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1 Head Positioning Device 

BACKGROUND OF THE INVENTION 

Field of the Invention 

5 The present invention relates to a head 

positioning device which is applied to, for example, 

a servo track writer for writing a servo information 

onto a magnetic disk as a recording medium. 

Related Background Art 

10 With the advance of a larger memory capability 

and a compact design in computer, there is a growing 

demand for high density in a magnetic disk employed 

as a recording medium in computer. The magnetic 

disks needs servo information written thereon in 

15 advance. An area having servo information written 

is called a servo track in a magnetic disk. A 

manufacturing apparatus for writing the servo track 

is also required to be high accuracy, with the 

advance of high density in magnetic disk. 

20 Fig. 1 illustrates a conventional apparatus 

for such servo track writer. This apparatus comprises 

a high-precision frequency-stabilized laser light 

source la, a reflection mirror 2, a beam splitter 3, 

a head arm 4 of a magnetic disk, corner cubes Sa, Sb, 

25 a magnetic head 6, a: magnetic disk 7, a photoreceiver 

8, a control circuit 9, a drive motor 10 for driving 

the head arm 4 and a casing 11 for housing the 
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1 magnetic disk. 

The laser light source la, the beam splitter 

3, the corner cubes Sa, Sb and the photoreceiver 8 

constitute a laser interferometer. The writing 

s position (position along a radial direction of the 

magnetic disk 7) of the magnetic head 6 is controlled 

so that the photoreceiver 8 detect a displacement of 

the corner cube Sb mounted on the head a::cm 4 and 

the control circuit 9 control the head a::cm driving 

10 motor 10 until the angle of rotation of the motor 10 

agrees with a predete::cmined angle. The magnetic 

disk 7 is rotated on its own center by drive motor 

(not shown), and a plurality of concentric servo 

tracks are formed by the magnetic head 6. 

15 

SUMMARY OF THE INVENTION 

It is a first object of the present invention 

to provide a novel head positioning device capable of 

furnishing a user with better operability (for example, 

20 a high accuracy for detection, or making an apparatus 

compact) in a product, than that of the conventional 

example. 

It is a second object of the present invention 

to provide a head positioning device capable of 

25 performing a head positioning with accuracy, even if 

the device is applied to an apparatus in which an 

arm is rotated in order to relatively move 
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l substantially in a radial direction of recording 

medium, as in said conventional example. 

It is a third object of the present invention 

to provide a head positioning device capable of being 

5 arranged so as to detect a position of head without 

enlarging the size of the device in an apparatus in · 

which recording or the like is accomplished on the 

surf ace of a recording medium by relatively moving 

the head in the radial direction of the disk-like 

10 recording medium as in said conventional example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. l illustrates a conventional head 

positioning device: 

15 Fig. 2 illustrates an embodiment wherein a 

reflection portion is provided on a head to perform a 

control so as not to change a relative position: . . ::. __ 

relationship between the head and an autocollimator 

functioning as a non-contact sensor: 

20 Fig. 3 illustrates a relationship between a 

track pitch P of servo tracks and an angle of rotation 

e: 
Fig. 4 illustrates an embodiment wherein an 

index comprising a reflection portion and a non-

25 reflection portion is provided on a head to perform a 

control so as not to change a relative position rela-

tionship between the head and a non-contact sensor: 

..-~--~~--~~~--
1'HI S SHEE!' HAS BEEN 

REPLACED 



1 

This Sheet H1.1s Bee~. Replaced 

- 4 - 11111111 lllltl 1\11 \11 llll 

Fig. 5 illustrates the non-contact sensor 

and its peripheral of the embodiment in Fig. 4: 

Fig. 6 illustrates a change in the incident 

light quantity on a photoreceiver due to positional 

5 displacement between the non-contact sensor and an 

index in the embodiment of Fig. 4: 

Fig. 7 shows a modified embodiment of the 

non-contact sensor of Fig. 4: 

Fig. 8 illustrates an embodiment wherein 

10 a diffraction grating is provided on a head to 

perform a control so as not to change a relative 

position relationship between the head and a non-

contact sensor: and 

Fig. 9 illustrates the non-contact sensor 

15 and its peripheral of the embodiment of Fig. 8. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 2 illustrates a first embodiment of a 

device including an autocollimator, according to the 

20 present invention. Shown in the figure are a fixed 

disk unit 31, an rocking arm 32, a read and write 

magnetic head 33 and a drive mechanism 34 for the 

rocking arm 32. The fixed disk unit 31 is mounted 

on a rotating table 22. An autocollimator 23 is 

25 so arranged as to detect rotational position of a 

mirror 24 mounted on the rocking arm 32. Since 

a principle of autocollimator is well known, its 
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1 detailed description is omitted. A reference numeral 

25 denotes a detection unit of the autocollimator 23. 

In response to an output signal from the detection 

unit 25 of the autocollimator 23, a controller II 27 

5 controls the rocking arm drive mechanism 34 in the 

fixed disk unit 31 to drive the rocking arm 32. 

A reference numeral 26 denotes a controller I for 

positioning the rotating table 22. A main controller 

28 controls the entire servo track writer. This 

10 servo track writer further includes an unshown 

mechanism required for writing servo tracks. A pivot 

35 of the rocking arm 32 substantially accords with 

the center of rotation of the rotating table 22. 

Description will be made of procedure for 

15 writing servo tracks in this embodiment. 

Servo tracks of fixed magnetic disk are 

usually written on a magnetic disk surface with equal 

interval, for example 10 µm, to record servo 

information required for head positioning. In this 

20 embodiment, the fixed disk unit in which servo 

tracks are to be written is mounted on the rotating 

table 2, the rotating table 2 is rotated by an 

encoder or a stepping motor so that the head may be 

positioned so that track pitch is constant interval, 

25 and a plurality of concentric servo tracks are written 

at every positioning position. 

An angular interval 0 for positioning the 
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1 rotating table is set to be e = P/L, where the 

distance between the pivot 35 of the rocking arm 32 

and the head 33 is L and the track pitch is P as 

illustrated in Fig. 3. 

5 In this embodiment, the angle of rotation of 

the rocking arm 32 is detected by the autocollimator 

23, and the rocking arm drive mechanism 34 in the 

fixed disk unit 31 is controlled to drive the rocking 

arm 32 so that the output from the autocollimator 22 

10 is kept constant, i.e., so that the relative position 

relationship between the head 33 including the 

mirror 24 and the autocollimator 23 functioning· as a 

non-contact sensor is not changed. With the above 

arrangement, the head 33 moves in the radial direction 

15 of the magnetic disk surface with the rotation of 

20 

the rotating table 22. The rotating table 22 is 

positioned at an angular interval e = P/L, thus 

performing the positioning of the head 33 in the radial 

direction of the magnetic disk. 

According to the operation described above, 

while the rocking arm 32 is positioned at the servo 

track pitch, the servo tracks are written on the 

disk. 

In the above embodiment, the fixed disk unit 

25 is mounted on the rotating table and the auto-

collimator is mounted on the fixed table. Alternative-

ly, it may also be contemplated that the fixed disk 
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1 unit is mounted on the fixed table and the 

autocollimator is mounted on the rotating table so 

that an angle of rotation of the rocking arm may be 

detected by the autocollimator. In this case, the 

5 center of rotation of the rotating table is set to 

accord substantially with the pivot of the rocking 

arm of the fixed disk unit. The rocking arm drive 

mechanism is also driven and controlled so that the 

output from the autocollimator is kept constant, in 

10 the same manner as already described. 

The rotating table 22 may be controlled by 

a angle detector such as a high-resolution rotary 

encoder or a resolver, or by a stepping motor. 

In the embodiment illustrated in Fig. 2, 

15 the mirror 24 for the autocollimator is mounted on 

the rocking arm 32. In the majority of fixed disk 

units, a voice coil is employed to drive a rocking 

arm, thus the mirror may be mounted on the drive 

portion of the voice coil. 

20 The advantages of the above embodiment are 

described below. The device, illustrated in Fig. l, 

for example, has a problem that the relative position 

relationship between the corner cube 5 mounted on 

the arm 4 and the laser interferometer is changed with 

25 rotation of arm 4, and light is not incident 

effectively on the corner cube 5 with the movement of 

the head arm, thereby making it impossible for the 
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1 head to carry out positioning. 

In this embodiment, the arm 32 is rotatively 

controlled so that the inclination of mirror 24, 

which would otherwise vary with the rotation of the 

5 rotating table 22, may be kept constant. 

In this case, the center of rotation of the 

rotating table 22 accords with the pivot of the 

rocking arm 32. Accordingly, even if the rotating 

table 22 is rotated, the position relationship 

10 between the autocollimator 23 and the mirror 24 is 

substantially unchanged, wherever the arm 32 is 

positioned at any position along the radius of the 

disk, so that light of the autocollimator is 

effectively used for measurement. The center of 

15 rotation of the rotating table 22 may not accord 

strictly with the pivot of the rocking arm 32. For 

example, in the case that a sensor (not detecting 

an angle) capable of measuring a distance to the 

mirror 24 instead of the autocollimator is employed, 

20 accurate positioning is impossible, because if 

there is any offset between the center of rotation of 

the rotating table and the pivot and when the rotating 

table is rotated with controlling the interval 

between sensor and mirror to be kept constant, a 

25 displacement of the entire arm due to the offset is 

mixed with the interval value detected by sensor as 

error component. Since the mirror angle detection 

. . ,. -
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l method is employed in this embodiment, the displace-

ment of the entire arm due to the offset is not 

detected, thus making accurate positioning possible 
.. 

regardless of some degree of the offset. 

5 Next, in embodiments illustrated in Fig. 4, 

to Fig. 9, optical origin position detection means is 

used, wherein an index plate having an interface 

between a reflection portion and a non-reflection 

portion is attached to a head arm, a condensed light 

10 beam is irradiated onto the index plate, a change in 

spatial distribution of the light reflected therefrom 

is detected by two photoreceivers arranged spatially 

each other to pick up a variation in the differential 

output between the two photoreceivers to generate a 

15 signal responsive to a relative positional displace-

ment between a magnetic head and a non-contact sensor. 

The head arm is controlled on the basis of the 

signal in such a manner that the relative positional 

displacement is returned to the original that is, 

20 the relative position relationship of the head arm 

with respect to the non-contact sensor is kept 

unchanged. 

Fig. 4 shows an example in which a magnetic 

disk unit is mounted on a rotating table. Shown in 

25 the figure are a magnetic disk unit 100, a magnetic 

disk 102, a magnetic disk drive actuator 102 

(for example, a motor), a recording head 103 for the. 
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1 magnetic disk 102, a write head arm 104 for the 

magnetic disk 102, an actuator 105 for driving the 

arm, an arm driving actuator controller 106, a 

rotating table 200, a rotating table driving 

s actuator 201, a rotating table position detection 

device 202 (for example, a rotary encoder), a center 

of rotation 203 of the rotating table 200, a 

rotating table driving actuator controller 204, a 

magnetic disk recording head detection device or 

10 arm position detection device 300, a rotating table 

control signal 400 for positioning instructions, a 

detect~d positional displacement signal 500 for the 

write head or the head arm, and a servo track write 

signal 700. Both the rotating table 200 and the arm 

15 104 have commonly an axis of rotation 107. 

Servo information is written in the following 

procedure. 

(1) The rotating table 200 is set at a particular 

position by an instruction 400 from CPU (the control 

20 system made of the combination of the actuator 201, 

the position detection device 202, and the actuator 

controller 204 is working in this step). 

(2) When the rotating table 200 begins rotating, 

the relative position is offset between the magnetic 

25 disk recording head 103 (or the arm 104) and the 

magnetic disk recording head detection device 300, and 

the displacement signal 500 is sent to the CPU (the 
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1 position detection device 300 is fixed). 

(3) An instruction 600 from the CPU causes the 

actuator 105 to move until the displacement signal 
.. 

from the position detection device 300 returns to 

5 its original value. 

10 

(4} Upon completing step (3). a servo track 

signal 700 is transferred to the recording head 103 

to be written on the magnetic disk. 

(5) Steps (1) through (4) are then repeated. 

Fig. 5 illustrates the function of the 

position detection device 300 of the magnetic disk 

recording head 103 or of the arm 104. Shown in the 

figure are a light source (of parallel light flux). 

a wavefront splitting prism 302, a cylindrical lens 

15 303, stepwise rectangular patterns 305a, 305b, 

photoreceivers 308a, 308b, an amplifier and 

processing board 350 and a positional displacement 

signal 500. In Fig. 5, both the wavefront splitting 

prism 302 and the cylindrical lens 303 are illustrated 

20 in only their half portion extending along y axis. 

The substantially parallel light flux 

emitted from the light source 301 is split into two 

fluxes (along x axis in Fig. 5) by the wavefront 

splitting prism 302. Each flux is condensed by the 

25 cylindrical lens 303 in a form of linear beam 

(narrowed with respect toy axis), and the both 

beams are irradiated onto the rectangular reflection 
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1 pattern and the non-reflection pattern. Both beams 

reflected by the reflection pattern are transmitted 

through the cylindrical lens 303 while their beam 

widths gradually returning to their original widths, 

5 and then are incident on the wavefront splitting 

prism 302 on its peripheral portions to be refracted, 

so that both beams travel in parallel with the 

incoming light fluxes emitted from the light source. 

Both beams then are incident on each of the photo-

10 receivers 308a, 308b. 

In the above optical system, when the index 

305 moves, each area of reflection portion in region 

onto which the light beam is being irradiated is 

changed relatively as shown in Fig. 6. The differential 

15 output (analog) signal between the photoreceivers 

308a, 308b represents a relative positional dis-

placement between the index and the beams (i.e., the 

position detection device 300), and its resolution 

is determined by the beam width of the linear beam. 

20 The cylindrical lens 303 serves as resolution 

enhancing purposes. The direction of the displacement· 

25 

of the index can be discriminated according to an 

information whether the differential signal is 

changed to positive (+) or to negative (-}. 

The differential signal is processed into 

optinal format as the positional displacement signal 

500, and then it is transmitted to the CPU. 
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1 In the embodiment in Fig. 4, the magnetic 

disk unit including the actuator 105 is mounted on 

the rotating table 200 in order to relatively move 
. --

the magnetic head position detection device 300 

5 and the magnetic disk unit. Alternatively, the 

magnetic head position detection device 300 may be 

mounted on the rotating table 200. 

In the embodiment in Fig. 5, a light beam 

is split into two beams by the wavefront splitting 

10 prism, the two beams are independently irradiated 

onto two different patterns, and are received by 

two photoreceivers, respectively. An example 

illustrated in Fig. 7 may also be contemplated. 

In Fig. 7, a substantially parallel light 

15 flux emitted from a light source 301 is condensed 

into a linear beam by a cylindrical lens 303, and 

the linear beam is directed to a single rectangular 

pattern made of a reflection portion and a non-

reflection portion. In this case, if the linear 

20 beam is irradiated so that a beam width d irradiated 

25 

on the pattern satisfies, D < d < 30, with respect to .... 
a width D of the pattern in a direction of movement, 

a change in the spatial distribution of light flux 

reflected by the rectangular pattern is detected. 

For example, if the index is located at the 

center within the beam irradiated region, the 

strongest beam is directed to an optical path in a 
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1 direction of regular reflection. Thus, the light 

beam is incident in equivalent light quantity on 

the two photoreceivers 308a, 308b symmetrically 

arranged with respect to.the optical path. This 

s balance of the input light quantity between one 

photoreceiver 308a and the other photoreceiver 308b 

will be lost at the moment the index 305 moves toward 

either side. 

In Fig. 5, the cylindrical lens 303 may be 

10 disposed above the wavefront splitting lens 302. 

Also, the cylindrical lens 303 may be omitted. 

A half mirror or the like may be substituted 

for the wavefront splitting prism, wherein a light 

beam may be amplitude-split into two beams to be 

15 irradiated on the index. 

Alternatively, an index having a single 

border between a r~f lection portion and a non-

reflection portion may be employed. In this case, 

a single linear beam is irradiated on the index, 

20 then the beam reflected therefrom is received by 

25 

a single photoreceiver, and a positional displacement 

signal of the index is generated when an output 

signal from the photoreceiver is beyond or below a 

predetermined threshold value. 

As an alternative to a particular index 

adhered, a configuration of a part in magnetic head 

or arm may be used. Also, the index may be directly 
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1 printed. 

In said embodiments and modification~ it is 

needless to say that when there is any variation, 

omission, or addition of ·some parts in the 

5 constitutional elements, or a change in their 

arrangement, it is within scope of the invention if 

it is "origin position detection devic~" on the 

basis of the same principle as described above. 

According to the embodiment described above, 

10 the detection of the head position is performed by 

the detection of the index,_ whereby the detection 

system can be disposed above the top side of magnetic 

disk where space is still available, and the 

device becomes compact. 

15 Fig. 8 illustrates another embodiment. In 

this embodiment, a grating interference type encoder 

is employed, in which a diffraction grating 805 

as an index is mounted on a head arm to generate 

a relative positional displacement signal between a 

20 head and a non-contact sensor. The head arm is· 

controlled on the basis of the signal in such a 

manner that the relative positional displacement is 

returned to the original, that is, the relative 

position relationship of the head arm with respect 

25 to the non-contact sensor is kept unchanged. In 

Fig. 8, the same· reference numerals are utilized to 

denote identical elements used in Fig. 4. A reference 

---------. 
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1 numeral 800 is a position detection device, and 805 

is a diffraction grating plate. 

Fig. 9 illustrates the function of the 
.,. 

position detection device 800 of the magnetic disk 

s recording head 103 or of the arm 104. Also, shown 

are the position detecting device housing 800, a 

monochromatic light source (a laser diode, for 

example) 801, a (polarization) beam splitter 802, 

mirrors 803a, 80~b, a catoptric element 803c, quarter-

10 wave plates (crystal optics elements) 804a, 804b and 

804c, a diffraction grating plate 805 mounted on 

the arm 104, a (non-polarization) beam splitter 806, 

polarizing plates 807a, 807b, photoreceivers 808a, 

808b, an amplifier and processing board 850 and a 

15 positional displacement signal 500. 

The operation of this device along its 

optical path is described below. 

(1) The light flux emitted from the monochromatic 

light source 801 is split by the beam splitter 802 

20 per each of polarized components. 

(2) After the transmitted light (P-polarized 

light flux) passes through the quarter-wave plate 

804a, it is incident on the diffraction grating plate 

805 through the mirror 803a. An n-th order diffraction 

25 light produced there is directed to the catoptric 

element 803c. The catoptric element 803c reflects 

the light back to the incoming optical path, and the 
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1 reflected light is again incident on the diffraction 

grating plate 805. An n-th order diffraction light 

further produced there is directed to the mirror 803a 

·-
to return to the original path, and is transmitted 

s through the quarter-wave plate 804a. Since the light 

is transmitted twice through the quarter-wave plate 

804a, the polarization plane is rotated by 90° as 

well known to be converted into $-polarized light. 

Since S-polarized components are reflected by the 

10 beam splitter 802, it is transmitted through the 

quarter-wave plate 804c to become a clockwise 

circular polarized light flux. 

(3) In the light flux from the light source 801, 

the light flux CS-polarized) reflected at the beam 

15 splitter 802 is transmitted through the quarter-

wave plate 804b, and then is incident on the 

diffraction grating plate 805 through the mirror 

803b. An m-th order diffraction light produced 

there is directed to the catoptric element 803c. 

20 The catoptric element 803c reflects the light back 

to the incoming optical path, and the reflected light 

is again incident on the diffraction grating plate 

805. The m-th order diffraction light further 

produced there is directed to the mirror 803b to 

25 return to the original path, and is transmitted 

through the quarter-wave plate 804b. In the same 

reason as in step (3), the polarization plane is 
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l rotated by 90° to be converted into P-polarized light. 

Since the P-polarized light components are transmitted 

through the beam splitter 802, it is transmitted 

through the quarter-wave ·plate 804c to become a 

5 counterclockwise circular polarized light flux. 

(4) A single linearly polarized light flux is 

formed by combining the vectors of the light fluxes 

obtained in step (2) and (3), as well known. 

(5) It is also well known that a phase of the 

10 wavefront is shifted by 2T x n when the diffraction 

grating 805 is relatively moved by a distance equal 

to the grating's one pitch, accordingly, the phase of 

the n-th order diffraction light is shifted by 4n n 

{= 2T x n x 2), and that of them-th order diffraction 

15 light is shifted by 4T m (= 2T x m x 2). 

Where n = +l, m = -1, a relative movement of 

the diffraction gr~ting by one pitch causes a phase 

difference of a~ between the diffraction lights. 

(6) The orientation of the plane of the linearly 

20 polarized light in step (4) is determined by the 

25 

phase difference between the two diffraction lights 

as below. 
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3Tr/4 

4n/4 

. . . 

- 19 -

Orientation of the 
polarization plane 

+45° 

+22.5° 

+ oo 

-22.5° 

+45° 

A phase difference of n causes the polariza-

10 tion plane to rotate by 90°. 

(7) The beam splitter 806 splits the incident 

diffraction lights into two equal light fluxes. 

When one of. the two light fluxes is observed through 

the polarizing plate 807a which allows the light 

15 having 0° polarization plane only to be transmitted, 

20 

25 

a brightness alternates periodically. That is, a 

brightness signal o.f one cycle is produced every 2n 

of phase difference between the two diffraction 

lights, and it is incident on the photoreceiver 808a. 

When the other of the two light fluxes is 

observed through the polarizing plate 807b which 

allows a light having 45° polarization plane only 

to be transmitted a brightness signal is obtained 

similarly. 

However, there is a time difference between 

the timing at which the polarization orientation of 

the plate 807b agrees with the orientation of 
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1 polarization plane of one light flux and the timing 

at which the polarization orientation of the plate 

807a agrees with the orientation of polarization of 

the other light flux. This time difference is a 

s quarter of one cycle of brightness signal. 

(8) Sinusoidal-wave-like signals of different 

timing are obtained by two photoreceivers 808a, 808b 

therefore, the direction of movement of the 

diffraction grating 805 is determined by the direction 

10 of phase difference between the two light fluxes. 

(9) The two signals described above are signal-

processed into optional format as a positional 

displacement signal 500, and it is transmitted to 

the CPU. 

15 In the embodiment in Fig. 8, the magentic 

disk unit including the actuator 105 is mounted on 

the rotating table in order to relatively move the 

magnetic head position detection device 800 and the 

magnetic disk unit. Alternatively, the magnetic 

20 head position detection device 800 may be mounted on 

the rotating table. 

The embodiment in Fig. 8 is an example of 

the grating interference type encoder which is 

formed of the combination of an arrangement of 

25 mirrors and prisms in a head position detection 

optical system, a routing method of light fluxes, 

conversions of polarization plane of light fluxes 
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1 using wave plates, a method of detecting a phase 

differnece of the wavefronts of diffraction light 

fluxes due to the positional displacement of a 
.. 

diffraction grating, and ·a periodic phase difference 

s signal generation method in combination with 

polarization technique. The embodiment may be 

partly modified, partly omitted, implemented in a 

different sequential order from the one described 

above, or may include additional steps, as long as 

10 the principle of the grating interference type 

encoder is followed. 

Disclosed is a device for detecting the 

position of an information recording or reproducing 
.. 

head relative to a recording medium. The head is 

15 rotatable around a first axis relatively with respect 

to the recording medium, and rotatable around a 

second axis in parallel with the first axis. The 

device comprises an autocollimator for measuring a 

relative position relationship of the head substan-

20 tially along the direction of the rotation around 

the second axis, a rotating table on which either 

the combination of the recording medium and the 

head or the autocollimator is mounted to activate 

the rotational movement substantially around the 

25 second axis, and a control unit. The control unit 

rotates the rotating table in response to the 

obtained position of the head with respect to the 
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recording medium. According to the measurement 

result by the autocollimator, the control unit 

accomplishes a relative position controlling in 

which a relative position relationship between the 

autocollimator and the head is kept constant. As 

a ~esult, compact and high-accuracy head positioning 

device is achieved. 
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1 WHAT IS CLAIMED IS: 

1. A device for positioning an information 

recording or reproducing head capable of rotating 

relative to a recording medium around a first axis 

s and of also relatively rotating in a direction 

intersecting the relative rotation direction around 

a second axis in parallel with the first axis. 

relative to the recording medium. of said device 

comprising: 

10 an autocollimator for measuring a relative 

position relationship of the head substantially 

along the direction of the rotation around the 

second axis; 

a rotating table on which either a combination 

15 of the recording medium and the head or the auto-

collimator is mounted to drive its rotational 

movement substanti~lly around the second axis; and 

a control unit for rotating the rotating table 

in response to a positioning position of the head 

20 with respect to the recording medium. and performing 

a relative position control so that a relative 

position relationship between the autocollimator and 

the head is kept constant on the basis of the 

measurement result by the autocollimator while 

25 rotating of the rotating table. 

2. A device according to claim 1, further 

. I. 
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1 comprising a rotation detector for detecting the 

5 

rotation of the rotating table, whereby the control 

unit rotates the rotating table on the basis of the 

detection result of the detector. 

3. A device according to claim 1, wherein the 

autocollimator measures a relative position 

relationship of the head by detecting an angular 

relationship between a light reflection portion 

10 provided on an arm of the head and the autocollimator. 

4. A device for positioning an information 

recording or reproducing head capable of rotating 

relative to a recording medium around a first axis 

15 and of also rotating in a direction intersecting the 

relative rotation direction around a second axis in 

parallel with the first axis, relative to the 

recording medium, said device comprising: 

a photoelectric detection system for measuring 

20 a relative position relationship of the head 

substantially along the direction of the rotation 

around the second axis, the photoelectric detection 

system detecting a position of a position detection 

index mounted on a member for supporting the head 

25 in a manner that the index is detected from a 

detection intersecting a plane containing the 

rotating direction around the first axis or the 
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l second axis; 

a rotating table on which either a combination 

of the storage medium and the head or the photo-

·-
electric detection system is mounted to drive it; and 

5 a control unit for rotating the rotating table 

in response to a positioning position of the head 

with respect to the recording medium, and performing 

a relative position control so that a relative 

position relationship between the photoelectric 

10 detection system and the head is kept constant on the 

basis of the measurement result by the photoelectric 

detection system while rotating of the rotating table. 

5. A device according to claim 4, wherein the 

15 photoelectric detection system comprises a plurality 

20 

25 

of photoelectric convertors, the measurement of the 

relative position relationship is performed by 

comparing outputs from the plurality of the 

photoelectric devices. 

6. A device according to claim 4, wherein the 

photoelectric detection system includes a grating 

interference type encoder, and the position detection 

index includes a diffraction grating. 

7. A device·according to claim 4, further 

comprising a rotation detector for detecting the 

THTS SHEET HAS BEEN -
REPLACED 
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1 rotation of the rotating table, whereby the control 

5 

10 

15 

20 

25 . 

unit rotates the rotating table on the basis of 

the detection result of the detector. 
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1 ABSTRACT OF THE DISCLOSURE 

Disclosed is a device for detecting the 

position of an information recording or reproducing 
.. 

head relative to a recording medium. The head is 

5 rotatable around a first axis relatively with respect 

to the recording medium, and rotatable around a 

second axis in parallel with the first axis. The 

device comprises an autocollimator for measuring a 

relative position relationship of the head substan-

10 tially along the direction of the rotation around 

the second axis, a rotating table on which either 

the combination of the recording medium and the 

head or the autocollimator is mounted to activate 

the rotational movement substantially around the 

15 second axis, and a control unit. The control unit 

rotates the rotating table in response to the 

obtained position of the head with respect to the 

recording medium. According to the measurement 

result by the autocollimator," the control unit 

20 accomplishes a relative position controlling in 

which a relative position relationship between the 

autocollimator and the head is kept constant. As 

a result, compact and high-accuracy head positioning 

device is achieved. 

25 

.::; ...... . 
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l Head Positioning Device 

BACKGROUND OF THE INVENTION 

Field of the Invention 

5 ~he p..resent invention relates to a head 

positioning device which is applied to, for example, 

a servo track writer for writing a servo information 

onto a magnetic disk as a recording medium. 

Related Background Art 

10 With the advance of a larger memory capability 

and a compact design in computer, there is a growing 

demand for high density in a magnetic disk employed 

as a recording medium in computer. The magnetic 

disks needs servo information written thereon in 

15 advance. An area having-servo information written 

is called a servo track in a magnetic disk. A 

manufacturing apparatu~ for writing the servo track 

is also required to be high accuracy, with the 

advance of high density in magnetic disk. 

20 Fig. l illustrates a conventional apparatus 

for such servo track writer. This apparatus comprises 

a high-precision frequency-stabilized laser light 

source la, a reflection mirror 2, a beam splitter 3, 

a head arm 4 of a magnetic disk, corner cubes Sa, Sb, 

25 a ma~netic head 6, a magnetic disk 7, a photoreceiver 

8, a control circuit 9, a drive motor 10 for driving 

the head arm 4.anq a casing 11 for housing the 

~-. 
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magnetic disk. 

The laser light source la, the beam splitter 

3, the corner cubes Sa, Sb and the photo~eceiver 8 

constitute a laser interferometer. The writing 

position (pos!tion along a radial direction of the 

magnetic disk 7) of the magnetic head 6 is controlled 

so that the photoreceiver 8 detect a displacement of 

the corner cube Sb mounted on the head arm 4 and 

the control circuit 9 control the head arm driving 

motor 10 until the angle of rotation of the motor 10 

agrees with a predetermined angle. The magnetic 

disk 7 is rotated on its own center by drive motor 

(not shown), and a plurality of concentric servo 

tracks are formed by the magnetic head 6. 

SUMMARY OF THE INVENTION 

It is a first object of the present invention 

to provide a novel head positioning device capable of 

furnishing a user with better operability (for example, 

20 a high accuracy for detection, or making an apparatus 

compact) in a product, than that of the conventional 

example. 

It is a second object of the present invention 

to provide a head positioning device capable of 

25 performing a head positioning with accuracy, even if 

the device is applied to an apparatus in which an 

arm is rotated in order to relatively move 
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l substantially in a radial direction of recording 

medium, as in said conventional example. 

It is a third object of the present invention 

to provide a head positioning device capable of being 

5 arranged so a& t6 detect a position of head without 

enlarging the size of the device in an apparatus in· 

which recording or the like is accomplished on the 

surface of a recording medium by relatively moving 

the head in the radial direction of the disk-like 

10 recording medium as in said convent.ional example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates a conventional head 

positioning device; 

15 Fig. 2 illustrate~ an embodiment wherein a 

reflection portion is provided on a head to perform a 

control so as not to change a relative position 

relationship between the head and an autocollimator 

functioning as a non-contact sensor; 

20 Fig. 3 illustrates a relationship between a 

track pitch P of servo tracks and an angle of rotation 

e: 

Fig. 4 illustrates an embodiment wherein an 

index comprising a reflection portion and a non-

25 reflection portion is provided on a head to perform a 

control so as not to change a relative position rela-

tionship between the head and a non-contact sensor; 
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l Fig. 5 illustrates the non-contact sensor 

and its peripheral of the embodiment in Fig. 4; 

Fig. 6 illustrates a change in the incident 

light quantity on a photoreceiver due to positional 

5 displacement b.etween the non-contact sensor and an ... 

index in the embodiment of Fig. 4; 

Fig. 7 shows a modified embodiment of the 

non-contact sensor of Fig. 4; 

Fig~ 8 illustrates an embodiment wherein 

10 a diffraction grating is provided on a head to 

perform a control so as not to change a relative 

position relationship between the head and a non-

contact sensor; and . 

Fig. 9 illustrates the non-contact sensor 

15 and its peripheral of the. embodiment of Fig. 8. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 2 illustrates a first embodiment of a 

device including an autocollimator, according to the 

20 present invention. Shown in the figure are a fixed 

disk unit 31, an rocking arm 32, a read and write 

magnetic head 33 and a drive mechanism 34 for the 

rocking arm 32. The fixed disk unit 31 is mounted 

on a rotating table 22. An autocollimator 23 is 

25 so arranged as to detect rotational position of a 

mirror 24 mounted on the rocking arm 32. Since 

a principle of autocollimator is well known, its 
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1 detailed description is omitted. A reference numeral 

25 denotes a detection unit of the autocollimator 23. 

In response to an output signal from the detection 

unit 25 of the autocollimator 23, a controller II 27 

5 controls the ~ocking arm drive mechanism 34 in the 

fixed disk unit 31 to drive the rocking arm 32. 

A reference numeral 26 denotes a controller I for 

positioning the rotating table 22. A main controller 

28 controls the entire servo track writer. This 

10 servo track writer further includes an unshown 

mechanism required for writing servo tracks. A pivot 

35 of the rocking arm 32 substantially accords with 

the center of rotation of the rotating table 22. 

Description will be made of .procedure for 

15 writing servo tracks in this embodiment. 

Servo tracks of fixed magnetic disk are 

usually written on a magnetic disk surface with equal 

interval, for example 10 µm, to record servo 

information required for head positioning. In this 

20 embodiment, the fixed disk unit in which servo 

tracks are to be written is mounted on the rotating 

table 2, the rotating table 2 is rotated by an 

encoder or a stepping motor so that the head may be 

positioned so that track pitch is constant interval, 

25 and a plurality of concentric servo tracks are written 

at every positioning position. 

An angular interval 8 for positioning the 
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1 rotating table is set to be e = P/L, where the 

distance between the pivot 35 of the rocking arm 32 

and the head 33 is L and the track pitch is P as 

illustrated in Fig. 3. 

5 In thi .. s .. embodiment, the angle of rotation of 

the rocking arm 32 is detected by the autocollimator 

23, and the rocking arm drive mechanism 34 in the 

fixed disk unit 31 is controlled to drive the rocking 

arm 32 so that the output from the autocollimator 22 

10 is kept constant, i.e., so that the relative position 

relationship between the head 33 including the 

mirror 24 and the autocollimator 23 functioning· as a 

non-contact sensor is not changed. With the above 

arrangement, the head 33 moves in the radial direction 

15 of the magnetic disk surface with the rotation of 

20 

the rotating table 22. The rotating table 22 is 

positioned at an angular interval e = P/L, thus 

performing the positioning of the head 33 in the radial 

direction of the magnetic disk. 

According to the operation described above, 

while the rocking arm 32 is positioned at the servo 

track pitch, the servo tracks are written on the 

disk. 

In the above embodiment, the fixed disk unit 

25 is mounted on the rotating table and the auto­

collimator is mounted on the fixed table. Alternative­

ly, it may also be contemplated that the fixed disk 
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unit is mounted on the fixed table and the 

autocollimator is mounted on the rotating table so 

that an angle of rotation of the rocking arm may be 

detected by the autocollimator. In this case, the 

5 center of rota.t"ibn of the rotating table is set to 

accord substantially with the pivot of the rocking 

arm of the fixed disk unit. The rocking arm drive 

mechanism is also driven and controlled so that the 

output from the autocollimator is kept constant, in 

10 the same manner as already described. 

The rotating table 22 may be controlled by 

a angle detector such as a high-resolution rotary 

encoder or a resolver, or by a stepping motor. 

In the embodiment illustrated in Fig. 2, 

15 the mirror 24 for the autocollimator is mounted on 

the rocking arm 32. In the majority of fixed disk 

units, a voice coil is employed to drive a rocking 

arm, thus the mirror may be mounted on the drive 

portion of the voice coil. 

20 The advantages of the above embodiment are 

described below. The device, illustrated in Fig. l, 

for example, has a problem that the relative position 

relationship between the corner cube 5 mounted on 

the arm 4 and the laser interferometer is changed with 

25 rotation of arm 4, and light is not incident 

effectively on the corner cube 5 with the movement of 

the head arm, thereby making it impossible for the 
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head to carry out positioning. 

In this embodiment, the arm 32 is rotatively 

con trolled so that the inclination of mirror 24., 

which would otherwise vary with the rotation of the 

rotating tab.he'""'22, may be kept constant. 

In this case, the center of rotation of the 
.. · 

rotating table 22 accords with the pivot of the 

rocking arm 32. Accordingly, even if the rotating 

table 22 is rotated, the position relationship 

between the autocollimator 23 and the mirror 24 is 

substantially unchanged, wherever the arm.32 is 

positioned at any position along the radius of the 

disk, so that light of the autocollimator is 

effectively used for measurement. The center of 

rotation of the rotating-table 22 may not accord 

strictly with the pivot of the rocking arm 32. For 

example, in the case that a sensor (not detecting 

an angle) capable of measuring a distance to the 

mirror 24 instead of the autocollimator is employed, 

accurate positioning is impossible, because if 

there is any offset between the center of rotation of 

the rotating table and the pivot and when the rotating 

table is rot~ted ~i~h controlling the interval 

between sensor and mirror to be kept constant, a 

25 dis placemen~ cf the entire arm due to the off set is 

mixed ~ith the inte=v·al value detected by sensor as 

error ~n~n~- S~nce the mirror angle detection 



]. 

10 

- 9 -

method is employed in this embodiment, the displace­

ment of the entire arm due to the offset is not 

detected, thus making accurate positioning possible 

regardless of some degree of the offset. 

Next, ~n.embodiments illustrated in Fig. 4, 

to Fig. 9, optical origin position detection means is 

used, wherein an index plate having an interface 

between a reflection portion and a non-reflection 

portion is attached to a head arm, a condensed light 

beam is irradiated onto the index plate, a change in 

spatial distribution of the light reflected therefrom 

is·detected by two photoreceivers arranged spatially 

each other to pick up a variation in the differential 

output between the two photoreceivers to generate a 

.15" signal responsive to a relative positional displace-

ment between a magnetic head and a non-contact sensor. 

The head arm is controlled on the basis of the 

signal in such a manner that the relative positional 

displacement is returned to the original that is, 

20: the relative position relationship of the head arm 

with respect to the non-contact sensor is kept 

unchanged. 

Fig. 4 shows an example in which a magnetic 

disk unit is mounted on a rotating table. Shown in 

25. the figure are a magnetic disk unit 100, a magnet.Le 

disk 102, a magnetic disk drive actuator 102 

(for example, a motor) , a recording head 103 for the 
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~gnetic disk 102, a write head arm 104 for the 

magnetic disk 102, an actuator 105 for driving the 

arm, an arm driving actuator controller 106, a 

rotating table 200, a r~tating table driving 

actuator 201~.a-rotating table position detection 

device 202 {for example, a rotary encoder), a center 

of rotation 203 of the rotating table 200, a 

rotating table driving actuator controller 204, a 

magnetic disk recording head detection device or 

10 arm position detection device 300, a rotating table 

control signal 400 for positioning instructions, a 

detect~d positional displacement signal 500 for the 

write head or the head arm, and a servo track write 

signal 700. Both the rotating table 200 and the arm 

15 104 have commonly an axi~ of rotation 107. 

Servo information is written in the following 

procedure. 

(l) The rotating table 200 is set at a particular 

position by an instruction 400 from CPU (the control 

20 system made of the combination of the actuator 201, 

the position detection device 202, and the actuator 
.. 

controller 204 is working in this step"). 

(2) When the rotating table 200 begins rotating, 

the relative position is offset between the magnetic 

25 disk recording head 103 (or the arm 104) and the 

magnetic disk recording head detection device 300, and 

the displacement signal 500 is sent to the CPU (the 
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sition detection device 300 is fixed). Po , 

------. ....._ __ ..., . ..., . ..,. __ u.., 

(3) An instruction 600 from the CPU causes the 

actuator 105 to move until the displacement signal 

from the position detection device 300 returns to 

s its original va1~e. 

(4) Upon completing step (3), a servo track 

signal 700 is transferred to the recording head 103 

to be written on the magnetic disk. 

(5) Steps (1) through (4) are then repeated. 

10 Fig. 5 illustrates the function of the 

pos~tion detection device 300 of the magnetic disk 

recording head 103 or of the ann 104. Shown in the 

figure are a light source (of parallel light flux), 

a wavefront splitting prism 302, a cylindrical lens 

15 303, stepwise rectangular-patterns 305a, 30Sb, 

photoreceivers 308a, 308b, an amplifier and 

processing board 350 and a positional displacement 

signal 500. In Fig. 5, both the wavefront splitting 

prism 302 and the cylindrical lens 303 are illustrated 

20 in only their half portion extending along y axis. 

The substantially parallel light flux 

emitted from tre light source 301 is split into two 

fluxes (along x axis in Fig. 5) by the wavefront 

splitting prism 302. Each flux is condensed by the 

25 cylindrical lens 303 in a form of linear beam 

(narrowed with respect toy axis), and the both 

beams are irradiated onto the rectangular reflection 



l. 

5 

10 

- 12 -

pattern and the non-reflection pattern. 

reflected by the reflection pattern are 

Both beams 

transmitted 

through the cylindrical lens 303 while their beam 

~idths gradually ~eturning to their original widths, 

and then are i~~ident on the wavefront splitting 

prism 302 on its peripheral portions to be refracted, 

so that both beams travel in parallel with the 

incoming light fluxes emitted from the light source. 

Both beams then are incident on each of the photo­

receivers 308a, 308b. 

In the above optical system, when the index 

305 moves, each area of reflection portion in region 

onto which the light beam is being irradiated is 

changed relatively as shown in Fig. 6. The differential 

15 output (analog) signal between the photoreceivers 

308a, 308b represents a relative positional dis-

placement between the index and the beams (i.e., the 

position detection device 300) t and its resolution 

is determined by the beam width of the linear beam. 

20 The cylindrical lens 303 serves as resolution 

enhancing purposes. The direction of the displacement 

of the index can be discriminated according to an 

information whether the differential signal is 

changed to positive (+)or to negative (-). 

25 The differential signal is processed into 

optinal format as the positional displacement signal 

500, and then it is transmitted to the CPU. 
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l In the embodiment in Fig. 4, the magnetic 

disk unit including the actuator 105 is mounted on 

the rotating table 200 in order to relatively move 

the magnetic head position detection device 300 

5 and the magnet.:j.c disk unit. Alternatively, the 

magnetic head position detection device 300 may be 

mounted on the rotating table 200. 

In the embodiment in Fig. 5, a light beam 

is split into two beams by the wavefront splitting 

10 prism, the two beams are independently irradiated 

onto two different patterns, and are received by 

two photoreceivers, respectfvely. An example 

illustrated in Fig. 7 may also be contemplated. 

In Fig. 7, a substantially parallel light 

15 flux emitted from a ligh~ source 301 is condensed 

into a linear beam by a cylindrical lens 303, and 

the linear beam is directed to a single rectangular 

pattern made of a reflection portion and a non-

reflection portion. In this case, if the linear 

20 beam is irradiated so that a beam width d irradiated 

on the pattern satisfies, D < d < 30, with respect to 

a width D of the pattern in a direction of movement, 

a change in the spatial distribution of light flux 

reflected by the rectangular pattern is detected. 

25 For example, if the index is located at the 

center within the beam irradiated region, the 

strongest beam is directed to an optical path in a 

_I 
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. f regular reflection. Thus, the light 
· ··· tion o 
d~-· .. ..... 

J..
·ncident in equivalent light quantity on 

belSID.is 

Photoreceivers 308a, 308b symmetrically 
die. twO 

·. ged with respect to.the optical path. This 
arr an 

bal.ance of the .. "input light quantity between one 

photoreceiver 308a and the other pho.toreceiver 308b 

wil.l be lost at the moment the index 305 moves toward 

either side. 

In Fig. 5, the cylindrical lens 303 may be 

10 disposed above the wavefront splitting lens 302. 

Also, the cylindrical lens 303 may be omitted. 

A half mirror or the like may be substituted 

for the wavefront splitting prism, wherein a light 

beam may be amplitude-split into two beams to be 

15 irradiated on the index. 

Alternatively, an index having a single 

border between a reflection portion and a non-

reflection portion may be employed. In this case, 

a single linear beam is irradiated on the index, 

20 then the beam reflected therefrom is received by 

a single photoreceiver, and a positional displacement 

signal of the index is generated when an output 

signal from the photoreceiver is beyond or below a 

predetermined threshold value. 

25 As an alternative to a particular index 

adhered, a configuration of a part in magnetic head 

or arm may be used. Also, the index may be directly 
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printed· 

In said embodiments and modification, it is 

needless to say that when there is any variation, 

omission, or addition of ·some parts in the 

constitutionai-elements, or a change in their 

arrangement, it is within scope of the invention if 

it is "origin position detection devic.e" on the 

basis of the same principle as described above. 

According to the embodiment described above, 

lO the detection of the head position is performed by 

the detection of the index, whereby the detection 

system can be disposed above the top side of magnetic 

disk where space is still available, and the 

device becomes compact. 

15 Fig. 8 illustrates another embodiment. In 

this embodiment, a grating interference type encoder 

is employed, in which a diffraction grating 805 

as an index is mounted on a head arm to generate 

a relative positional displacement signal between a 

20 head and a non-contact sensor. The head arm is 

controlled on the basis of the signal in such a 

manner that the relative positional displacement is 

returned to the original, that is, the relative 

position relationship of the head arm with respect 

25 to the non-contact sensor is kept unchanged. In 

Fig. 8, the same'reference numerals are utilized to 

denote identical elements used in Fig. 4. A reference 
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numeral 800 is a position detection device, and 805 

is a diffraction grating plate. 

Fig. 9 illustrates the function of the 
... 

position detection devic~ 800 of the magnetic disk 

recording head .. ·lel3 or of the arm 104. Also, shown 

are the position detecting device housing 800, a 

monochromatic light source (a laser diode, for 

example) 801, a (polarization) beam splitter 802, 

mirrors 803a, 803b, a catoptric element 803c,_quarter-

10 wave plates (crystal optics elements) 804a, 804b and 

804c, a diffraction grating plate 805 mounted on 

the arm 104, a (non-polarization) beam splitter 806, 

polarizing plates 807a, 807b, photoreceivers 808a, 

808b, an amplifier and processing board 850 and a 

15 positional displacement signal 500. 

The operation of this device along its 

optical path is described below. 

(1) The light flux emitted from the monochromatic 

light source 801 is split by the beam splitter 802 

20 per each of polarized components. 

(2) After the transmitted light (P-polarized 

light flux) passes through the quarter-wave plate 

804a, it is incident on the diffraction grating plate 

805 through the mirror 803a. An n-th order diffraction 

25 light produced there is directed to the catoptric 

element 803c. The catoptric element 803c reflects 

the light back to the incoming optical path, and the 
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reflected light is again incident on the diffraction 

grating plate 805. An n-th order diffraction light 

further produced there is directed to the mirror 803a 

to return to the original path, and is transmitted 

through the qu,arter-wave plate 804a. Since the light 

is transmitted twice through the quarter-wave plate 

ao4a, the polarization plane is rotated by 90° as 

well known to be converted into $-polarized light. 

since S-polarized components are reflected by the 

beam splitter 802, it is transmitted through the 

quarter-wave plate 804c to become a clockwise 

circular polarized light flux. 

(3) In the light flux from the light source 801, 

the light flux CS-polarized) reflected at the beam 

lS splitter 802 is transmitt-ed through the quarter-

wave plate 804b, and then is incident on the 

diffraction grating plate 805 through the mirror 

803b. An m-th order diffraction light produced 

there is directed to the catoptric element 803c. 

20 The catoptric element 803c reflects the light back 

to the incoming optical path, and the reflected light 

is again incident on the diffraction grating plate 

805. Them-th order diffraction light further 

produced there is directed to the mirror 803b to 

25 return to the original path, and is transmitted 

through the quarter-wave plate 804b. In the same 

reason as in step (3), the polarization plane is 
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1 rotated by 90° to be converted into P-polarized light. 

Since the P-polarized light components are transmitted 

through the beam splitter 802, it is transmitted 

through the quarter-wave "plate 804c to become a 

s counterclockwi~e.circular polarized light flux. 

(4) A single linearly polarized light flux is 

formed by combining the vectors of the light fluxes 

obtained in step (2) and (3}, as well known. 

(5) It is also well known that a phase of the 

10 wavefront is shifted by 2n x n when the diffraction 

grating 805 is relatively moved by a distance equal 

to the grating's one pitch, accordingly, the phase of 

the n-th order diffraction light is shifted by 4n n 

(= 2n x n x 2), and that of them-th order diffraction 

15 light is shifted by 4n m (= 2n x m x 2). 

Where n = +l, m = -1, a relative movement of 

the diffraction gr~ting by one pitch causes a phase 

difference of Sn between the diffraction lights. 

(6) The orientation of the plane of the linearly 

20 polarized light in step (4) is determined by the 

phase difference between the two diffraction lights 

as below. 

25 
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l Orientation of the 
Phase difference polarization plane 

0 +45° 

TT/4 +22.5° 

5 2n/4 + oo 

3n/4 -22.5° 

4 TT /4 +45 ° 

A phase difference of TT.causes the polariza-

10 tion plane to rotate by 90°. 

(7) The beam splitter 806 splits the incident 

diffraction lights into two equal light fluxes. 

When one of. the two light fluxes is observed through 

the polarizing plate 807a which allows the light 

15 having 0° polarization pl.ane only to be transmitted, 

20 

25 

a brightness alternates periodically. That is, a 

brightness signal of one cycle is produced every 2n 

of phase difference between the two diffraction 

lights, and it is incident on the photoreceiver 808a. 

When the other of the two light fluxes is 

observed through the polarizing plate 807b which 

allows a light having 45° polarization plane only 

to be transmitted a brightness signal is obtained 

similarly. 

However, there is a time difference between 

the timing at which the polarization orientation of 

the plate 807b agrees with the orientation of 
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l polarization plane of one light flux and the timing 

at which the polarization orientation of the plate 

807a agrees with the orientation of polarization of 

the other light flux. Tnis time difference is a 

5 quarter of ona ~ycle of brightness signal. 

(8) Sinusoidal-wave-like signals o~.different 

timing are obtained by two photoreceivers 808a, 808b 

therefore, the direction of movement of the 

diffraction grating 805 is determined by the direction 

10 of phase difference between the two light fluxes. 

15 

(9) The two signals described above are signal­

processed into optional format as a positional 

displacement signal 500, and it is transmitted to 

the CPU. 

In the embodiment in Fig. 8, the magentic 

disk unit including the actuator 105 is mounted on 

the rotating table in order to relatively move the 

magnetic head position detection device 800 and the 

magnetic disk unit. Alternatively, the magnetic 

20 head position detection device 800 may be mounted on 

the rotating table. 

The embodiment in Fig. 8 is an example of 

the grating interference type encoder which is 

formed of the combination of an arrangement of 

25 mirrors and prisms in a head position detection 

optical system, a routing method of light fluxes, 

conversions of polarization plane of .light fluxes 
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using wave plates, a method of detecting a phase 

diff ernece of the wavefronts of diffraction light 

fluxes due to the positional displacement of a 

diffraction grating, and ·a periodic phase difference 

signal generation method in combination with 
~ 

polarization technique. The embodiment may be 

partly modified, partly omitted, implemented in a 

different sequential order from the one described 

above, or may include additional steps, as long as 

10 the principle of the grating interference type 

encoder is followed. 

Disclosed is a device for detecting the 

position of an information recording or reproducing 

head relative to a recording medium. The head is 

15 rotatable around a first -axis relatively with respect 

to the recording medium, and rotatable around a 

second axis in parallel with the first axis. The 

device comprises an autocollimator for measuring a 

relative position relationship of the head substan-

20 tially along the direction of the rotation around 

the second axis, a rotating table on which either 

the combination of the recording medium and the 

head or the autocollimator is mounted to activate 

the rotational movement substantially around the 

25 second axis, and a control unit. The control unit 

rotates the rotating table in response to the 

obtained position of the head with respect to the 
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recording medium. According to the measurement 

result by the autocollimator,· the control unit 

accomplishes a relative position controlling in 

which a relative pagition relationship between the · 

autocollimator and the head is kept constant. As 

a ~esult, compact and high-accuracy head positioning 

device is achieved. 
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1 WHAT IS CLAIMED IS: 

1. A device for positioning an information 

recording or reproducing head capable of rotating 

relative to a recording medium around a first axis 

5 and of also relatively rotating in a direction 

intersecting the relative rotation direction around 

a second axis in parallel with the first axis, 

relative to the recording medium, of said device 

comprising: 

10 an autocollimator for measuring a relative 

position relationship of the head substantially 

along the direction of the rotation around the 

second axis; 

a rotating table on which either a combination 

15 of the recording medium aad the head or the auto-

collimator is mounted to drive its rotational 

movement substanti?lly around the second axis; and 

a control unit f'or rotating the rotating table 

in response to a positioning position of the head 

20 with respect to the recording medium, and performing 

a relative position control so that a relative 

position relationship between the autocollimator and 

the head is kept constant on the basis of the 

measurement result by the autocollimator while 

25 rotating of the rotating table. 

2. A device according to claim 1, further 
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l comprising a rotation detector for detecting the 

rotation of the rotating table, whereby the control 

unit rotates the rotating table on the basis of the 

detection result of the detector. 

5 

3. A device according to claim l, wherein the 

autocollimator measures a relative position 

relationship of the head by detecting an angular 

relationship between a light reflection portion 

10 provided on an arm of the head and the autocollimator. 

4. A device for positioning an information 

recording or reproducing head capable of rotating 

relative to a recording medium around a first axis 

15 and of also rotating in a direction intersecting the 

relative rotation direction around a second axis in 

parallel with the first axis, relative to the 

recording medium, said device comprising: 

a photoelectric detection system for measuring 

20 a relative position relationship of the head 

substantially along the direction of the rotation 

around the second axis, the photoelectric detection 

system detecting a position of a position detection 

index mounted on a member for supporting the head 

25 in a· manner that the index is detected from a 

detection intersect~ng a plane containing the 

rotating direction around the first axis or the ----THis SHE 
REF 
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1 second axis; 

a rotating table on which either a combination 

of the storage medium and the head or the photo-
.. 

electric detection system is mounted to drive it; and 

5 a contro.l; . .unit for rotating the rotating table 

in response to a positioning position of the head 

with respect to the recording medium, and performing 

a relative position control so that a relative 

position relationship between the photoelectric 

10 detection system and the head is kept constant on the 

basis of the measurement result by the photoelectric 

detection system while rotating of the rotating table. 

5. A device according to. claim 4,. wherein the 

15 photoelectric detection s..ystem comprises a plurality 

20 

25 

of photoelectric converters, the measurement of the 

relative position relationship is performed by 

comparing outputs from the p~~rality of the 

photoelectric devices. 

6. A device according to claim 4, wherein the 

.photoelectric detection system include~ a grating 

interference type encoder, and the position detection 

index includes a diffraction grating. 

7. A device·according to claim 4, further 

comprising a rotation detector for detecting the 
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l rotation of the rotating table, whereby the control 

unit rotates the rotating table on the basis of 

the detection result of the detector. 

5 

10 

15 

20 

25 
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HEAD POSITIONING DEVICE 

1 ABSTRACT OF THE DISCLOSURE 

Disclosed is a device for detecting the 

position of an information recording or reproducing 
.. 

head relative .to a recording medium. The head is 

5 rotatable around a first axis relatively with respect ...• 
to the recording medium, and rotatable around a 

second axis in parallel with the first axis. The 

device comprises an autocollimator for measuring a 

relative position relationship of the head substan-

10 tially along the direction of the rotation around 

the second axis, a rotating table on which either 

the combination of the record~ng medium and the 

head or the autocollimator is mounted to activate 

the rotational movement substantially around the 

15 second axis, and a control unit. The control unit 

rotates the rotating table in response to the 

obtained position of the head with respect to the 

recording medium. According to the measurement 

result by the autocollimator; the control unit 

20 accomplishes a relative position controlling in 

which a relative position relationship between the 

autocollimator and the head is kept constant. As 

a result, compact and high-accuracy head positioning 

device is achieved. 

25 

FIGURE 8 
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FIG. 3 
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Claim• 

~- A recording or reproducing head positioning device for positioning an information recording or reproducing head 
(33) mounted on a rocking arm (32) rotatable around a first axis for positioning said head radially aver a recording 
medium, comprising 

a rotating table (22) rotatable around a second axis, being parallel with the first axis, on which either a com· 
bination of said recording medium and said head or an autocollimator (23) for measuring a relative position 
relationship of said head substantially along the direction of the rotation around the second axis is mounted; and 
a control unit (26, 27, 28) for rotating said rotating table in response to a relative position of said head with 
respect to said recording medium, and performing a relative position control so. that a relative position rela· 
tionship between said autocollimator and said head is kept constant on the basis of the measurement result 
of said autocollimator while rotating of said rotating table. 

R. A device according to claim 1, further comprising a rotation detector for detecting the rotation of said rotating table, 
whereby said control unit rotates said rotating table on the basis of the detection result of said detector. 

3. A device according to claim 1, wherein said autocollimator measures a relative position relationship of said head 
by detecting an angular relationship between a light reflection portion (24) provided on said rocking arm of said 
head and said autocollimator. 

i4- A recording or reproducing head positioning device for positioning an Information recording or reproducing head 
(103) mounted on a head arm (104) rotatable around a first axis for positioning said head radially aver a storage 
medium (102) comprising 

a rotating table (200) rotatable around a second axis in parallel with the ffrst axis on which either a combination 
of said storage medium and said head or a photoelectric detection system (300) for measuring a relative 
position relationship of said head substantially atcng the direction of the rotation around the second axis by 
detecting a position of a position detection index (305) mounted on.said head arm in a manner that said index 
is detected from a detection intersecting a plane containing the· rotating direction around the first axis or the 

· second axis is mounted; and 
a control unit (CPU) for rotating said rotatfng fable in response to a relative position of said head with respect 
to said storage medium, and performing a relative position control so that a relative position relationship be­
tween ~id photoelectric detection system and said head is kept constant on the basis of the measurement 
result by said photoelectric detection system while rotating of said rotating table. 

1&. A device according to claim 4, wherein said phctoele_ctric detection system comprises a plurality of photoelectric 
detectors (808), the measurement of the relative position relationship is performed by comparing outputs from said · 
plurality of the photoelectric detectors. 

I. A device according to claim 4, wherein said photoelectric detectfon system includes a grating interference type 
encoder, and said position detection indeX includes a diffraction grating (805). 

7. A device according to claim 4, further comprising a rotation detector (202) for detecting the rotation of said rotating 
table, whereby said control unit rotates said rotating table on the basis of the detection result of said detectOr. 



q C( C-~-- - ~··· 

- 24 -

HEAD POSITIONING DEVICE REPLf\-Ct.N\EN1 S\-\EE1 

ABSTRACT OF THE DISCLOSURE 

Disclosed is a device for detecting the 

position of an information recording or reproducing 
.. 

head relative to a recording medium. The head is 

rotatable around a first axis relatively with respect ..... • 
to the recording medium, and rotatable around a 

second axis in parallel with the first axis. The 

device comprises an autocollimator for measuring a 

relative position relationship of the head substan-

tially along the direction of the rotation around 

the second axis, a rotating table on which either 

the combination of the record~ng medium and the 

head or the autocollimator is mounted to activate 

the rotational movement substantially around the 

second axis, and a control unit. The control unit 

rotates the rotating table in response to the 

obtained position of the head with respect to the 

recording medium. According to the measurement 

result by the autocollimator,· the control unit 

accomplishes a relative position controlling in 

which a relative position relationship between the 

autocollimator and the head is kept constant. As 

a result, compact and high-accuracy head positioning 

device is achieved. 
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