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METHOD AND APPARATUS FOR POSITIONING TRANSDUCERS 

The present invention pertains to the field of disk drives 

which are also called direct access storage ·devices 

{DASD). 

.··· .. ·.· .. ··. ··. 

More particularly, this invention pertains to a method and 

apparatus for positioning a read element or a write ele­

ment over •.data track for a disk drive. 

One of the key.components of some electrical devices .. is a 

place to store and read data. For example, compact disk 

players read ·data, such as music, from a plastic disk. 

Another example is a VCR which reads data from a tape. 

Computer syst,ems c;tl~o store and read large am'?unts of 

data. Typica}ly computer systems employ a number of stor­

age means to store data.. One of the places where a com­

puter can store data is in a disk drive which is also 

called a direct access storage device. 

Although this invention is not limited ~u a direct access 

storage device one will be described by way of example. A 

disk drive or direct access storage device includes sever­

al disks which iook similar to records used ···ori ·a record 

player · or compact disks which are used in a CD player. 

The dislt:s are stacked . on a spindle, much like several 

records awaiting to be played. In a disk drive, however, 

the disks are mounted to the spindle and spaced apart so 

that the ·separate disks do not touch each other. 

The surface of each disk is uniform in appearance. Howev­

er, in actuality, each of the surfaces is divided into 

portions where data is stored. There are a number of 
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tracks S..i tuated in concentric circles like rings on a 

tree. Each track in a disk drive is further subdivided 

into a number of sectors which is essentially just one _.,._. 
section of the circumferential track. ;· 

Storage of data on a magnetic disk entails magnetizing 

portions of the disk in a pattern which represents ·the 

data. To store data drt' a '"disk the disk is magnetized. In 

order to magnetize the magnetic layer, a small ceramic 

block which contains a magnetic transducer known as a 

write element is>··passed over the ·surface of the disk. 

More specifically, the write element is flown at a height 

of approximately six millionths of qn inch from the sur­

f ace of the disk and is flown over the track as the write 

element is energized-to various states causing the track 

below to be magnetized to.represent the data to be stored. 

To retrieve data stored on a magnetic disk, a read element .·· 

is· flown over the 1 disk. The magnetized portions of the 

disk provide a signal from the· read element. By looking 

at output from the read element, the data can be recon­

structed and then used by the computer system. 

Like a record, both sides of a disk are 9enerally used to 

store data or other information necessary for the opera­

tion of the disk drive.. Since . the disks are held in a 

stack and are spaced apart from one another, both the top 

and the bottom surface of each disk in the stack of disks 

has its own read element and write·element. ·This would be 

comparable to having a stereo that could play both sides 

of a record at once. Each side would have a stylus which 

played the particular side of the record. 

Disk drives also have something that compares to the tone 

arm of a stereo record player. There are two types of 

disk drives, rotary and linear. Rotary disk drives have a 
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tone arm-that rotates much like a record player. The tone 

arm of a rotary disk drive, termed an actuator arm, hol.ds 

all the transducers or. read/write elements, one head for· 
.• :.?J,.· 

each surface of each disk supported in a structure .that 

looks like a comb. Sometimes the structure is called an E 

block. Like a tone arm, the actuator arms rotate so that 

the read element and write element attached to the actua­

tor arm '·'can be moved to locations ·over 'various tracks on· 

the disk. In this way, the write element can be used to 

magnetize the surface of the disk in a pattern represent­

ing the data at one of several track 19cations. The read 

element is used to detect the magnetized pattern on one of 

the tracks of a disk. For example, the needed data may be 

stored on two different tracks_ on one particular disk, so · ... 

to read the magnetic representations of data, the actuator 

arm is rotated from one track to another track. 

It should be .noted that this invention is not limited ·to ... 

use in disk drives using magnetic media but is useful in 

any device having rotating media which uses a pair of 

transducers which pass over th~ rotating media. In this 

particular application, magnetic media is described as an 

example only. This invention· would be useful in· other 
~· .. ·. 

storage devices which have different :tE:ad elements and 

write elements. 

The problem this invention addresses is most easily ex­

plained by showing the case of a rotary actuator as shown 

in Figs ... 3 and 4. of the. drawings .. Fig. 3 provides the 

background necessary to understand Fig. 4. Figs. 3 shows 

a portion of the disk drive referred to ~s the slider 26 

which holds a read element 40 and a write element 42. The 

slider 26 is attached to an actuator arm depicted by line 

48 in Fig. 4. As can be seen from Figs. 3 and 4, the read 

element 40 and the write element 42 are aligned either 

parallel to o~ along the longitudinal ·axis 44 of the slid-
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er. However, due to manufacturing misalignment toleranc-

es the read element 40 and write element ·· 42 may not ~e 

precisely aligned. Basically, the problem is that. when· 

either the read element or the write e~ement is positi9~~d 
over a particular track the other element is offtrack from 

track SO .. The amount that one of the elements is offtrack 

varies as a function of the radius of the track in the 

case of a radial actuator being followed.- This problem is 

known as track misregistration and can and will affect 

data integrity. Track misregistration must be corrected 

to allow track pitch or width to g~t smaller, .. and .. thus 

allow for increased track density without errors. Another 

problem is that repositioning between the write function 

and the read function on the track takes time and affects 

the data throughput rate of the disk drive. 

In t~e case of a linear actuator which uses a slider as is 

shown in Fig. 3 which has the read element 40 aligned with 

the Mrite element 42, the heads can still be misaligned 

due to manufacturing error. In addition,- linear actuators 

may also have a carriage which may be difficult to mount 

perfectly so the read element 40 and the write element 42 

remain on a tangent to the tracks of a disk 34 .· As a .,. -

result, ·there is a possibility that tht::! read element 40 

can be tracking over a desired track in a disk drive while 

the write element 42 does not track over the same desired 

track. Again, this is track misregi~tration. It is im-

portant to minimize track misregistration to assure that 

the data . is being read· from o.:t,:' written to the desired 

track. It is also important since a well known goal in 

designing disk drive devices is to increase capacity. 

This translates into smaller track pitch or smaller track 

width. Thus, any problems with track misregistration must 

be overcome to allow increased capacity of disk drives. 

In addition, since the data throughput is affected there 

is a need for a method and apparatus that minimizes the 
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5 
disl:ance-a.n acl:ua'tor must: move to reposition the r.ead or 

write element when switching from a write or read oper,a­

tion to the other operation on the same track. Sine~ the· 

amount of repositioning distance will _vary as a func~ion 
of the radius of the tracks on a disk drive and as a func­

tion of m~nufacturing tolerances, there is a need for a 

solution that minimizes the repositioning distance for all 

of the tracks in the disk drive. -- ,_. - , .. _ 

Disclosed __ is a method and apparatus which -allows for cor­

rection of track misregistration and which minimizes the 

repositioning distance needed to switch from a read opera­

ti_qn to~ a write operation in a disk drive or other infor­

mation storage and retrieval device WQich uses a separate 

read element and write element. 

The actual offset of the read.element with res~ect to the 

wr_i te element is measured which includes the manufacturing 

tolerances. The position offtrack t.hat either the read 

element or write element is when the read and write ele­

ment are aligned along the longitudinal axis of the slider 

can be· mathematically described as a function of the cyl­

inder position of the track. This distaace is calculated 

using values measured ·and stored at the time the disk 

drive is manufactured and then summed with the read/write 

centerline ·offset so that the actual repositioning dis-' 

tance is then determined and the slider can then be repo­

sitioned~ . 

In addition, the read element is intentionally offset at 

an angle from the write element rather than being aligned 

along the longitudinal axis of the slider for a rotary 

actuated disk drive. Of course, the write element could 

also be offset from the read element. The angle of offset 

is selected to minimize the distance necessary to move the 
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actuator for any track on the disk drive. Since the repo-

sitioning distance is minimized the amount of time lost 

due to repositioning is minimized. 
,., .. 

As a result, track misregistration can be minimized which 

allows for-better data integrity and allows smaller track 

pitch. In addition, the slow down in throughput of data 

due to switching operations on a track· can be minimized 

for a rotary actuator that uses a separate read element 

and write element. 

For a better understanding of the present invention, ref­

erence can be made to the accompanying drawings, in· which: 

Fig. 1 is an exploded view of a disk drive . 

. Fiq. 2 is an exploded view of the actuator arm assembly. 

Fig. 3 is a bottom view of a slider showing a read element 

and a write element which are aligned along a radial from 

the actuator arm. 

Fig. 4 is a schematic of the actuator arm with the read 

element and write element as shown in Fig. 2 attached. 

Fig. 5 is a top view of a disk with an actuator arm having 

a slider attached thereto shown schematically. 

Fig. 6 is a top cutaway view of a slider with the write 

element on the radial from the actuator pivot point 

through the center of the slider and the read element 

offset therefrom. 
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Fig. 7 is a schematic diagram similar t:~,~--.J!ig. s· for a 

slider with the write element off set from · the read e1e­

ment. 
..:.J \.. ,·, .. 

These drawings are not intended as a definition of the 

invention but are provided solely for the purpose of il­

lustrating the pref erred embodiments of the invention 

·described below. 
:-"·' 

The invention described in this application is useful with 

all mechanical configurations of disk drives or direct 

access storage devices ( "DASD") . Fig. 1 is an exploded 

view of a disk.drive 10. It should be noted that although 

a rotary actuator is shown the invention described herein 

is applicable to linear actuators. The disk drive 10 

includes a housing 12, and a housing cover 14 which, after 

assembly, .is mo.unted within a frame 16·. Rotatably · at- ·· ;,,,., 

tached within the housing 12 on an actuator shaft 18 is an 

actuator arm assembly 20. · One end of the actuator· arm 

assembly 20 includes an E block or comb like structure 22 

having a plurality of arms 23. Attached to the separate 

.. arms 23 on the comb or E block 22 '· . are load springs . 24. 

Attached at the end of each load spririy is a slider 26 

which carries a pair of maqnetic tra~sducers (shown as a 

read.· elem~nt an4 a ~~i te element in Figs. 3.-7) . Oi:L the 

other end of the actuator arm assembly 20 opposite the 

load springs· 24 and the sliders 26 is a voice coil 28 . 
.. 

Attached within the housing 12 is a pair of magnets 30. 

The pair of magnets 30 and the voice coil 28 are key parts 

of a voice coil motor which applies a force to the actua­

tor assembly 20 to rotate it about the actuator shaft 18. 

Also mounted within the housing 12 is a spindle shaft 32. 

Rotatably attached to the spindle shaft 32 are a number of 

disks 34. In Fig. 1, eight disks are attached to the 
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8 
spindle sh~ft 32. As shown in E'ig. 1, the disks ·34 are 

attached to the spindle shaft 32 in spaced apart relation. 

An internal motor (not shown) rotates the disks 34. 
.:·.r.., .- . .. 

E'ig. 2 details the actuator arm assembly 20 in an exploded 

view. Each of the arms 23 of the E block or comb assembly 

22 1 except the arms 23 on the top and bottom of the E 

· b1ock 22 1 carry two load springs. In this particular disk . 

drive 10, there is a slider for both the top and bottom 

surface of each of the disks 34. The top and bottom arms 

23 of the E block 22 have only one~ load spring 24 since 

these are used for "the top surface of the top disk and the 

bottom surface of ·the bottom disk in the stack of disks 

34·. Attached to the load springs 24 are sliders 26 which. 

include magnetic transducers which magnetize the surface 

of the disk 34 to represent and store desired data. As is 

well known in the art of disk drives, each of the.disks 

has a series of concentric tracks onto which the magnetic 

information is recorded. The sliders 26 and the magnetic 

transducers incorporated· therein are moved over the sur­

face of a particular disk 34 so that a magnetic represen­

tation of data can be stored in any of the tracks on the 

disk 34.· In this particular disk dr.ive 10, the transducer 

movement is rotational and about the al.!\.:uator shaft 18. 

Rotating the actuator arm assembly 20 causes the slider 26 

and the transducer .. therein to be ~e:posi tioned over surface 

of the disk 34. 

E'ig. 3 shows-a slider 26 which has a read element-or head 

40 and a write element or head 42. The slider has a lon­

gitudinal axis 44. The read element 40 and the write 

element 42 are aligned along the longitudinal axis 44 of 

the slider 26 within a given manufacturing tolerance. 

E'ig. 4 is a schematic of a disk drive that uses the slider 

shown in Fig. 3. E'ig. 4 includes the axis of rotation 46 
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9 
of an actuator arm assembly about an actuator shaft.. The 

actuator arm is shown schematically as line 48. In this 

particular figure the schematic actuator arm 48 is ·sh9wn _ .. ,. ..... 
in two positions so as to illustrate a point that wil~ be 

made in the next paragraph. The schematic actuator arm 48 

includes the write· element 42 and the read element 40 

which are shown along line 48 and are separated by a dis­

tance d. The read element 40 and the write element 42·' are 

shown on the schematic actuator arm depicted by line 48 

since the axis of the slider 44 is colinear in this exam­

ple with the radial from the centerpoint of the axis of 

rotation 46 of the actuator arm assembly. In general the 

head is not required to be in line with the radial. Fig. 

4 also shows a data track 50 which"'is on one of the disks 

34 shown in Fig. 1. The data track 50 is at a radius RT 

from the center of the disk 34 (not shown in Fig. 4). The 

radius RT is shown to the write element 42 in one of the 

positions of the schematic arm depi·cted as line 48 and the .. 

radius of the track RT is also shown to the read element 

40 in the second position of the schematic actuator arm 

48. 

As can be. seen in Fig. 4, when the actuator arm is in a 

position where the write element 42 is pvbitioned'over the 

track 50 then the read element 40 is off of the track 50. 

Fig. 4 als~i snows that when the rea~ el.ement 40 is posi­

tioned over the track 50 the write element 42 is not posi­

tioned over the track 50. This presents problems when it 

is required to switch ·from a read operation to a write 

operation for data that is on the same track 50. To 

switch from reading with the read element 40 positioned 

over the track 50 to writing on the same track 50, the 

actuator arm 48 must be shifted to the position shown in 

Fig. 4 where the write element 42 is now positioned over 

the track 50. Rotating the actuator arm 48 between these 

two positions takes valuable time which affects the rate 
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q_f throughput of data. ··One aspect of this particular 

invention deals with minimizing the amount of distance· a 

slider on a.rotary actuator is offtrack. More important-
·~·-";.,· 

ly, this invention deals with · minimizing tfack 

misregistration. 

Fig. 5 deals with skew angles and shows that the skew 

angles vary as the actuator arm 48 crosses the disk 34. 

On a disk 34 there are a multiplicity of data tracks 50. 

Other tracks such as reference tracks are also typically 

written on a disk 34. In Fig. 5 1 the outermost data track 

50' and the innermost data track 50 11 are shown. Fig. 5 

also shows two positions of the schematic actuator arm 48. 

One of the positions of the . actuator arm has the write 

element 42 at the back of the slider 26 tracking over 

track 50' and the other of these positions is with the 

write element 42 tracking over the track 50" . The skew 

angle is the angle between a radial of the disk 34 through 

·the midpoint of the back of the slider 26 and a line per­

pendicular to the longitudinal axis of the actuator arm 

48. In Fig. 5, the skew angle A is associated with the 

slider 26 when it is positioned over track 50' and the 

skew angle B is associated with the slider 26 when it is 

positioned over track 50 11
• 

Simple geometry can also be used to find_ angles equalling 

the skew angle as defined above. For example, an angle 

equal to skew angle A occurs between the longitudinal axis 

of the ioad arm depicted· ·as· line 48 and a tangent to the 

track at the midpoint of the back of the slider 26 which 

contains the write element and which is positioned over 

the track. Knowing this it can be seen from Fig. 5 that 

for larger skew angles the offtrack distance between the 

read and write elements will be greater than for a smaller 

skew angle. 
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Fig. 6 shows a slider 26 having the read elemerit 40.Fosi-

tioned away from the longitudinal axis 44 of the slider 

26. The view of the slider 26 shown in Fig~ 6 ·i~,; ... a 
1· ... · 

cutaway view from the top of the slider 26. An angle. C is 

defined by the angle between the sliders longitudinal axis 

44 and a line 52 between the read element 40 and the write 

element 42 . 

Now turning to Fig. 7, the type of slider 26 shown in Fig. 

6 is depicted in Fig. 7 as a straight line from the 

ceriterpoint of the a-xis of rotation for the actuator arm 

assembly 20 and then the line 52 making the same angle C 

between the read element 40 and the write element 42. By 

·off setting the write element 42 at an ·angle C from the 

read element 40 the distanc·e that the write element 42 

goes off track while the read element is tracking over a 

track 50 closer to the inner diameter or tracking over a 

track near the outer·· diameter is lessened conside-rably. 

By lessening the distance that the actuator mu~t be moved 

to switch from a position where the read element 40 is 

tracking over the track 50 to a position when the write 

element 42 is tracking over the track 50, the time neces­

sary for this change is also lessened which .. aids in data 

throughput. It should be noted that ti.it= angling of the 

write element with respect to the read element also pro­

duces t~e same benefits when switching from a write opera­

tion on a particular track to a read operation on a par­

ticular track. 

The angle C can be selected to minimize the off track 

distance that either the read element 40 or the write 

element 42 is off track when the other head is in opera­

tion. When the angle is properly selected, the distance 

and time necessary for repositioning between reading with 

the read element 40 and writing with the write element 42 

or vice versa is minimized in the disk drive for each 
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position. Basically, the angle C. in Figs. 6 and 7 that 

will minimize the distance that the write element 42 will 

be off track when the read element 40 is following any 
- -"!s.· 

track 50 on the disk is determined by·measuring the skew 

angle A at the inner radius (track SO" in Fig. 5) and skew 

angle B at the outer radius (track 50 1 in Fig. 5). The 

value for angle C . is that which minimizes the distance 
•. · •• }'.·· .-i-· ..... 

that the actuator arm must move for repositioning from a 

read operation to a write operation. Difference in vari­

ous performance characteristics between the inner and 

outer data tracks may make the optimum angle C slightly 

different than the calculated angle C. 

When the angle C is selected to minimize the distance 

which the actuator arm must move to switch beeween a write 

operation and a read operation or vice versa, 'at ·approxi-

· mately midway between the track SO' at the outer diameter 

and the track SO" ·at the inner diameter~· ·the read element 

40 and the write element 44 will both pass over a track at 

the same time. At this track, no movement will be neces­

sary to switch between reading with the read element 40 

and writing with the write element 42 . 
• . •:J>./"· 

As mentioned previously, when swi tchin«;i between reading 

and writing or vice versa, the actuator arm .generally must 

be moved so· that the head about. to· be used is positioned 

over the track. Even though the angle C has been opti­

mized and set, there can be differences in the actual 

offset between the read element 40 and the write element· 

42 in a particular slider 26. There are many possible 

reasons the offset between the write element 42 and the 

read element 40 will not be the same as the offset associ­

ated with the angle C. Manufacturing tolerances will 

cause the actual offset to be slightly different. In 

addition, the physical center of a read element 40 or a 

write element 42 may not correspond to its magnetic cen-
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ter .. Tpese are just some of .the factors that may cause t;he 

actual offset of the write element from the read element 

40 to differ from the calculated case. 
,-, .. 

Trigonometry can be used to yield an essentially linear 

function which describes the distance off track a write 

element 42 is with respect to a read element 40 (as shown 

in Figs. 3 and 4) while the read element' is on track as a 

function of the particular cylinder. The cylinder loca­

tion is defined by the servo tracks on the servo surface 

in the disk drive. The same linear function will describe 

the amount offtrack a read element is when the write ele­

ment is on track as a function of the cylinder location 

except for the sign of the· offset. To quicken the time 

necessary to move the actuator from a position where the 

read element 40 is over a track to a position where the 

write element 42 is over the same trac~ the linear func-

. tion is used to determine the amount of offtrack for the 

case where the read element and write element are aligned.· 

This is a fast calculation as a constan~. is multiplied by 

the cylinder location. The actual offset as measured and 

stored for each head is then summed with the calculated 

result to determine the amount .. ·of··'d.istance the. actuator. 

must be moved to reposition the other ~lement over the 

same track. Advantageously, the distance needed to move 

the actuator can be quickly .. determined whic;h facili tat~s . 

data throughput. 

Determination of the··--actual offset of the write element 42 

from the read element 40 is accomplished by writing tempo­

rary servo reference information along the edge of the 

disk 34 beyond the outer radius of the data region. The 

servo reference information is temporarily written from 

outer edge of a disk toward the inner radius of the disk 

34 over a few tracks in the reference area. The servo 

reference information is then· .read using the read element 
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and the amount of bias read by the r'ead. el_ement . 40 is 

retained. Writing from the outer edge toward the inner 

radius is considered moving in a positive direction .. 
_.f.,., 

~- .. · .. 
The next step in determining the actual offset is to write 

permanent ·servo reference information toward the outer 

radius in the region of the disk beyond the data tracks. 

Again the read element 40 is then positioned to the center 

of the cylinder as defined by the servo. tracks on the 

servo surface. The servo reference tracks are then read 

and the amount of bias is then observed and r~tained. 

By writing the servo reference information initially in 

one dir·ection and then in the other direction, the actual ···-· 

off set between tlre center of the read element and the 

center of the write element can be determined. In addi­

tion the total width of the write element can be deter­

mined. 

The slider is then moved to a position near the inner 

diameter of the disk 34 and the above steps are repeated. 

Namely, a temporary servo reference track is initially 

written in one· direction, then in· the other. E'rom th:is 
. 

. . · •• ;!' • •·. 

information the write width and the o:Lf'set between the 

write element and the read element can be determined. The 

offset at the inner radius and the outer radius are sig­

nificant due to the distance d between the read element 

and the write element and the angle the heads are rotated. 

Thus the~difference in the offsets at the- inner radius and 

the outer radius gives the effect due to the distance d. 

The offsets at the extremes are generally positive and 

negative in sign and are statistically comparable in mag­

nitude. 

It should be noted that this invention is applicable to 

any system having a separate read element and write ele-

... ·:_ -· .. '!"...":· 
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ment to minimize track misregistration_. In addition, 

off setting the read or write element can be used in any 

environment where a rotary actuator is used to acces~ a 
..... $,." 

1· .. · 

circular or spiral track, such as flexible disks, optical 

disks or disks with magnetic layers. 

V~··. 
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CLAIMS 

1. An information storage and retrieval device compris-
-. ~-? .... 

ing: r 

a rotating media; 

an actuator for reading arid writing information which 

cooperates with the rotating media 1 said actuator 

rotating about an axis and further including: 

a read element for reading information from the 

rotating media; and 

a write element for writing information to the 

rotating media, one of said read element offset from 

said write element in a direction substantially· 

perpeQdicular to a radial from the axis of rotation 

.of the actuator. 

2. The information storage and retrieval device of Claim 

1 wherein the offset.also occurs along a line paral­

lel with a. . radiai of thei' · axis of rotation or the , 

actuator .. 

3. The inform~tion storage and retrieval device of Claim 

2 wherein the read element has a center and ·the 

write element has a center 1 wherein a line drawn 

between the center of the read element and the cen­

ter of the write element forms an angle with respect 

to a line parallel a radial of the axis of rotation. 

4. The information storage and retrieval device wherein 

the angle formed·between the centers of the read and 

write elements and the line parallel to the axis of 

rotation is selected so that the· distance needed to 
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reposition the actuator arm when changing between a 

read operation and 

for every position 

dia. 

a write operation is minimized 

over said rotating magnetic me­.. .;..,. .-. .. 

5. The information storage and retrieval device of Claim 

3 further comprising a slider attached to the actua­

tor arm, said slider having the read element and the 

write element therein, said slider flying at a skew 

angle with respect to the the innermost portion of 

the rotating magnetic media - and a skew angle with 

respect to the outermost portion of the rotating 

magnetic media, wherein the angle between the cen­

ters of the read and write elements and · the line 

parallel to the axis of rotation is equal to half of 

the difference between the skew angle at the outer­

most portion and. the the skew angle at the innermost 

portion. 

6. The information storage and retrieval device of Claim 

3 further comprising a slider attached to th~ actua­

tor arm, said slider having the read element and the 

w£ite eleni'ent· therein, said. slider flying at a i;;kew 

angle with respect to the the middl~ of the rotating 

magnetic media, the middle being halfway between the 

outermost portion of the rotating magnetic media and 

the innermost portion of the rotating magnetic me­

dia, wherein the angle between the centers of the 

reaC:l and write elements and the line -parallel·. to the 

axis of rotation is approximately equal to the skew 

angle at the middle of the rotating magnetic media. 

7. A method for determining an amount of distance to 

move an actuator arm to correct for track 

misregistration when a separate read element and a 

separate write element which are separated by a 
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distance d, which i~ _the-distance along a tangent to 

a track on a disk, ·said read element and write ele­

ment used in a data recording device with a rotating _..,,. 
media, said method comprising the. steps of: ~-, 

measuring the amount of off set between a read element 

and a write element at a first position on a diski 

and 

measuring the amount. of off set between a read element 

and a write element at a second position on a disk. 

8. The method of .. Claim 7 further comprising the steps 

of: 

determining a.constant and a multiplier to apply to a 

particular cylinder number to find the distance 

. necessary for reposi tioninq·, the actuator arm to 

correct for track misregistration, the constant and 

the multiplier determined from the measured amount 

of offset from the first position and the second 

positioni and 

repositioning the actuator arm. 

9. · The _method of Claim 7 further comprising the steps 

of: 

. determining· a function from the measured offset at 

the first position and the measured offset at the 

second position which describes the change in off­

seti and 

· repositioning the actuator arm. 
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10. The·. inethod of Claim 7 wherein the· step of determining 

the off set between a read element and a write ele­

ment at a first position includes: 

···~ .. 
writing servo reference information in a first direc­

tion;· 

reading th~ servo reference information ·in· a first 

direction; 

writing servo reference ·.information in a second di­

rection; and 

reading the servo reference information in a second 

direction. 

11. The method:of Claim 10 wherein the step of determin­

ing the offset .. between the read element and the 

write element includes comparing the position error 

signal from the read element from the step reading 

the servo reference information in the first direc­

tion with the the position error signal from the 

read element from. the .. step reading.· the ... servo ref er­

ence information in the second dire~~ion. 

J,.2. The method of Claim 7 further_ comprising the step of 

selecting an angle to minimize the distance an actu­

ator arm having a slider carrying a separate read 

element and a separate write element must be reposi­

tioned to correct for track misregistration in a 

rotary actuator. 

13. The method of Claim 12 wherein the step measuring the 

offset at a first position is done at the outer edge 
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of the disk and the step of measuring the- off.set at 

the second position is done at the inner radius of 

the disk. . .... _?,_ ' , .... · .. 
14. The method of Claim 13 wherein the step of selecting 

an angle includes the steps of: 

determining the difference between the off set in the 

first position and the offset in the second posi­

tion; and 
· .. : .. 

selecting an angle that has produces an off set about 

midway between the offset associated with the first 

position and the second position. 
: .. 

• • '~·: • ~ •: ... • • • .... ,~ .fw> 
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