branch portion and said main portion of said printed circuit
sheet are formed as separate sheets.

22. A disk drive according to claim 14, wherein a guide
block is mounted on said side surface of said actuator arm,
said guide block having a supporting surface extending
generally parallel to said longitudinal plane of said actuator
arm, said supporting surface supporting said printed circuit
sheer.
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23. A disk drive according to claim 14, wherein said
insulating layer of said suspension is formed upon said base
layer of said suspension.

24. A disk drive according to claim 23 wherein at least a
portion of said plurality of conductors is formed upon said
insulating layer of said suspension.

25. A disk drive comprising:

a housing;
a head for reading/writing data on a disk;

an actuator arm rotatably mounted within said housing,
said actuator arm defining a longitudinal plane extend-
ing in a direction generally perpendicular to an axis of
rotation of said actuator arm and having a side surface
extending in a direction generally perpendicular to
said longitudinal plane, said actuator arm further
defining an upper surface and a lower surface;

a suspension attached to a distal end of said actuator arm,
said suspension having a main longitudinal surface
extending between a first longitudinal end portion and
a second longitudinal end portion, wherein said second
longitudinal end portion is adapted to support said
head, said suspension including a base layer, an insu-
lating layer and a plurality of conducitors for transfer-
ring current to and from said head; and

a printed circuit sheet having a main surface of a width
sufficient to accommodate said plurality of conducitors,
said printed circuit sheet being mounted along said side
surface of said actuator arm, between said upper and
lower surfaces of said actuator arm, and wherein said
main surface of said printed circuit sheet is generally
parallel to said longitudinal plane of said actuator
arm;

wherein said printed circuit sheet terminates near said

distal end of said actuator arm.

20. A disk drive according to claim 25, wherein said
plurality of conductors includes a plurality of signal lines
located upon said printed circuit sheet and conductor pat-
terns located upon said suspension.

27. A disk drive according to claim 26, wherein said
conductor patterns of said suspension are connected to satd
signal lines of said printed circuit sheet by a plurality of
cooperating terminals.

28. A disk drive comprising;

a housing,
a head for reading/writing data on a disk;

an actuator arm extending between a proximal end and a
distal end and being movably mounted, at said proxi-
mal end, within said housing for moving along a
surface of said disk, said actuator arm defining a
longitudinal plane extending in a direction generally
parallel 1o said surface of said disk and having a side
surface extending in a direction generally perpendicu-
lar to said longitudinal plane; and

a printed circuit sheet having a main surface of a width
sufficient to accommodate a plurality of signal lines,
said printed circuit sheet being mounted along said side
surface of said actuator arm, between upper and lower
surfaces of said actuator arm, and wherein said main
surface of said printed circuit sheet is generally par-
allel to said longitudinal plane of said actuator arm
and further wherein said printed circuit sheet termi-
nates near said distal end of said actuator arm.

29. A disk drive according to claim 28, further comprising

a suspension connected to said distal end of said actuator
arm.
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30. A disk drive according to claim 29, wherein said
suspension includes conductor patterns that are electrically
connected to said signal lines of said printed circuit sheet.

31. A disk drive according to claim 30, wherein said
conductor paiterns of said suspension terminate near an
area where said suspension 1s connected to said actuator
arm.

32. A disk drive according to claim 31, wherein said
conductor patterns of said suspension are connected to satd
signal lines of said printed circuit sheet by a plurality of
cooperating terminals.

33. A disk drive according to claim 29 wherein said
suspension includes a base layer, an insulating layer formed
upon said base layer, and conductor patterns formed upon
said insulating layer, wherein said conductor patterns are
electrically connected to said signal lines of said printed
circuit sheer.

34. A disk drive according to claim 29, wherein said
suspension is a separate component from said printed circuit
sheer.

35. A disk drive comprising:

a housing;
a head for reading/writing data on a disk;

an actuator arm rotatably mounted within said housing,
said actuator arm defining a longitudinal plane extend-
ing in a direction generally perpendicular to an axis of
rotation of said actuator arm and having a side surface
extending itn a direction generally perpendicular to
said longtiudinal plane, said actuator arm further
defining an upper surface and a lower surface;

a printed circuit sheet for electrical connection to said
head, said printed circuit sheet having a main surface
of a width sufficient to accommodate a plurality of
signal lines; and

at least one upper projecting portion and at least one
lower projecting portion extending from said side sur-
face of said actuator arm, wherein said printed circuit
sheet is mounted along said side surface of said actua-
tor arm between said at least one upper projecting
portion and said at least one lower projecting portion
such that said main surface of said printed circuit sheet
is generally parallel to said longitudinal plane of said
actuator arm.

36. A disk drive according to claim 35, wherein said at
least one upper projecting portion is postiioned directly
above said at least one lower projecting portion.

37. A disk drive according to claim 36, wherein said at
least one upper projecting portion and said at least one
lower projecting portion are integrally formed as parts of
said actuator arm, and further wherein an upper surface of
said at least one upper projecting portion is coplanar with
said upper surface of said actuator arm and a lower surface
of said at least one lower projecting portion is coplanar with
said lower surface of said actuator arm.

38. A disk drive according to claim 35, wherein said at
least one upper projecting portion and said at least one
lower projecting portion are integrally formed as parts of
said actuator arm, and further wherein an upper surface of
said at least one upper projecting portion is coplanar with
said upper surface of said actuator arm and a lower surface
of said at least one lower projecting portion is coplanar with
said lower surface of said actuator arm.
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