
TITLE OF THE INVENTION    Magnetic Head Chip Bonding Device BACKGROUND 1.
Field of the Invention This invention relates to a magnetic head chip
bonding device for bonding plural magnetic head chips to a base member.
More particularly, it relates to positioning adjustment of respective
magnetic head chips. 2. Background of the Invention A composite magnetic
head, including plural magnetic head chips T1, has an erasure magnetic head
chip, a reproducing magnetic head chip or a recording magnetic head chip,
bonded with an adhesive 60 to a common base member B1, as shown in Figs.1
and 2. For securing the magnetic head chips to the base member in this
manner, it becomes necessary to effect positioning adjustment  of the
gap-to-gap  distance,   parallelism,  track positions or the like to high
accuracy for each of the magnetic 



head chips. Such setting or adjustment is performed in the following
manner, as shown in Figs.3 and 4. (i)  Referring to Fig.3, a distance X
between a magnetic gap gl of a magnetic head chip T1 and the lateral
surface of the base member B1 is adjusted.   The direction of this
adjustment is hereinafter referred to as an X-axis direction.  At this
time, a distance c between the magnetic gaps gl of the respective    -2-
magnetic head chips T1 is adjusted, as shown in Fig.4. (ii) Referring to
Fig.3, a distance Y between the magnetic gap g1 of the magnetic head gap T1
and the rear surface of the base member B1  is adjusted.   The direction of
this adjustment is hereinafter referred to as a Y-axis direction. At this
time, an 



offset e in protrusion along the Y-axis of the magnetic head chips T1 is
adjusted, as shown in Fig.3, for aligning the protrusion of the respective
magnetic head chips T1. (iii) Referring to Fig.4, a distance Z between
track edges E of the magnetic head chips T1 and the upper surface of the
base member B1 is adjusted.   The direction of this adjustment is referred
to hereinafter as a Z-axis direction. At this time, an offset d between the
track edges e along the Z-axis of the respective magnetic head chips T1 is
adjusted, as shown in Fig.4, for aligning the track edges E of the
respective magnetic head chips T1. (iv) Referring to Fig.4, a tilt g of the
gaps g1 of the magnetic head chips T1 is adjusted.   This adjustment is
referred to hereinafter as azimuth adjustment. (v) Referring to Fig.3,
rotation [err] of the magnetic head chips T1 on the upper surface of the
base B1 about the Z-axis direction as an axis of rotation is adjusted.
The direction of this 



rotation is hereinafter referred to as a [err]-direction. When bonding the
plural magnetic head chips to the base member by such adjustment, the
following method has so far been    3 used. The first method is to employ a
pair of holding tools 61, such as electro-magnetic collets, for positioning
the magnetic head chips T1, which are bonded in the floating state without
being contacted with the base member B1. With this first bonding method, an
UV curable adhesive 62 is applied to pre-set points on the base member B1
to which the magnetic head chips T1 are to be bonded. The upper surfaces of
the magnetic head chips T1 are brought into contact with the holding tools
61, such as the above-mentioned electro-magnetic 



collets, and thereby held magnetically. The holding tools 61 are moved
along the X-axis,  Y-axis,  Z-axis and the [err]-axis  for shifting the
magnetic head chips T1 to pre-set positions on the base member B1.  At this
time, the magnetic head chips T1 are placed over the base member B1 via the
adhesive 62, such that the magnetic head chips T1 are not contacted with
the base member B1, as shown in Fig.6.   In this state, UV rays are
radiated for curing the adhesive 62.  After the adhesive 62 is cured, the
holding tools 61 are separated away from the magnetic head chips T1 to
complete the bonding of the magnetic head chips T1. However, since the
contact area between the holding tools 61 and the magnetic head chips T1 is
small, it is difficult to support the magnetic head chips in parallel with
one another, such that sufficient azimuth adjustment cannot be achieved and
azimuth defects tend to be incurred. On the other hand, it is   



-4- difficult  to  apply  the  adhesive  62  uniformly  such  that
differences in thickness are produced and the adhesive tends to be
contracted in variable amounts at the time of curing of the adhesive 62.
The result is offset in step difference adjustment and defects in track
height. In addition, the holding tools 61 need to be secured until the
adhesive 62 is cured to some extent, so that productivity cannot be
improved. The second method consists in contacting the lateral surfaces of
the magnetic head chips T1 with a pair of holding tools 63 formed of a
magnetic alloy for supporting and positioning the magnetic head chips T1
under the magnetism of the holding tools 63 as shown in Fig.7. The magnetic
head chips T1 are retained by a pair of magnetic head retention units 64
for provisionally holding the magnetic head chips T1 on the base member B1.
The magnetic head chips T1 are subsequently bonded 



to the base member B1. In carrying out the second method, a pair of the
holding tools 63 formed of magnetic alloy are contacted with the lateral
sides of the magnetic head chips T1 for supporting the magnetic head chips
T1 under the magnetism of the holding tools 63. The magnetic holding tools
63 are moved along the X-axis, Y-axis, Z- axis and along the 8-axis for
shifting the magnetic head chips T1 to pre-set positions on the base member
B1. After completion of the positioning, magnetic head chip retention units
64 are applied against the upper surfaces of the magnetic head chips T1
-5- under pressure for contacting the magnetic head chips T1 against the
base member B1. With the magnetic head chips T1 temporally held on the base
B1 by the magnetic head chip retention units 64, 



the holding tools are detached from the magnetic head chips Ti. An
instantaneous adhesive is applied on and around the magnetic head chips T1
for securing the magnetic head chips T1.  After curing of the instantaneous
adhesive, the magnetic head chip retention units 64 are detached away from
the magnetic head chips T1 to complete the bonding of the magnetic head
chips. With the present second method, since the holding tools 63 and the
magnetic head chips T1 are contacted with each other by magnetism only, the
magnetic head chips T1 are unstable in attitude and cannot be positioned
accurately. In addition, when the holding tools 63 are detached away from
the magnetic head chips T1 after completion of positioning of the magnetic
head chips, the magnetic head chips T1 are retained solely by the magnetic
head chip retention units 64. Thus the magnetic head chips T1 tend to be
shifted when the holding tools 63 are detached away from the magnetic head
chips T1.  In addition, since the magnetic head chip retention units 64 are
contacted 



with the magnetic head chips T1 when separating the holding tools 63 away
from the magnetic head chip retention units 64 after the end of positioning
of the magnetic head chips T1, the magnetic head chips T1 tend to be
shifted when contacted with the magnetic head chip retention units 64.
-6- The third bonding method consists in temporarily retaining the magnetic
head chips T1 set on the base member B1 by magnetic head chip retention
units 65 and finely adjusting the positions of the magnetic head chips T1
by an operator. The magnetic head chips are bonded in the thus adjusted
positions, as shown in Fig 7. First, the operator sets the magnetic head
chips T1 as with pincers on the base member B1 and presses the magnetic
head chip retention units 65 against the upper surfaces of the magnetic 



head chips T1 for provisionally holding the magnetic head chips T1. The
operator then holds metal rods 66 having pointed ends with both hands and,
holding both sides of the magnetic head chips T1 therewith, shifts the
magnetic head tips T1 to a pre-set position. After completion of
positioning of the magnetic head chips T1, the operator applies the
instantaneous adhesive to and around the magnetic head chips T1 for
securing the magnetic head chips.  After curing the instantaneous adhesive,
the operator releases the magnetic head chip retention units 65 from the
magnetic head chips T1 to complete the bonding of the magnetic head chips
Ti. This method requires skill on the part of the operator since the
magnetic head chips T1 need to be moved manually a distance of the order of
several microns. With the conventional method for bonding the magnetic head
chips, it is difficult to achieve correct positioning and adjustment, thus
producing defects in track height or azimuth, 



while the skill on the part of the operator is occasionally required.
-7- OBJECT AND SUMMARY OF THE INVENTION It is therefore a principal object
of the present invention to provide a magnetic head chip bonding device
whereby each magnetic head chip may be accurately positioned and bonded
without requiring operational skill. The pressure exerted by the magnetic
head chip retention unit on the magnetic head chip is preferably variable,
and the magnetic head chip holding unit preferably is made up of a pair of
supporting members clamping the magnetic head chip in-between. The magnetic
head chip shifting unit preferably shifts the magnetic head chip and the
magnetic head chip holding unit by 



linear movement along three axes perpendicular to one another and by
rotation about a selected one of the three axes. Since the magnetic head
chip is thrust against the base member by the magnetic head chip retention
unit, the magnetic head chip and the base member are satisfactorily bonded
to each other to prevent azimuth defects.  Since the magnetic head chip
shifting unit is provided for shifting the magnetic head chip and the
magnetic head chip holding unit responsive to the output of the magnetic
head chip position detecting unit, the magnetic head unit can be positioned
without requiring operational skill. Also the magnetic head chip can be
provisionally retained or secured by the variable pressure exerted by the
magnetic head retention unit on the magnetic head chip.  Thus, by retaining
the magnetic head chip with a weaker pressure for positioning, the magnetic
head chip can be provisionally retained and subsequently positioned.  After
the end of positioning, the magnetic head chip  



-8- chip after the end of the second step, and a fourth step of coating an
adhesive to an area between the base member and the magnetic head chip. The
pressure exerted by the magnetic head chip retention unit on the magnetic
head chip is preferably variable, and the magnetic head chip holding unit
preferably is made up of a pair of supporting members clamping the magnetic
head chip in-between. The magnetic head chip shifting unit preferably
shifts the magnetic head chip and the magnetic head chip holding unit by
linear movement along three axes perpendicular to one another and by
rotation about a selected one of the three axes. Since the magnetic head
chip is thrust against the base member by the magnetic head chip retention
unit, the magnetic head chip and the base member are satisfactorily bonded
to each 



other to prevent azimuth defects.  Since the magnetic head chip shifting
unit is provided for shifting the magnetic head chip and the magnetic head
chip holding unit responsive to the output of the magnetic head chip
position detecting unit, the magnetic head unit can be positioned without
requiring operational skill. Also the magnetic head chip can be
provisionally retained or secured by the variable pressure exerted by the
magnetic head retention unit on the magnetic head chip. Thus, by retaining
the magnetic head chip with a weaker pressure for positioning, the magnetic
head chip can be provisionally retained and subsequently positioned. After
the end of positioning, the magnetic head chip    -9- can be secured by
retaining the magnetic head chip under a higher pressure for prohibiting
the thus positioned magnetic head chip 



from being moved. In addition, since the magnetic head chip holding unit is
made up of two supporting members clamping members clamping the magnetic
head chip therebetween, the magnetic head chip can be supported in
stability. It is possible with the present invention to achieve positioning
adjustment during magnetic head chip bonding without requiring operational
skill. The pressure of retaining the magnetic head chip on the base member
by the magnetic head chip retention unit or the pressure of supporting the
magnetic head chip by the magnetic head chip holding unit can be varied
freely, so that there is no risk of the magnetic head chip being moved
arbitrarily.  Specifically, when the magnetic head chip supporting members
are opened apart for releasing the magnetic head chip, there is a risk that
the magnetic head chip so far clamped strongly and released suddenly
undergoes an arbitrary movement. This can be avoided with the 



present invention because it is possible to release the magnetic head chip
gradually to prevent its arbitrary movement. Alternatively, by retaining
the magnetic head chip unit by the magnetic head chip retention unit by
provisional retention and complete retention, the magnetic head chip can be
positively supported and secured after the end of positioning, so that
there    - 10 - is no risk of the magnetic head chip being moved
arbitrarily after the end of positioning. The present invention thus
permits facilitated and positive bonding of the magnetic head chip, so that
the magnetic head chip can be bonded in a shorter time and track height
defects or azimuth defects may be prohibited to improve production yield.
The result is improved productivity and reduction in the 



production cost of the magnetic head. BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1 is a perspective view showing the manner how two magnetic head chips
are being bonded to a base member. Fig.2 is a perspective view showing the
manner how two magnetic head chips have been bonded to a base member. Fig.3
is a top plan view showing a base member and a magnetic head chip for
illustrating the positioning adjustment required when bonding the magnetic
head chip on the base member. Fig.4 is an enlarged plan view showing
essential portions of the base member and the magnetic head chip from the
surface thereon on which slides a magnetic recording medium and also
showing the positioning adjustment required when bonding the magnetic head
chip to the base member. Fig.5 is an enlarged schematic perspective view
showing how the magnetic head chip is positioned by a conventional magnetic
head chip bonding device. 



Fig.6 is a side view showing an example of a magnetic head    chip and a
base member bonded together by the method showing in Fig.5. Fig.7 is an
enlarged schematic perspective view showing another example of positioning
of the magnetic head chip by the conventional magnetic head chip bonding
device. Fig.8 is an enlarged schematic perspective view showing an example
of manual positioning of the magnetic head chip in a conventional practice.
Fig.9 is a schematic view showing an illustrative construction of a
magnetic head chip bonding device according to the present invention.
Fig.10 is a schematic perspective view showing essential portions of a
typical construction of a magnetic head chip 



retention unit and a magnetic head chip holding unit of the magnetic head
chip bonding  device according to the present invention. Fig. 11 is a side
view showing a typical construction of a magnetic head chip retention unit
of the magnetic head chip device according to the present invention. Fig.
12 is a side view showing a typical construction of a magnetic head chip
holding unit of the magnetic head chip device according to the present
invention. Fig. 13 is a perspective view showing a typical construction of
a magnetic head chip position detection unit of the magnetic head chip
bonding device according to the present invention.    - 12 - Fig. 14 is a
side view showing a typical construction of a 



magnetic head chip shifting unit of the magnetic head chip bonding device
according to the present invention. Fig. 15 illustrates the process flow
for bonding of the magnetic head chip by the magnetic head chip bonding
device according to the present invention. Fig. 16 illustrates the process
flow, consecutive to Fig.15, for bonding the magnetic head chip by the
magnetic head chip bonding device according to the present invention.
Fig.17 illustrates the process flow, consecutive to Fig.16, for bonding the
magnetic head chip by the magnetic head chip bonding device according to
the present invention. Fig.18 illustrates the process flow, consecutive to
Fig. 17, for bonding the magnetic head chip by the magnetic head chip
bonding device according to the present invention. DETAILED DESCRIPTION OF
THE INVENTION Referring to the drawings, a preferred embodiment of the
present invention will be explained in detail.   Although the 



following description is made with reference to a magnetic head chip
bonding device adapted for bonding two magnetic head chips on a base
member, this is not limitative and the magnetic head chip bonding device
may also be configured to bond three or more magnetic head chips. The
magnetic head chip bonding device of the present embodiment includes a
furnishing unit for furnishing a base    - 13 - member and magnetic head
chips and a bonding unit 5 for bonding the base member and the magnetic
head chips supplied by the furnishing unit. Referring to Fig.9, the
furnishing unit includes a base member furnishing section 1 for
sequentially furnishing plural base members B, a base member supporting
section 2 for supporting 



the base members B at the time of bonding of the magnetic head chips, a
magnetic head chip furnishing section 3 for furnishing first magnetic head
chips T and another magnetic head chip furnishing section 4 for furnishing
second magnetic head chips T. The base member furnishing section 1 has a
base member housing magazine 11 for housing the base members B, a base
member furnishing stocker 12 in which the base member housing magazine 11
for housing the base members B prior to bonding   of the magnetic head
chips thereon is stocked, and a finished article stocker 13 to which the
base member housing magazine 11 housing the base members B having the
magnetic head chips bonded thereto is transferred. A base member
transporting unit 14 transfers the base members B prior to bonding of the
magnetic head chips thereto from the base member furnishing stocker 12. to
a base member entrance/exiting unit as later explained, with the base
member housing magazines as transfer units, while transferring 



the base members B after bonding the magnetic head chips thereto from the
base member entrance/exiting unit to the finished    - 14 - article stocker
13 with the base member housing magazines as transfer units. A magazine
entrance-exiting unit 15 takes out the base members B prior to bonding of
the magnetic head chips one-by-one from the base member housing magazine 11
transported thereto by the magazine transporting unit 14 and transports the
base members to a base member supporting unit as later explained, while
housing the base members B having the magnetic head chips bonded thereto
and transported from the base member supporting unit one-by-one in the base
member housing magazine 11. A base member transporting unit 16 transfers
the base members prior to bonding of the magnetic head chips thereto, as
taken out by the 



base member entrance/exiting unit 15, by vacuum suction to the base member
supporting section 2, while transferring the base members B having the
magnetic head chips bonded thereto from the base  member  supporting
section  2  to  the  base  member entrance/exiting unit 15. The base
members B prior to bonding of the magnetic head chips thereto are adjusted
by the base member entrance/exiting unit 15 so that the magnetic head chip
bonding surfaces thereof are directed upwards before being fed to the base
member supporting section 2. The base member supporting section 2 has a
rotary table unit for setting the base members B transported by the base
member transporting unit 16 thereon and a base member securement unit for
securing the base members B arranged on the rotary table unit.    



- 15 - The base member securement unit has three pins 22a arranged on the
rear surface and- one lateral surface of the base member B, an actuator 22b
movable in a direction indicated by arrow P1 for thrusting the base member
B against these pins 22a, an upper base member surface supporting member
22c arranged over the upper surface of the rear end of the base member and
a lower base member surface supporting member 22d arranged on the lower
base member surface. The lower base member surface supporting member 22d
has a vertically movable actuator, not shown. For securing the base member
B by the base securement unit, the base member B is thrust against the pins
22a by the actuator 22b for positioning the base member B and the lower
base member surface supporting member 22d is hoisted along with the base
member B by the actuator for clamping and securing the base member B
between the lower base member surface supporting member 22d and the upper
base member surface supporting member 22c. 



The rotary table unit is constituted by a rotary table 21 on which there is
arranged the above-described base member securement unit.   The base member
B prior to bonding of the magnetic head chip, transferred by the base
transporting unit 16 to the base member supporting section 2, is secured to
the base member securement unit on the table 21 and subsequently shifted by
rotation of the table 21 to a predetermined position on the bonding unit,
that is a site of bonding of the magnetic head chip A, where the magnetic
head chip T is bonded on the base member.    - 16 - The base member B,
having the magnetic head chip T bonded thereto by the bonding unit, is
again moved, by rotation of the table 21, to a site facing the base member
transporting unit 16. The base member B is then transported by the base
member transporting unit 



16 out of the base member supporting section 2. For improving productivity,
two securement units may be provided on the table 21 so that the magnetic
head chip T will be bonded to the base member in one of these base member
securement units and the base members B will be furnished and discharged by
the base member transporting unit 16 in the other of the base member
securement units. The first magnetic head chip furnishing section 3
includes a magnetic head chip housing tray 31 for housing the magnetic head
chip units T and a magnetic head chip furnishing stocker 32 in which the
magnetic head chip housing tray 31 having the magnetic head chips T housed
therein is set. The magnetic head chip transporting device feeds the
magnetic head chips T one-by- one under vacuum suction from the magnetic
head chip furnishing stocker 32 to a transient positioning unit 34.  The
transient positioning unit 34 positions the magnetic head chip T
transferred by a magnetic head chip transporting unit 33. A 



magnetic head chip transporting unit 35 shifts the magnetic head chips T on
the transient positioning unit 34 to a pre-set position of the bonding unit
5 as later explained. The purpose of shifting the magnetic head chip T by
the magnetic head chip    - 17 - shifting unit 35 to the pre-set position
of the bonding unit 5 after transient positioning by the transient
positioning unit is to assure positive support of the magnetic head chip T
by a magnetic head chip holding unit as later explained. Similarly to the
first magnetic head chip furnishing section 3, the second magnetic head
chip furnishing section 4 has a magnetic head chip housing tray 41, a
magnetic head chip supplying stocker 42, a magnetic head chip transporting
unit 43, a transient positioning unit 44 and a magnetic head chip shifting 



unit 45, and handles the furnishing of the magnetic head chips T. The
bonding unit 5 is arranged in the vicinity of the magnetic head chip
bonding site A as shown in Fig.9. The bonding unit includes a magnetic head
chip retention section 51 for thrusting the magnetic head chip T against
the base member B, as shown in Figs. 10 and 11, a magnetic head chip
holding section 52 for holding the magnetic head chip as shown in Figs.10
and 12, and a  magnetic head chip position detection section 53 for
detecting and displaying the position of the magnetic head chip T as shown
in Fig.13. A magnetic head chip shifting section 54 is responsive to an
output of the magnetic head chip position detection section 53 to shift the
magnetic head chip T and the magnetic head chip holding section 52 as shown
in Fig.6.   An adhesive supplying section 55 is arranged in the vicinity of
the magnetic head chip bonding site A for supplying the adhesive to  



- 18 - the magnetic head chip bonding site, as shown in Fig.9. The magnetic
head chip retention section 51 has a magnetic head chip retention member
51a for retaining the magnetic head chip T, a magnetic head chip retention
member driving unit for vertically shifting the magnetic head chip
retention member, a pressure control section 51c for changing the pressure
applied by the magnetic head chip retention member 51a on the magnetic head
chip T and a magnetic head chip retention section supporting base 51d, as
shown in Fig.11.  Two of the magnetic head chip retention sections 51 are
arranged in the vicinity of the magnetic head chip bonding site A in
registration with two magnetic head chips T to be bonded to the base
member, as shown in Fig.10. The magnetic head chip retention member 51a is
arranged on 



the magnetic head chip retention section supporting base 51d so that its
distal end 51e is positioned on the magnetic head chip T while its proximal
end 51f is pivotally mounted as shown. The distal end 51e is bent in an
L-shape towards the magnetic head chip T and is reduced in diameter for
retaining the magnetic head chip T. The magnetic head chip retention member
driving unit is comprised of a disk 51g performing an offset rotation and
is mounted so that the lateral side of the disk 51g is in contact with a
lower portion 51h of the magnetic head chip retention member 51a.   As the
disk 51g performs offset rotation,  the    - 19 - magnetic head chip
retention member 51a is moved vertically. That is, when the magnetic head
chip retention member 51a is 



separated away from the magnetic head chip T, the disk 51g is rotated so
that, for raising the magnetic head retention member 51a, the disk 51g is
rotated for increasing the distance between the center of rotation of the
disk 51g and the contact point between the disk 51g and the lower portion
51h of the magnetic head chip retention member 51a. When the magnetic head
chip T is to be retained by the magnetic head chip retention member 51a,
the disk 51g is rotated so that, for lowering the magnetic head retention
member 51a, the disk 51g is rotated for decreasing the distance between the
center of rotation of the disk 51g and the contact point between the disk
51g and the lower portion 51h of the magnetic head chip retention member
51a. The pressure control section 51c is comprised of an elastic member
51i, such as a spring, mounted above and below the magnetic head chip
retention member 51a, and controls the pressure exerted by the magnetic
head chip retention member 51a on the magnetic head chip T by extension and
contraction of the 



elastic member 51i. If the elastic member 51i is not provided, the pressure
of the magnetic head chip retention member 51a on the magnetic head chip T
is by the weight of the magnetic head chip retention member 51a. If the
pressure is to be increased or decreased, it suffices to pull the elastic
member 51i downwards or to lower the  force of pulling the elastic member
- 20 - 51i downwards.   If the pressure is to be lowered further,  it
suffices to pull the elastic member 51i upwards. The magnetic head chip
retention section 52 includes two magnetic head chip supporting members
52a, 52b for clamping the magnetic head chip T in-between, a magnetic head
chip supporting member driving unit for opening and closing the magnetic
head chip supporting members 52a, 52b, and a magnetic head chip 



holding unit supporting base 52d for supporting these components, as shown
in Fig.12. The two magnetic head chip supporting members 52a, 52b are bent
in a L-shape at the distal ends thereof towards the magnetic head chip T,
and are tapered for supporting the magnetic head chip T in-between.  The
magnetic head chip supporting members 52a, 52b are arranged   so that the
distal ends thereof are abutted against each other. The distal ends of the
magnetic head chip supporting members 52a, 52b, thus abutted against each
other, are opened or closed for respectively releasing or supporting the
magnetic head chip T. Of the two magnetic head chip supporting members 52a,
52b, the first magnetic head chip supporting member 52a is secured to the
magnetic head chip holding section supporting base 52d. The second magnetic
head chip supporting member 52b, having the magnetic head chip supporting
member driving unit, is arranged so that its distal end faces the first
magnetic head chip 



supporting member 52a, and includes a bearing 52e at its rear end    - 21 -
and a mounting portion 52f at its mid portion for mounting to the magnetic
head chip holding section supporting base 52d. The second magnetic head
chip supporting member 52b is rotatably mounted at the mounting portion 52f
on the magnetic head chip holding section support base 52d. The magnetic
head chip supporting member driving unit is arranged on the magnetic head
chip holding section supporting base 52d and includes a cam 52h rotated by
an actuator 52g and an elastic member 52j, such as a spring, the tensile
state of which can be changed by another actuator 52i.  The cam 52h is kept
in contact with the bearing 52e of the second magnetic head chip supporting
member 52b.   By rotation of the cam 52h, the 



second magnetic head chip supporting member 52b is rotated about the
mounting portion 52f as the center of rotation for opening and closing the
distal ends of the two magnetic head chip supporting members 52a, 52b. The
elastic member 52j is mounted for pulling the second magnetic head chip
supporting member 52b for closing the distal ends of the two magnetic head
chip supporting members 52a, 52b to each other. Thus, by changing the
tensile state of the elastic member 52j, the two magnetic head chip
supporting members 52a, 52b can be closed with a varying strength to each
other. The magnetic head chip position detection section 53 includes
monitors 53a, 53b for displaying microscopically enlarged data of the base
member B and the magnetic head chip T    - 22 - 



when positioning the base member B and the magnetic head chip T, as shown
in Fig.13. The monitors 53a, 53b display the surfaces of the base member
and the magnetic head chip T on which slides the recording medium and the
upper surfaces of the base member B and the magnetic head chip T,
respectively. A magnetic head chip shifting section 54 is configured to
effect minute positioning movement of the magnetic head chips T. Thus the
magnetic head chip shifting section 54 includes an X- axis stage 54a, a
Y-axis stage 54b and a Z-axis stage 54c for shifting the magnetic head chip
holding section 52 along the X- axis, along the Y-axis stage 54a and along
the Z-axis, respectively, and a [err]-axis stage 54d for rotating the
holding section 52 along the 8-axis, as shown in Fig.14. The rotation along
the e-axis is adapted to occur about the distal end of the magnetic head
chip T as the center of rotation for diminishing the shifting of the
holding section along the X- and y-axes brought about by the rotation along
the [err]-axis. 



For achieving fine positioning of the magnetic head chip T, there are
provided, in the vicinity of the monitors 53a, 53b of the magnetic head
chip position detection section 53, three handles 54e, 54f and 54g in
association with the X-axis stage 54a, Y-axis stage 54b and the [err]-axis
stage 54d, respectively, for effecting fine movement or rotation of the
respective stages, as shown in Fig.13. That is, by rotating the handle 54e
associated with the X-axis stage 54a, pulse signals are transmitted to the
- 23 - X-axis stage 54a for achieving fine movement of the X-axis stage 54a
depending on the amount and the direction of rotation of the handle 54e.
There is provided no handle in association with the Z-axis stage 54c
because fine adjustment of the magnetic head chip T along the Z-axis is
achieved by the magnetic head chip 



retention unit 51 retaining the magnetic head chip. The adhesive furnishing
section 55 furnishes the adhesive to a contact point between the magnetic
head chip T and the base member B after positioning the magnetic head chip
T, and is arranged in the vicinity of the magnetic head chip bonding site
A, as shown in Fig.9. The adhesive is furnished to the contact point
between the magnetic head and the base member B and mainly to the vicinity
of the rear end of the magnetic head chip T. The process of bonding the
magnetic head chip to the base member using the above-described magnetic
head chip bonding device is now explained by referring to the process flow
shown in Figs.15 to 18. First, the base members B are furnished, as shown
in Fig.15 (base member furnishing step 100).   During the base member
furnishing step, the base member housing magazine is taken out from the
base member furnishing stocker and transported to the base member
entrance/exiting unit by the magazine transporting 



unit (magazine transporting step 101). The base members B are taken out
one-by-one by the base member entrance/exiting unit out of the base member
housing magazine (base member take-out step    - 24 - 102). The base
members are inverted in their positions so that the magnetic head chip
bonding surfaces thereof are directed upwards (base member inverting step
103). The base members are then transported by the base member transporting
unit to the base member securement unit on the rotary table unit (base
member transporting step 104).  Each base member B is secured by the base
member securement unit at pre-set positions (base member securement step
105). The table of the rotary table unit is then rotated for moving the
base member to the magnetic head chip bonding site (table rotating step
106). After completion of the 



table rotating step 106, the magnetic head chip retention member is
uplifted in order to prohibit the magnetic head chip retention member from
being contacted with the magnetic head chip or the magnetic head chip
supporting member during the chip transporting step as later explained
(chip retention member uplifting step 107). By a parallel operation to the
base member furnishing process, the first magnetic head chip is furnished,
as shown in Fig.15 (first magnetic chip furnishing step 200).  During the
first chip furnishing step 200, magnetic head chips are taken out of the
magnetic head chip housing tray of the magnetic head chip furnishing
stocker and transported by the magnetic head chip transporting section to a
temporary positioning section (chip transporting step 201).   The magnetic
head chip position is adjusted on the magnetic head chip supporting base of
the   



- 25 - temporary positioning section (temporary magnetic head chip
positioning step 202). The temporarily positioned magnetic head chips are
routed, along with the magnetic head chip supporting base of the temporary
positioning section, to a magnetic head chip supporting  section (chip
transporting step  203).   The magnetic head chips are supported by the
magnetic head chip supporting members of the magnetic head chip holding
unit (strong-pressure  chip  supporting  step  204).    For  reliably
supporting the magnetic head chips,  the magnetic head chip supporting
members are closed under a strong pressure by the magnetic head chip
supporting member driving unit. Each magnetic head chip, supported by the
magnetic head chip holding unit, is shifted to the magnetic head chip
bonding site on the base member (chip shifting step 205). Then, as shown in
Fig.16, the first magnetic head chip is 



bonded to the base member (first magnetic head chip bonding step 300).
During the first chip bonding step 300, the magnetic head chip shifted
during the above-described chip shifting step 205 is provisionally set on
the base member (transient chip setting step 301).  For provisionally
retaining the magnetic head chip on the base member, the magnetic head chip
retention member of the magnetic head chip retention section is lowered and
a weak pressure is applied to the magnetic head chip for pressing the
magnetic head chip against the base member (provisional chip    - 26 -
retaining step 302). If the magnetic head chip is provisionally retained
and supported on the base member by the magnetic head chip retention
section, the supporting pressure applied against 



the magnetic head chip by the magnetic head chip supporting member is
released (weak-pressure chip supporting step 303). As the operator views
the monitors of the magnetic head chip position detection section, he or
she operates on the handles associated  with  the Y-stage,  X-stage  and
the  [err]-stage  for actuating the respective stages for positioning the
magnetic head chips (chip positioning step 304). After the end of
positioning, the pressure applied against the magnetic head chip by the
magnetic head chip retention unit is increased for prohibiting further
movement of the magnetic head chip (chip retention step 305). The magnetic
head chip supporting members of the magnetic head chip supporting section
are opened apart for releasing the magnetic head chip (chip supporting
member opening step 306) for shifting the magnetic head chip supporting
members upwards (chip supporting member uplifting step 307). The magnetic
head chip position is confirmed by the monitor of the magnetic head chip
position detection section (position confirming step 308). If 



the positioning is found to be insufficient, the magnetic head chip is
again supported by the magnetic head chip supporting unit for
re-positioning the magnetic head chip. If sufficient positioning is
achieved, the instantaneous adhesive is supplied to a contact point between
the magnetic head    - 27 - chip and the base member by the adhesive supply
unit (adhesive coating step 309). The adhesive coating state is checked by
the monitor of the magnetic head chip position detection section (adhesive
checking step 310).   If the adhesive is supplied insufficiently such that
the magnetic head chip is not positively bonded to the base member, the
adhesive is again applied. If it has been confirmed that the magnetic head
chip has been positively bonded to the base member, the magnetic head chip 



retention member is uplifted for prohibiting the magnetic head chip
retention member from being contacted with the magnetic head chip and the
magnetic head chip supporting member during the subsequent step of bonding
the second magnetic head chip (chip retention member uplifting step 311).
The above steps complete the bonding of the first magnetic head chip. In
parallel with the bonding of the first magnetic head chip to the base
member, the second magnetic head chip is furnished in the same way as the
first magnetic head chip, as shown in Fig.16  (second chip furnishing step
400).   The second chip furnishing step 400 is initiated after the end of
the first magnetic head chip, that is after the end of the position
confirming step 308, so that the second magnetic head chip is furnished
onto the base member after the end of bonding of the first magnetic head
chip, that is after the end of the chip retention member uplifting step
311. The second magnetic head chip is bonded to the base member 



- 28 - in the same way as the first magnetic head chip (second chip bonding
step 500).  It is noted that, at the stage of completion of the second
magnetic head chip bonding step, the magnetic head chip retention member
retaining the second magnetic head chip is kept in the state of retaining
the magnetic head chip, that is, the chip retention member uplifting step
is not performed. On completion of bonding of the two magnetic head chips,
the base member, to which the two magnetic head chips have now been bonded,
is discharged, as shown in Fig.18 (base member discharging step 600).
During the base member discharging step 600, the magnetic head chip
retention member retaining the first magnetic head chip is lowered for
retaining the first magnetic head chip (chip member retention member
lowering step 601). With 



the magnetic head chips retained by the two magnetic head chip retention
members, the table of the rotary table unit is rotated for shifting the
base member towards the base member entrance/exiting unit (table rotating
step 602). The retention of the magnetic head chips by the magnetic head
chip retention members and the support of the base member by the base
member supporting section are released (base member opening step 603). The
base member is routed by the base member transporting unit towards the base
member entrance/exiting unit (base member transporting step 604). After the
base member is inverted in its position by the base member entrance/exiting
unit to a direction suited to housing (base member inverting step 605), the
base    - 29 - member is housed within the base member housing magazine
(base 



member housing step 606). The above process completes the bonding of the
magnetic head chips to the base member.  After completion of bonding of the
magnetic head chips to the totality of the base members housed within the
base member housing magazine, the magazine is transported from the base
member entrance/exiting unit to a completed article stocker into which the
base members and the base member housing magazine are housed (magazine
housing step 607). Meanwhile, the magnetic head chip bonding device of the
present embodiment is a semi-automatic device which performs the chip
positioning step by a manual operation with the aid of the handle of the
magnetic head chip shifting section and which automatically performs the
remaining operation.   However,  the present invention is not limited
thereto and may comprise a full- automatic type device in which the chip
positioning step is carried out automatically based upon the information
from the 



magnetic head chip position detecting section. In addition, the magnetic
head chip supporting unit of the present embodiment may be configured to
clamp the upper and lower surfaces of the magnetic head chip unit instead
of clamping both lateral sides of the magnetic head chip. Although the
magnetic head chip position detecting unit of the present embodiment makes
use of a microscope with an objective lens fitted thereto for    - 30-
observing the magnetic  head  chip,  a two-beam  interference objective
lens may also be employed.    -31- 



What is claimed is: 1.    A magnetic head chip bonding device for bonding a
magnetic head chip to a base member comprising a magnetic head chip
retention unit for applying pressure to the magnetic head chip for applying
the magnetic head chip against the base member, a magnetic head chip
holding unit for holding the magnetic head chip, a magnetic chip head
detection unit for detecting the position of the magnetic head chip, and a
magnetic head chip shifting unit for shifting the magnetic head chip
holding unit, and consequently shifting the magnetic head chip responsive
to an output of the magnetic head chip position detection unit. 2.    The
magnetic head chip bonding device as claimed in claim 1, wherein the force
of pressure of the magnetic head chip retention unit onto magnetic head
chip is variable. 3.    The magnetic head chip bonding device as claimed in
claim 1, wherein the magnetic head chip holding unit comprises a pair of
supporting members for clamping the magnetic head chip in-between. 4.
The magnetic head chip bonding device as claimed in claim 1, wherein the
movement of the magnetic head chip and the magnetic head chip holding unit
by the magnetic head chip 



shifting unit is movement along three axes perpendicular to one another and
rotation about a selected one of said three axes as the center of rotation.
5.    A method for bonding a magnetic head chip to a base member comprising
a first step of applying a pressure against the magnetic head chip for
pressing the magnetic head chip against the base member, said pressure
being sufficiently weak to facilitate repositioning of the magnetic head
chip with respect to the base member. a second step of supporting and
shifting the magnetic head chip for positioning, and a third step of
retaining said magnetic head chip against the base member after the end of
said second step, and a fourth step of applying an adhesive to an area
around the magnetic head chip to bond the magnetic head chip to the base
member. 6.    The method of bonding a magnetic head chip to a base member
as claimed in claim 5, wherein said second step has a step of shifting the
magnetic head chip along two mutually perpendicular axes and a step of
rotating the magnetic head chip about a third axis perpendicular to said
two axes.   



-32- 7.    The method for bonding a magnetic head chip to a base member as
claimed in claim 5, wherein said third step has a step of setting a
height-wise position of said magnetic head chip.    


