
Specification   1. Title of the invention:   A head support arm of a disk
drive device    2. Detail description of the Invention:   [0001]   [Field
of the Invention]   The present invention relates to a head support arm, a
disk drive device and a method for fabricating the head support arm.
[0002]   [Background art]   It has been required in a technical field of a
hard disk drive device to increase a data capacity, a read/write speed and
a recording density. A key for realizing a high data capacity is how to
keep a low flying height of a head/slider assembly above a recording disk.
It is required to precisely control a static attitude of the head/slider
assembly above the recording disk to 



realize the low flying height of the head/slider assembly. The static
attitude means an attitude of the head/slider assembly attached to a
flexure.   [0003]   A magneto resistance (MR) head with four connecting
wires has been used as a read/write head of the hard disk drive device.
2  Stiffness of the four connecting wires affects the static attitude of
the head/slider assembly.   [0004]   The Figs.1 and 2 show a prior support
arm which uses a relatively large head/slider assembly called as 50% type
slider or nano type slider, which has a dimension 1.6mm (width) x 2.0mm
(length). The prior support arm contains an actuator arm 4 which has a
pivot point 10 mounted on a frame of the hard disk drive device, a load
beam 2, a mount plate 3 connecting the load beam 2 with the actuator arm 4,
a fluxure 7 attached to the load beam 2 at coupling points 8, and a
head/slider assembly 1 mounted on the fluxure 7. The head/slider assembly
1, the fluxure 7, the load beam 2 and the mount plate 3 are called as a
head gimbal assembly (HGA).   [0005]   A flexible tube 6 containing the
four connecting wires 5 connected to the MR head 12 is mounted on one of
side edges of the support arm. It is noted that the tube 6 is fixed to the
side edge at plural positions by fixing elements 14. A front end of the
tube 6 is located near to the head/slider assembly 1, and the four
connecting wires 5 extending from the front end are connected to the MR
head 12, as shown in the Figs.1 and 2.  



[0006]   A dimple or extruded portion 13 attached to the load beam 2
engages with the flexure 7 supporting the head/slider assembly 1 to
realize, a gimbal type movement of the head/slider assembly 1. The prior
head support arm has the following two problems. The first problem is that
the tube 6 containing the four connecting wires 5 is mounted at one of side
edges and is running across the                                           3
bending portion 11, so that the total stiffness of the tube 6 and the four
connecting wires 5 applies a force to one of the side edges, i.e. an upper
edge, and this force prevents the bending action of the upper side edge,
whereby the bending action of the upper side edge mounted with the tube 6
and the four connecting wires 5 differ from the bending action of the lower
side edge, thereby the load beam 2 tends to twist when the support arm is
bent. This twist affects the static attitude of the head/slider assembly.
[0007]   The second problem is caused by different stiffness of the four
wires 5 connected to the MR head 12. If a bias force applied by each of the
four connecting wires 5 to the MR head 12 is equal each other, the
head/slider assembly 1 can perform an ideal gimbal type movement in  a
rolling direction and a pitching direction on the dimple 13. The four
connecting wires 5, however, extend from the front end of the tube 6 fixed
on the upper side of the load beam 2, and hence a length of each of the
four connecting wires 5 differ from each other and an angle of each of the
four connecting wires 5 to the MR head 12 differ from each other, so that
the stiffness of each of the four connecting wires 5 differ from each
other, whereby the difference in the stiffness of each of the wires 5
remarkably affects the static attitude of the head/slider assembly 1 in the
rolling direction.   [0008] 



For the reason described above, it was difficult to provide the ideal
static attitude of the head/slider assembly 1, whereby it was difficult to
precisely control the flying height of the 50% type head/slider assembly 1.
[0009]                                         4   A recently developed
head/slider assembly called as 30% type slider or pico type slider has a
smaller dimension 1.0mm (width) x 1.25mm (length) x 0.43 (height). The
above described wiring scheme can not be used in the 30% type head/slider
assembly, since the smaller head/slider assembly is more sensitive the
stiffness of the wiring system.   [0010]   [Summary of the Invention]   It
is an object of the present invention to provide a wiring scheme for both
the 50% type head/slider assembly and 30% type head/slider assembly.
[0011]   A head support arm of a disk drive device in accordance with the
present invention comprises;   a front portion supporting a head/slider
assembly,   a rear portion pivotally mounted on a frame of the disk drive
device, 



a bending portion between the front portion and the rear portion, plural
electrically conductive wires covered by a tube, and   a  first  fixing
position  and  a  second  fixing  position symmetrically located on both
sides of a center line of the head support arm at positions between the
bending portion and the front portion,   and is characterized in that the
tube is attached to the head support arm between the bending portion and
the rear portion, the                                             5
plural electrically conductive wires extending from a front end of the tube
on the side of the front portion of the head support arm extend over the
bending portion and are divided into a first group and a second group, the
first group of wires is fixed at the first fixing position, the second
group of wires is fixed at the second fixing position, the first group of
wires extending from the first fixing position is connected to the head,
the second group of wires extending from the second fixing position is
connected to the head, the first group of wires extending from the first
fixing position to the head and the second group of wires extending from
the second fixing position to the head are symmetrically arranged on both
sides of the center line.   [0012]   The tube is attached to one of side
edges of the head support arm.   [0013]   A third fixing position is
located on the head support arm 



between the bending portion and the rear portion, and the plural
electrically conductive wires extending from the front end of the tube are
fixed at the third fixing position.   [0014]   The bending portion is
defined by an aperture formed in the head support arm between the front
portion and the rear portion, and the plural electrically conductive wires
extending from the third fixing point extend to a center position within
the aperture, the position is located on the center line, and the plural
electrically conductive wires are divided into the first group and the
second group at the center position.
6  [0015]   A distance from the third fixing position to the first fixing
position is shorter than a total length of the wires which extend from the
third fixing position to the center position and extend from the center
position to the first fixing position, and a distance from the third fixing
position to the second fixing position is shorter than a total distance of
the wires which extend from the third fixing position to the center
position and extend from the center position to the second fixing position.
[0016]   A disk drive device in accordance with the present invention
comprises;   a recording disk,   a drive motor for rotating the recording
disk,  



a head support arm supporting a head/slider assembly, and   a means for
moving the head support arm to move the head/slider assembly in a radial
direction of the recording disk,   the head support arm containes;   a
front portion supporting the head/slider assembly,   a rear portion
pivotally mounted on a frame of the disk drive device,   a bending portion
between the front portion and the rear portion,   plural electrically
conductive wires covered by a tube, and
7    a  first  fixing  position  and  a  second  fixing  position
symmetrically located on both sides of a center line of the head support
arm at positions between the bending portion and the front portion, and is
characterized in that the tube is attached to the head support arm between
the bending portion and the rear portion, the plural electrically
conductive wires extending from a front end of the tube on the side of the
front portion of the head support arm extend over the bending portion and
are divided into a first group and a second group, the first group of wires
is fixed at the first fixing position, the second group of wires is fixed
at the second fixing position, the first group of wires extending from the
first fixing position is connected to the head, the second group of wires
extending from the second fixing position is connected to the head, the
first group of wires extending from the first fixing position to the head
and the second group of wires extending from the second fixing position to
the head are symmetrically arranged on both sides of the 



center line.   [0017]   A method in accordance with the present invention
for fabricating a head support arm of a disk drive device which contains a
front portion supporting a head/slider assembly, a rear portion pivotally
mounted on a frame of the disk drive device, and a bending portion between
the front portion and the rear portion, with a first fixing position and a
second fixing position symmetrically located on both sides of a center line
of the head support arm at positions between the bending portion and the
front portion, comprises steps of;   attaching a tube within which plural
electrically conductive wires are contained to one of side edges of the
head support arm at positions between the bending portion and the rear
portion,                                         8   dividing the plural
electrically conductive wires extending from a front end of the tube on the
side of the front end into a first group and a second group at a position
above the bending portion,   connecting the first group of wires to the
first fixing position and the second group of wires to the second fixing
position, and   connecting the first group of wires extending from the
first fixing position to the head, and the second group of wires extending
from the second fixing position to the head, with the first group of wires
extending between the first fixing position and the head and the second
group of wires extending between the second fixing position and the head
being symmetrically arranged on both sides of the center line.   [0018]  



The method further comprises a step for moving the first group of wires
extending from the first fixing position to the head in a direction from
the center line to one of the side edges and moving the second group of
wires extending from the second fixing position to the head in a direction
from the center line to the other of the side edges.   [0019]
[Description of the Embodiment]   The Fig.3 shows a hard disk drive device
15 which contains a magnetic recording disk or a rotating recording disk 16
and a head support arm 17. The magnetic recording disk 16 is rotated by a
spindle motor, not shown, and the head support arm 17 is pivotally mounted
on a frame of the hard disk drive device 15 at a pivot point 30. The head
support arm 17 is moved by a voice coil motor 18 in a radial direction of
the magnetic recording                                             9   disk
16. A control circuit for controlling the spindle motor and the voice coil
motor 16, a read/write circuit for controlling a read/write operation of
data and a main control circuit for controlling the control circuit and the
read/write circuit are contained within the hard disk drive device 15.
These circuits are well known in the art, and are not shown for simplifying
the drawing.   [0020]   The Fig. 4 shows a first embodiment of the
head-support arm 17, in accordance with the present invention, which
contains an actuator arm 24 which has a pivot point 30 mounted on the frame
of the hard disk drive device 15, a load beam 22, a mount plate 23
connecting the load beam 22 with the actuator arm 24, a 



fluxure 27 (Figs.7 and 8) attached to the load beam 22 at coupling points
28, and a head/slider assembly 21 mounted on the fluxure 27. In this
manner, a front portion of the support arm 17 supports the head/slider
assembly 21, and a rear portion of the support arm 17 is pivotally mounted
on the frame of the hard disk drive device 15. The head/slider assembly 21,
the fluxure 27, the load beam 27 and the mount plate 23 are called as a
head gimbal assembly (HGA). The detail of the flexure 27 is shown in the
Figs.7 and 8.   [0021]   As shown in the Figs.7 and 8, the MR read/write
head 32 has four connecting terminals, and the four electrically conductive
connecting wires 25, called as connecting wires 25 hereinafter, are
connected to the four terminals, respectively. The four connecting wires 25
are covered by a flexible tube 26. The tube 26 is attached to the support
arm 17 by fixing elements 34 at positions between the bending portion 31
and the rear portion of the support arm 17. More particularly, the tube 26
is attached                                           10    to one of side
edges of the mount plate 23 and the actuator arm 24 by the fixing elements
34.   [0022]   A dimple or extruded portion 33 attached to the load beam 22
engages with the flexure 27 supporting the head/slider assembly 21 to
realize a gimbal type movement of the head/slider assembly 21.   [0023]
An aperture 36 is formed in the load beam 22 to define a bending 



portion 31 of the load beam 22. The load beam 22 is bent at the bending
portion 31, as shown by the bent load arm 22A, and is bent to a position
shown by the load beam 22B by an air bearing produced between a lower
surface of the head/slider assembly 21 and a recording surface of the
magnetic recording disk 16 when the disk 16 is rotated by the spindle
motor.   [0024]   A first fixing position 38 and a second fixing position
39 are symmetrically located on both sides of a center line 29 of the
support arm 17 at positions between the bending portion 31 and the front
portion of the head support arm 17. A distance from the first fixing
position 38 to the center line 29 is equal to a distance from the second
fixing position 39 to the center line 28, and the distance is represented
by a distance A.   [0025]   The four connecting wires 25 extending from the
front end 26A of the tube 26 on the side of the front portion of the
support arm 17 extend over the bending portion 31 and are divided into a
first group 25A, i.e. two wires, and a second group 25B, i.e. two wires. In
the first embodiment, the front end 26A of the tube 26 is located between
the bending portion 31 and the rear portion of the support arm 17 at which
the pivot point 30 is provided. The four wires 25 extending from the front
end 26A are fixed on the mount plate 23 at a third fixing position 37 by a
proper adhesive material. The four wires 25 are divided into the first
group of wires 25A and the second group of wires 25B at a position above
the center line 29 of the support arm 17 to equalize a biasing force of the
first group of wires 25A applied to the load beam 22 to a biasing force of
the second group of wires 25B applied to the load beam 22. The four
connecting wires 25 extending from a rear end 26B of the tube 26 are
connected to 



the read/write circuit.   [0026]   The first group of wires 25A is fixed to
the load beam 22 at the first fixing position 38 by the adhesive material,
and the second group of wires 25B is fixed to the load beam 22 at the
second fixing position 39 by the adhesive material. The first group of
wires 25A extending from the first fixing position 38 is connected to the
MR head 32, and the second group of wires 25B extending from the second
fixing position 39 is connected to the MR head 32, as shown in the Figs.4,
7 and 8. The first group of wires 25A extending from the first fixing
position 38 to the MR head 32 and the second group of wires 25B extending
from the second fixing position 39 to the MR head 32 are symmetrically
arranged on both the sides of the center line 29 of the support arm 17.
[0027]   The symmetrical arrangement of the first group of wires 25A and
the second group of wires 25B also equalizes the biasing force
12    of the first group of wires 25A applied to the load beam 22 with the
biasing force of the second group of wires 25B applied to the load beam 22.
[0028]   A distance from the third fixing position 37 to the first fixing
position 38 is shorter than a total length of the wires 5 which extend from
the third fixing position 37 to the center position on the center line 29
and extend from the center position to the first fixing position38, and a
distance from the third fixing position 37 to the second fixing position 39
is shorter than a 



total distance of the wires 55 which extend from the third fixing position
37 to the center position and extend from the center position to the second
fixing position 39, so that a force preventing a free bending motion of the
supporting arm 17 is minimized.   [0029]   In this manner, the stiffness of
the first group of wires 25A becomes equal to the stiffness of the second
group of wires 25B, so that a desired static attitude of the head/slider
assembly 21 is realized.   [0030]   The Fig.5 shows a second embodiment of
the present invention in which the four wires 25 extending from the front
end 26A of the tube 26 are divided into the first group 25A and the second
group 25B without being fixed at the third fixing position 37 shown in the
Fig.4. The wiring scheme of the second embodiment can bend the support arm
17 more freely than the first embodiment.   [0031]
13   The Figs.6 through 10 show steps included in the method for
fabricating the head support arm 17, in accordance with the present
invention.   [0032]   Referring to the Fig.6 and Fig.7 which shows a
oblique drawing of a portion of the front portion of the support arm 17, a
frame 40 containing the flexure 27, shown by dotted line, is attached to
the load beam 22 at coupling points 28. The frame 40 is later 



separated from the flexure 27 at portions 41.   [0033]   Three jigs 42, 43
and 44 are positioned on the load beam 22, as shown in the Fig.6. The jigs
42, 43 and 44 are used to guide the four wires 25. The four wires 25 are
passed through an lower side of the jig 42, and the four wires 25 are
divided into the first group 25A and the second group 25B within the
bending portion 31. The first group of wires 25A is passed through an upper
side of the jig 43 and connected to the frame 40 at a connecting area 45.
The second group. of wires 25B is passed through an lower side of the jig
44 and connected to the frame 40 at the connecting area 45. The term "the
upper side of the jig" in the Fig.6 means the side near to the tube 26, and
the term "lower side" means the side opposite to the upper side.   [0034]
Next, the four wires 25 are attached to the load beam 22 at the third
fixing position 37, the first group of wires 25A is fixed to the load beam
22 at the first fixing position 38, and the  second group of wires 25B is
fixed to the load beam 22 at the second fixing position 39. The two wires
of the first group of wires 25A are connected to the two terminals of the
MR head 32,                                          14   respectively,
which is positioned below an aperture 47, and the two wires of the second
group of wires 25B are connected to the two terminals of the MR head 32,
respectively.   [0035]   Next, the frame 40 is separated from the flexure
27 at the 



portions 41, and the unnecessary four wires 25 are cut at the terminals of
the MR head 32. The head/slider assembly 21 is rotated by 90 degrees, as
shown  in the Fig.8, and an upper surface of the head/slider assembly 21 is
connected to a lower surface of a portion 46 of the flexure 27 by the
adhesive material.   [0036]   As the head/slider assembly 21 is rotated,
the four wires 25 passing through the aperture 47 may be irregularly bent,
as shown in the Fig.8. Each of the irregularly bent four wires 25 may apply
different biasing force to the head/slider assembly 21, so that the desired
static attitude of the head/slider assembly 21 may not be realized.
[0037]   Referring to the Fig.9, a step for shaping the irregularly bent
wires 25 to an uniformly bent form by using a shaping element 48 is shown.
The Figs.10(A), (B) and (C) are a bottom view, a rear end view and a side
view of the shaping element 48, respectively. As shown in the Fig.10 (B)
and (C), the shaping element 48 has a flat upper surface 51 and a flat rear
wall 50. The length of the front wall 49 is shorter than the length of the
rear wall 50. The shaping element 48 has a curved bottom surface 52B, and
two ramped surfaces 52A and 52C. As shown in the Fig.10 (A), the shape of
the curved surface 52B is a rectangle, and the shape of the
15   ramped surface 52A and 52C is a triangle.   [0038]   As shown in the
Fig.9, the flat bottom surface 52B of the shaping element 48 is positioned
to a position above the load beam 22 



separated by a distance which is about twice of a diameter of the wire 25,
and the center line of the shaping element 48 is aligned to the center line
29 of the support arm 17. As the shaping element 48 is moved in a direction
of an arrow 53, the bottom surface 52A pushes the right side two wires 25
in a direction of an arrow 54, and also pushed the right side two wires 25
toward the surface of the load beam 22, and the bottom surface 52C pushes
the left side two wires 25 in a direction of an arrow 55, and also pushes
the left side two wires 25 toward the surface of the load beam 22, whereby
the four wires 25 are so shaped that the right side two wires 25 and the
left side two wires 25 are symmetrically bent on the both sides of the
center line 29 of the support arm 17, and the shape of each of the four
wires 25 shown in the Fig.8 becomes an uniform shape. In this manner, the
irregularly bent four wires 25 shown in the Fig.8 are shaped to the uniform
shape for applying substantially the equal biasing force to the head/slider
assembly 21, so that the desired static attitude of the head/slider
assembly 21 is realized.   [0039]   The present invention solves the
problem that it was difficult for the prior head support arm supporting the
MR head to provide the realize static attitude of the head/slider assembly,
whereby it was difficult to precisely control the flying height of
head/slider assembly. The head support arm in accordance with the present
invention realizes the ideal static attitude of both the 50% type
head/slider assembly and 30% type head/slider assembly.
16    3. Brief description of drawings:   Figure 1 shows the prior head
support arm.   Figure 2 shows the wiring scheme of the prior head support
arm.   



Figure 3 shows the hard disk drive device using the head support arm of the
present invention.   Figure 4 shows the first embodiment of the head
support arm of the present invention.   Figure 5 shows the second
embodiment of the head support arm of the present invention.   Figure 6
shows the step of the method of the present invention.   Figure 7 shows the
step of the method of the present invention.   Figure 8 shows the step of
the method of the present invention.   Figure 9 shows the step of the
method of the present invention.   Figure 10 shows the structure of the
shaping element used in the present invention.   [Description of stmbolsl
17 ... Head support arm 21 ... Head/slider assembly 22 ... Load beam 23 ...
Mount plate 24 ... Actuator arm 25 ... Electrically conductive wires 26 ...
Flexible tube 27 ... Flexure                                         17    



28 ... Coupling points 29     Center line 30     Pivot point 31 ... Bending
portion 32    MR head 33 ... Dimple 34     Fixing element 36    Aperture
37-39     Fixing position                                          18
4. Claims:   (1) A head support arm of a disk drive device comprising;   a
front portion supporting a head/slider assembly,   a rear portion pivotally
mounted on a frame of said disk drive device,   a bending portion between
said front portion and said rear portion,   plural electrically conductive
wires covered by a tube, and   a first fixing position and a second fixing
position symmetrical- ly located on both sides of a center line of said
head support arm at positions between said bending portion and said front
portion,   characterized in that said tube is attached to said head support



arm between said bending portion and said rear portion, said plural
electrically conductive wires extending from a front end of said tube on
the side of said front portion of said head support arm extend over said
bending portion and are divided into a first group and a second group, said
first group of wires is fixed at said first fixing position, said second
group of wires  is fixed at said second fixing position, said first group
of wires extending from said first fixing position is connected to said
head, said second group of wires extending from said second
19    fixing position is connected to said head, said first group of wires
extending from said first fixing position to said head and said second
group of wires extending from said second fixing position to said head are
symmetrically arranged on both sides of said center line.   (2) A head
support arm of a disk drive device according to Claim 1, wherein said tube
is attached to one of side edges of said head support arm.   (3) A head
support arm of a disk drive device according to Claim 2, wherein a third
fixing position is located on said head support arm between said bending
portion and said rear portion, and said plural electrically conductive
wires extending from said front end of said tube are fixed at said third
fixing position.   (4) A head support arm of a disk drive device according
to Claim 3, wherein said bending portion is defined by an aperture formed
in said head support arm between said front portion and said rear portion,
and said plural electrically conductive wires extending from said third
fixing point extend to a center position within said aperture, said
position is located on said center line, and said plural electrically
conductive wires are divided into said first group and said second group at
said center position.  



(5) A head support arm of a disk drive device according to Claim 4, wherein
a distance from said third fixing position to said first fixing position is
shorter than a total length of said wires which extend from said third
fixing position to said center position and extend from said center
position to said first fixing position, and a distance from said third
fixing position to said second fixing position is shorter than a total
distance of said wires which extend from said third fixing position to said
center position and extend from said center position to said second fixing
position.               (6) A disk drive device comprising;   a recording
disk,   a drive motor for rotating said recording disk,   a head support
arm supporting a head/slider assembly, and   a means for moving said head
support arm to move said head/slider assembly in a radial direction of said
recording disk,   said head support arm containing;   a front portion
supporting said head/slider assembly,   a rear portion pivotally mounted on
a frame of said disk drive device,   a bending portion between said front
portion and said rear portion, 



plural electrically conductive wires covered by a tube, and   a  first
fixing  position  and  a  second  fixing  position symmetrically located on
both sides of a center line of said head support arm at positions between
said bending portion and said front portion,   characterized in that said
tube is attached to said head support arm between said bending portion and
said rear portion, said plural electrically conductive wires extending from
a front end of said tube on the side of said front portion of said head
support arm extend over said bending portion and are divided into a first
group and a second group, said first group of wires is fixed at said first
fixing position, said second group of wires
21   is fixed at said second fixing position, said first group of wires
extending from said first fixing position is connected to said head, said
second group of wires extending from said second fixing position is
connected to said head, said first group of wires extending from said first
fixing position to said head and said second group of wires extending from
said second fixing position to said head are symmetrically arranged on both
sides of said center line.   (7) A disk drive device according to Claim 6,
wherein said tube is attached to one of side edges of said head support
arm.   (8) A disk drive device according to Claim 7, wherein a third fixing
position is located on said head support arm between said bending portion
and said rear portion, and said plural electrically conductive wires
extending from said front end of said tube are fixed at said third fixing
position.   (9) A disk drive device according to Claim 8, wherein said
bending portion is defined by an aperture formed in said head 



support arm between said front portion and said rear portion, and said
plural electrically conductive wires extending from said third fixing point
extend to a center position within said aperture, said position is located
on said center line, and said plural electrically conductive wires are
divided into said first group and said second group at said center
position.   (10) A disk drive device according to Claim 9, wherein a
distance from said third fixing position to said first fixing position is
shorter than a total length of said wires which extend from said third
fixing position to said center position and extend from said center
position to said first fixing position, and a distance from said third
fixing position to said second fixing position is shorter than a total
distance of said wires which extend from said third fixing position to said
center position              and extend from said center position to said
second fixing position.   (11) A method for fabricating a head support arm
of a disk drive device which contains a front portion supporting a
head/slider assembly, a rear portion pivotally mounted on a frame of said
disk drive device, and a bending portion between said front portion and
said rear portion, with a first fixing position and a second fixing
position symmetrically located on both sides of a center line of said head
support arm at positions between said bending portion and said front
portion,   comprising steps of;   attaching a tube within which plural
electrically conductive wires are contained to one of side edges of said
head support arm at positions between said bending portion and said rear
portion,   dividing said plural electrically conductive wires extending
from a front end of said tube on the side of said front end into a 



first groupand a second group at a position above said bending portion,
connecting said first group of wires to said first fixing position and said
second group of wires to said second fixing position, and   connecting said
first group of wires extending from said first fixing position to said
head, and said second group of wires extending from said second fixing
position to said head, with said first group of wires extending between
said first fixing position and said head and said second group of wires
extending between said second fixing position and said head being
symmetrically arranged on both sides of said center line.
23   (12) A method for fabricating a head support arm of a disk drive
device according to Claim 11, comprising a step for moving said first group
of wires extending from said first fixing position to said head in a
direction from said center line to one of said side edges and moving said
second group of wires extending from said second fixing position to said
head in a direction from said center line to the other of said side edges.


