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i nvention relates generally to nagnetic storage devi ces, and nore
particularly to a recording head for recordi ng servo signals on a tape
wi t h hi gh nmechani cal preci sion, providing an accurate reference for
use in pl aci ng recorded tracks on recordi ng nmedi a.

- RECORDING HEAD FOR RECORDING TRACK-CENTERING
SERVO SIGNALS ON A MULTI-TRACK RECORDING MEDIUM

Field he Inventi |

5 This invention relates generally to magnetic storage
devices, and more particularly to a recording head for
recording servo signals on a tape with high mechanical
precision, providing an accurate reference for use in
placing recorded tracks on recording media.

10 ) K QF INV N
- Increasing the amount of data recorded on a given
surface area of a reéording medium, i.e., a tape, is a
continuing endeavor of manufacturers. It is essential to
the goal of increased data densities to store each
15 “magnetic data signal on the smallest possible surface
area of the recording medium while retaining the
capability of reiiably‘recovering the data stored on the
- recording medium. '
. An impediment to accurate recording and recovery of
20 the data stored on narrow, closely spaced, tracks is
lateral wander of the recording medium as it moves
longitudinally over the recording head. As data tracks
are narrowed and placed closer together, the spacing
between the tracks cannot accommodate the lateral wander
25 of the recording medium, and consequently a transducer
initially aligned to one track may become misaligned as
the recording medium is transported past the transducer.
Tape wander may take the form of excursions of
comparatively large magnitude, both longitudinally to and
30 laterally with respect to the transducer, especially
during stopping and starting conditions, but also during
steady state transport. These large excursions make
accurate alignment of the recording head relative to the
recording medium particularly difficult. Because of the
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10 in response to that of the recording medium as it is
transported past the head. These serVO systems use servo
tracking centering signals prerecorded on a recording
medium as a reference for the_recdrﬁing head and
continuously adjust the position-of the recording head

15 relative to any selected one of several long tracks of
servo signals prerecorded on the tape. _

Although these servo tracking systems allow for
significant reduction in the track width and the space
between the tracks on the recording medium, the ability

20 of manufacturers of magnetic storage systems to make
further reductions in the track width, and the space in
between the tracks on the record member, is limited by
the ability of transducers to accurately record servo-
tracking signals which are narrower andlspaced closer

25 together. _

Some transducers for writing servo tracking
centering 81gnals on a recording med;um use a write core
which sequentially writes the servo ‘tracking signals for
each track by embedding the sensoring signals on the

30 recording medium one track at a time._.Consequehtly, the
servo system is required to accurately, and with high
precision, position the transducer on each track as the
write core records the tracking signal for that track.

~ Due to the excursions of the recording medium relative to

35 the transducer head, both laterally and longitudinally,

' which occur during stopping and starting as well as
steady state transport of the recording medium, since the
tape is under a tension as it is transported lengthwise,
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In addition to the difficulties encountered in

accurately positioning the single track transducer for
recording the servo tracking centering signals due to
lateral excursions of the recording medium, and

10 longitudinal offset due to repeated transport of the
storage media past the tiansducer, expehded writing
centering signals increases as the number of tracks
increase. This increase occurs because the entire length
of the recording medium must be transported past the

15 transducer as the centering signals for each individual
track of the recording medium is recorded. For storage
media having a large number of tracks, the time required
to repeatedly transport the storage media past the
transducer and record the centering signals becomes

20 excessively large.

Multi-gap transducers are known which are capable of

reading or writing signals from a plurality of different
data tracks simultaneously. However, these transducers
have a number of characteristics which prevent them from
25 being truly effective or desirable for recording
multiple-track servo-tracking signals for high density
data storagé. For example, stacked-core transducers have
multiple cores which are magnetically isolated from one
another and have gaps which are spaced apart by a
30 distance of at least one track width. These transducers
" are relatively complex in construction and thus are
costly to manufacture due to the number of cores and
windings which make up the transducer. Additionally, the
physical dimensions of each of the cores which form the
35 respective gaps of each stacked-core transducer limit the
| number of cores which can be stacked for a particular
width of tape due to the thickness of material required
to give the legs of the core structural strength and a
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10 written underneath the region corresponding to the slots,
the "above" center line burst patterns for all written
tracks can be written in a single pass across the media,
then the "below" center line burst patterns for all
written tracks can be written in a subsequent pass. The

15 match between the signal characteristics, which is a

" ¢ritical part of the subsequent usage of the signals for
positioning, is fair between the "above" and "below"
burst patterns, since they are wriﬁten by the same write
head, but some differences can be observed due to the

20 fact that they were written in two separate passes across

' the media, and possibly the use of write operations in
different directions across the recording medium.
In an alternative process, two separate slotted
write heads can be implemented, again with the slot size

25 corresponding to the desired space in between the bursts

~in the recorded pattern. However, signal characteristics
of bursts written by two separate'write heads will not
always match well, so that an error in decoding p051tlon
information will result. Most of the aforementioned

30 . systems require multiple passes over the media in order
to write the desired servo pattern. In addition to the
signal mismatch due to multiple paSses, the processing
time required to write the pattern also increases.

. v . . T TON
35 ' The present invention solves the aforementioned and
'~ related problems of accurately writing track centering
servo signals on a recording medium. The present



st%ady state transport of the recording medium since the tape is

under a t 99 It Is transported |engthwse, WO 9
PGT/ US95/ ig’?g%ﬂ’ 3 Ql | 55%3’ ﬁ”cul t

and i npracti cal for a system usi ng a single track MWIte core to
accurately align servo tracki ng centesing signals |ongitudinally and
| ateral ly - as the nunber of tracks on the recording nmedium 5

i ncreases. inventiom digiciosesta thenaduceruhavingeacudilewddtin
accurat el y posijy i Nedd ol ol SobbAgk b1sAATNCAErbAE the rull8CRAMEROoENC
servo tracklng centerln gnhal s, due to | at er al excursigns of
recordi ng nmedi U FRFQ 1n9|%ﬁ%??%d|EBFnOFFgﬁtP6381F81YeSGQFéGaFP§n§ﬁ§1
of the stanxfgeedm@‘l@t@@étefasetnead@so:eto exaeadedtwr:htal mgulls" in

centering SSI gnatl.gelgesrfxaes ggté?ﬁ I’IU,FRIS 9fes{1 g in ‘extremely well

matched signals, since they are all written in the same
pass by the same write head.

An advantage of the present invention is the ability
to record precisely aligned servo signals on a recording

10 medium to eliminate the error in the calculation of the
servo position signal.

‘Another advantage of the present invention is the
ability to achieve much higher efficiency in the creation
of the recorded signals on the recording medium by

15 recording all required signals in a single pass over the
recording medium. '

A featﬁre of the present invention is that the
slotted erase head(s) are pfecisely fabricated and
aligned so that the resulting pattern is extremely

20 aecurate.

Another feature of the present invention is that the
mechanical relationship between the write head and the
erase head(s) are controlled so that the head can be used
to’ produce the desired signal pattern in a single pass of

25 the recording medium across the head.

B T F _THE DRAWING
These and other objects, advantages and features of
the present invention will become apparent from the
following description, taken in conjunction with the

30 accompanying drawings, in which:

' Fig. 1 is an isometric view of a recording head
according to the present invention, illustrating the two
slotted erase heads and the full-width write head.

Fig. 2 is an enlarged view of the slots of the erase

35 . heads. '

' Fig. 3 is an overhead plan view of the device shown
in Fig. 1, shown with a recording medium contacting the
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DESCR PREFERRED EMBODIMENT

The recording head 10 in the most preferred
embodiment of the present invention, for providing the
servo signal pattern shown in Figure 6, will now be
described with reference to Figs. 1-2. The recording
head 10 has a core made from a Hot Isostatip'Process
(HIP’ed) nickel-zinc ferrite material and has a
transducer with a. full-width write head 12 and two full
width servo erase heads 14 and 16, having multiple
slotted regions 21 and 22 formed theréin._ The recording
head 10 also contains a read head_la preferably having a
width over a range of at ieast .0080 inch to .0120 inch,
and optimally .0100 inch.

The servo erase heads 14 and 16 are positioned on
the transducer so that their magnetic erase gaps 24 and
25, respectively, are spaced apart from each other by at
least 0.365 inch to .0385 inch, and optimally .0375 inch.
The write head 12 is positioned relative to the nearest
erase head 16 such that the magnetic write gap 23 of the
write head 12 is separated by a distance of at least
.0590 inch to .0610 inch, and optimally .0600 inch from
the magnetic erase gap 24 of the nearest servo erase head
16. The magnetic write gap 23'of the write head 12
extends across the entire width of the recording head 10.

2As shown in greater detail in Figure 2, the multiple
slotted regions 21 and 22 formed on servo erase heads 16
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patterns fOE all g%BEtlnch and a pitch along the width of the recording
head 10 over a range of .0077 inch to .0079 inch, and
optimally .0078 inch. Servo erase heads 14'and 16 are
substantially identical, and accordingly, only erase head
14 will be described in greater detail hereinafter. It
10  is to be understood that the description of the servo
erase head 14 applies equally to the other servo erase
head 16 aside from the differences pointed out below.
The slotted portion 22 of erase head 14 is formed by
machining slots 28 into the erase head 14, then back-
i5 filling the slots 28 with glass or other suitable
substances. The slots 28 of slotted region 22 preferably
have.a total width over a range of at least .0038 inch to
.0040 inch, and optimally .0039 inch, and the pattern of
the slotted region 22 along the servo erase head 14 is
20 laid out so that the slots 28 have a pitch along the
width of the servo erase head 14 of at least .0077 inch
" to .0079 inch, and optimally .0078 inch. As further seen
in Figure 2, the slotted region 21 on the servo erase
head 16 is aligned relative to the slotted region 22 on
25 the servo erase head 14 such that these regions are
offget over a range of at least .0038 inch to .0040 inch,
and optimally .0039 inch, so that the width, pitch and
alignment will determine the track pitch and alignment of
thé final desired servo burst pattern. The slotted
30 region 21 of servo erase head 16 is also formed by
machining slots 28a into servo erase head 16, then back-
filling the machined slot 28a with glass or other
suitable substances. _
' The mlcro—controller 30 which controls the operation
35 of the write head 12, the servo erase heads 14 and 16,
and the read head 18 is shown in schematic form in Fig.
4. The micro-controller 30 sends:control signals to a
plurality of state machines located in programmable array
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hen@atherB- ab8QseNAEERELS36 are sent to servo erase heads
14 and 16 via lines 47 and 48, respectively, for
controlling the erasing of the bursts on the reédrding
medium. A cycle count signal from the PAL 32, which
informs the micro-controller 30 offhdw many servo burst
patterns have beeanormed on the recording medium, is fed
back to the micro-controller 30 via line 41. The micro-
controller 30 also reads back calibration signal
information from the read head 18'which'transmits_the
information siénal from the recording head 10 via line 49
to the Read Preamp/filter circuit 37, which transmits the
information to the micro-controller_BO via line 45. The
operation of the data recorder mechanism 38 is also
controlled by the micro-controller 30 via line 60. The
control of the data recorder 38 is understood by those of
ordinary skill in the art and shall not be discussed
further herein. '

The operation of how the recording head 10 writes
the servo burst pattern as seen in Fig. 6 will now be
described with references to Figs. 3-6. When the
recording medium 50 propagates across the recording head
in direction P, the data recorder medhanism 38 detects

the end of tape (EOT) hole of the recording medium 50.

35

The EOT detection signal is then transmitted to the

‘micro-controller 30 which transmits a-signal-on line 42

to the write driver 34, which then sends an activation
signal to the write head 12 via line 46. When the write
head 12 is activated, the magnetic write gap 23 is
energized and writes a magnetic stripe 48'preférably
having a length over a range of at least .017 inch to
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write head 12 has been deactivated long enough to leave
the gap 60 on the storage surface 51 of the recording
medium 50, the write head 12 is then reactivated and the
magnetic write gap 23 is énergized to write another
10 magnetic stripe 49 preferably having a length over a
range of at least .0570 inch to .0630 inch, and optimally
.06 inch bnto the storage surface 51 of the recording
medium 50. The write head 12 is then deactivated long
enough to leave anothéf gap 60 preferably having a length
15 over a range of at least .0070 inch to .0130 inch, and
optimally .010 inch on the storage surface 51 of the
recording medium 50. This pattern of approximately .02
inch stripe,'approximately .01 inch gap, approximately
.06 inch stripe, and approximately .01 inch gap is

20 repeated until there are a total of 575 such patterns
written on the storage surface 51 of the recording medium
50.

At approkimétely the same period that the write head
12 is deactivated after writing the appfoximately .02
25 inch long gap 60 on the storage surface 51 of the
_recording medium 50, the micro-controller 30 transmits
control signals to the PAL 32 via lines 40 which activate
the A-erase driver 35 and B-erase driver 36, via lines 43
and 44, respectively, which further activate the servo
30 erase heads 14 and 16, respeétively. When the servo
erase head 16 is activated, the magnetic erase gap 24 is
energized and proceeds to erase out a void pattern
preferably having a length over a range of at least .0270
inch to .0330 inch, and optimally .030 inch on the
35 storage surface 51 of the recording medium 50 which
represented by the area "A" in Fig. 6. At approximately
the same period, the magnetic erase gap 24 of the servo
erase head 14 is energized, and proceeds to erase out a
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two head 10 and the data recorder mechanism 38 may be
compensated for, thereby resulting in the accurate
10 generation'ef the servo burst pattern 70 shown in Fig. 6.
The above described procedure of the having the micro-
controller 30 and PAL 32 activate and deactivate the |
write head 12 and'the servo erase heads 14'and 16;'
respectively is repeated until the servo pattern 70 has
15 been placed on the entire recording medium 50 for a total
of 575 servo burst patterns.

The foregoing description of a preferred embodiment
of the invention has been presented for purposes of
illustration and description. It is not intended to be

20 exhaustive or to limit the invention to the precise form
disclosed, and obviously many modifications and
variations are possible in light of the above teaching.
The head for writing servo eigﬁaIS'onto a taﬁe was chosen
and described in order to best explaiﬁ the'principies of

25 the invention and its practical application to thereby
enable others skilled in the art to best utilize the
invention in various embodiments and with various
modifications as are suited to the particular use
contemplated. It is intended that the scope of the

30 ‘invention be defined by the claims appended hereto.
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fragmentary schamdi® Gt @hulti-track recording medium, comprising:
a transducer, said transducer includihg a write head
' operative to write a full width magnetic stripe; and
a plurality of erase heads coupled to said write
head which erase a servo burst pattern on said magnetic
stripe, wherein a servo signal pattern is recorded in one
pass.

2. The recording head of claim 1, further
including a read head operative to read said servo signal
pattern. :

3. The recording head of claim 1, wherein said
erase head comprisés a first erase head having first
slots machined therein and a second erase head having
second slots machined therein, Said'first erase head and
said second erase head separated by a distance of about
.0375 inch. '

4. The recording head of claim 3, wherein said
. slots have a width of about .0039 inch.

5. The recording head of claim 3, wherein said
first slots and said second slots are substantially
parallel.

6. The recording head of claim 1, wherein said
write head has a width of about .4 inch.

7. The recording head of claim'l, further
including circuitry operative to control said write head
and said plurality of erase heads.

8. A recording head for recording servo tracking
signals on a multi-track recording medium, comprising:

iy




the recording nedium after havin roburst pattern 10 erased out

by the recordi ng head accordL‘.E%Bgl,@Etm_smEé\S nt I nventi on.

DESCRI PW@&,#;S,,'I' HE PREFERRED ENVBQEPUMEEP -~ - . The rege.i.ﬁ]is?gldgggad 10 in
[ I o

the nost preferred entio present invent+en r—providing

the 15 servo signal pattern shown in Figure 6, will now be

described with reference to Figs. 1-2. TH& recording umnunmnﬁmﬂum o
core nmade froma Hot Isostatic Process (HI P ed) nick j '

*

material and has & transducar@eingia waitelheaddth weite head “12"and tTho

full 20  width gerved avadieatad Laiphdd tHWADG WitbPh8ad, saidl Otted
regions 21 and 22 forned.the gln._E?e {ecordl 0 al so contains

ng. head 1
a read head fargrefdAss Py 8 Ot%mmﬁ¢ﬁ%N%é BheLAYR: of at | east
. 0080 inch tﬁ .glaﬂﬂeaﬂnhead'coupkhdnﬁérﬁdid ePd9é hﬁ@b; Qﬁdd Thﬁ
servo erase heads_14 are: |tioned o R e.transducer .so that
their magnetic erg%5%§§%§¥i€éﬂﬁﬁg§aél&€§gor§%5%5?+v%?§?.gféésp gﬁa'apart
from each ot sadidbfiast erasd dwad GmBbsaidhread. B888.i nch, and optinally

. 0375 inch. The write head 12 is positioned relative to the nearest
30 erase head 16 such that the magnetic wwite_gag 23 of the
9. The recording head of claim 8, further

including a second erase head, said second erase head
being coupled to said first erase head and having slots
machined therein, said first erase head and said second
erase head being disposed generally parallel to one
another on said transducer.

10. The recording head of claim 8, wherein said
controller indludes circuitry dpé:ativé to generate
control signals and circuitry requnéive to_said control
signals for controlling the operation of said write head
and said first erase head and said Second_erase head.

11. The recording head of claim 8, wherein said
slots are back-filled with glass.

12. The recording head of claim 8, wherein said
first erase head includes an erase gap, said erase gap
being filled with copper.

13. The recording head of claim 8, wherein said
slots have a width of about .0039 inches.

14. The recording head of claim 9,'wherein'said
second erase includes an :«:ase gap, said erase gap being
filled with copper.

15. A recording head as claimed in claim 8, wherein
said write head has a width of about .4 inch.

This Sheet Has Been Replaced

AT

i



wite head 12 is separ at ed by a dlstgnnﬁseﬁ et HAS BN - 0590 inch to

. 0610 inch, and o t| fromREPLAcsot he rragnetic erase gap 24
of. the ned¥Q24192 ﬁl $6-~Fhe—pagnetilc witBCHYRPSHEA ¢ he
wite head 12 35 he entlre Wi dt h ‘'of the recordi ng head
10.

As shomn in greater detail iyg Figure 2, the nultiple
slotted regions 21 and 22 formed on servo erase heads 16 WO 96/ 19799

PCT/US?5/1F499 t)ﬁ r?coﬁﬁlng head for recorXding seﬁﬁd %ﬁacklng
respectively, extend substantially 1n not het
the wi dth of tﬁéqn@@a okt rack Féearding mediul oo g iadsy
preferably have a width a transdu¢erah@mludlﬁg0@3ﬁriuehhead 084dfdi welhteand
optimally 5 9.4 C
voad 10 bver NPy bR ¢ eIt dchthrbbeticig EETFTEES o
inch. Servo essxvhetidmnald emora@rding medlum.
a plurality of erase heads coupled to said
transducer; and

_ a controller coupled to said transducer
operative to control the relationship between said write
head and said erase heads.

17. The recording head of claim 15, wherein said
erase heads include a first slotted portion for erasing a
first servo burst pattern and a second slotted portion
for erasing a second servo burst pattern. "

18. The recording head of claim 17, further
including a read head operative to read said servo
signal, said first servo burst pattern and said second
servo burst pattern, said read head operate to allow
automatic calibration of electrical settings for
recording head operation. '

19. The recording head as claimed in claim 17,
wherein said first slotted portion is generally parallel
to said second slotted portion.

20.. The recording head of claim 17, wherein said
first slotted portion and said second slotted portion are
separated by approximately .0375 inch.

21. A recording head for recording servo tracking
signals on a multi-track recording medium, comprising:
a transducer having a write head, said write
head operative to write a servo signal on a recording
medium; - |
 a first erase head coupled to said write head,
said first eraff_EfEE*EEXEEE_EEQEﬁ machined therein to

A



substantial ly identicall and accordingly, only erase head 14 will be

| ?ﬁzca'ei’gfdv;gfgggfﬁ “ e sor NN POV EEA R oo oo fgsbg&‘égg;%;%g’?héhm
e (0]

ot her rase heatl 1% &si #le fromthe differenc

bel ow. The slotted portion 22 of erase head 14 is fornmed by
machining slots 28 into the erase head 144 then back- 15 filling the
slots 28 with glass or other suitable substances. The slots 28 of

slotted regi enagéd puefarﬁhkﬁt bursth@atuennnnﬂ saidfl lsexwsy sagrilge of at

| east .0038 inch to
pattern of t he sfaoFte reg| on 251%@\% %%t“{rﬁzédservo eras"&C:'heaa'p%'lfE

| ai d out so eaid speosfoerase heard Rayimen ngmafc&uned thexrin dfot he

Servo erase Qfﬁgeléuﬁfaabeb%%ﬁtbd@gz7§dﬁﬂérn on édld(ggg%drgiq n&d
optimally .0078 inch. As further seen in Figure 2, the slotted region

21 on the se?GG erase " head 16 is aligned relative to the slotted
region 22 on 25 t heas gewnd weaﬁedmith&esw reart é&ﬁﬁﬁ@éﬁﬂions are

opti mal 1y 0838RRRchBasd FHERY, putatimd gt A Sa ¥ begang, i
det erm ne t hpattetk pptaﬂlamdawuqymhyq Qﬂlibrathnupﬁ|ek§ctnxnabd servo
bur st patterget-trt}.ﬁgﬁl ‘Ebtre@e%%rdlnr Heda %i:é?at:sﬁfﬁ’o &séc?ea 1{1“? : 4s also

formed b ining slots 28a 1nto Servo erase n back-
signal pattern is written in one pass.

22. The recording head of ciaim 21, further f

including cirquitry operative to control said write head,
said first erase head, said second'erase head and said
read head. '

23. The recording head of claim 21, wherein said
write head has a width of about .4 inch. '

24. The recording head of claim 21, wherein said
first erase head and said second erase head are separated
by a distance of about .0375 inch.

' 25. The recording head of claim 21, wherein said
first erase head and said second erase head being
disposed generally parallel to one another.

26. The recording head of claim 21, wherein said
‘slots have a width of about .0039 inch.

27. The recording head of claim 21, wherein said
s8lots are backfilled with glass.

28. A recording head for recotding servo tracking
signals on a multi-track recording medium, comprisingﬁ
a transducer, said transducer including a full
width write head whlch writes a servo 51gnal on sald

recording medium; This Sheet Has Been Reﬂlaced
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filling the machined slot 28a with glass or other —sui tabl e

subst ances. The nicro-contr ntrols_the %ﬁeration
35. of t h&¥¥P¥PNead 12, the.servo I ll ”md 16, PCT/USISHAO, 1o

read head 18 is shown in schematic for The

m cro-controller 30 sends control 5|gnals to .. . plurality of state
machi nes | ocated i n programuabl e array MD 96/ 19799

PCT/ US95/ 16499 a flrst erase head operétlve to ¢ffde MAla
circuit 32 via Sl naI I nes 40a- ut, of ne stat e machi ne
cont ai ned wi t hi nTEREtPRUTES pattqu;q&”ﬁa%q)qqﬁy $1998% i ver 34 via line
42, whose output - S seMednndrerasetheédxmpéﬁamnvermnreuusdiagthead

10 via 5 i neségonlgA%fag%Lét léttt(g o%ﬁei\ gé(%éteﬁw;chi nes

contained within e Sent ot )
a read head, operative to read said servo

signal, said first burst pattern and said second burst
pattern to allow automatic calibration of electrical
settings for recording head operation;

_ a controller coupled to said transducer which
generates control signals; and _

a programmable array logic circuit responsive
to said control signals which controls the operation of
sai@ write head and said erase heads so that a servo
signal pattern is recorded by said transducer in one pass
over said recording medium.

29. The recording head of claim 28, wherein said
first erase head includes a first slotted portion for
erasing a first burst pattern and said second erase head
includes a second slotted portion for erasing a second
burst pattern. | '

30. The recording head of claim 29, wherein said
first slotted portion is disposed generally parallel to
said second slotted portion.

31. The recording head of claim 28, wherein said
first erase head and said second erase head are separated
by approximately .0375 inch.

32. The recording head of claim 29, wherein said
first slotted portion and said second slotted portion are
backfilled with glass. '

33. A method for recording servo tracking signals
on a multi-track recording medium which comprises steps

of: :
is Sheet Has BeenRTlaced a) writing a full width magnetic stripe on a




36 via_lines 43 and 44,

wase driver - and the B-

driver 35 and the B- erase driver
respectively. The outputs fromt

er ase 6 are sent - gtﬁhﬁge ‘hdads 10 i nes 47 ,
and 489‘;4%62{3@ tively, for. MP | LiAg the erasi nqag‘gr'ﬁg?e"y‘ﬁgg’sts on =~
t he recording medi uny A" et Count signal fromthe PAL 32, which

i nfornms the mcro-controll 30 of how npny servo b ns have
been formed on the recording nedium is fed 15 $"mmmu'ulmml ﬂl’

m cro-control | er xétotding medium; Taed m cro- - coantfol tern *S0 reads

back calibration S|gna tion fromthe read

transmts the h&lﬂﬁ?%ﬁgé éi? ??%ﬁ%?%ear§§5Y8iHﬁrﬁgaﬁaEgQGPa l'ine
49 to the Re‘acsa:irdaarq#ﬁrdinﬂ me¢m:ht 37, which transmits the 20
information to the mcro-controller 30 via line 45. The oper ation of
‘the data recorder_ nechanism 38 is also control l ed by the

nm cro-control | er 3o vithe impthed offpelaim 33 cwhereinostene (Rat fursberder 38
i s understo fdmse of ordinary skill in the art and shall not be
di scussed 25 furthey herei of how the
recording head 10 writ&¥ aCtlY?ﬁ9§%r%ofbﬁ?§teﬁg aPﬁa sECeBR3PR Rig. 6
will now be f destcradaevb Watt ereh eornsatdt peEogding- iedimn t he

recordi ng medi um 50 pr &ﬁgfﬁSés‘%sg@gaé%&h&réSfﬁédbEng%dfigst ekgsg' rection

P, the data recorder ect
head;

(e) activating a second erase head to erase a
second servo pattern on said recording medium; and !
(£) pausing said erasing of said second erase

head. ' '

35. A method for writing servo burst patterns on a
recording medium which comprises the steps of:

(a) activating a write'head;

(b) writing a magnetic stripe of predetermined
length across a recording medium; .

(c) pausing the writing of said magnetic
stripe; | '
| (d) activating a first erase head; and

(e) erasing a servo burst from said'magnetic
stripe. ' - '

36. The method of claim 35 wherein step (e) further
comprises the steps of: '
(£) activating a second erase head; and
{g) erasing a servo burst from said magnetic
stripe.

This Sheet Has Been R
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the end of tape (EOT) hole of the recordi ng nmedi um 50. The EOT

" detection signal is then transmtted to the i cr o- cBEEE8INIER30 whi ch
transm o ge/pg79mal on line 42 to the wite driver 34, which then
.sends an activation 35 signal to the wite head 12 via line 46. Wen
the wite . head 12 is activated, the magnetic wite gap 23 is

energi zed and wites a nmagnetic stripe 48 preferably having a | ength
over a range of at least .017 inch to WO 96/ 19799

PCT/ US95/ 16499 /6 9 .023 inch, and
optimally .020 inch on the storage surface 51 of the recording medium
50. The wite head 12 is then deacti vated | ong enough to | eave a

. 0070 inch to .0130 inch, and optimally a .010 inch long gap 60 on
the 5 storage surface 51 of the recording nmedium50. Once the

= FIG. 1

> \\\h -
e]
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wite head 12 has been deacti vated | ong enough to | eave the gap 60 on
t he storage 51 of the recording medi um 50, the i 12
i s¢then reaiéj%ﬁggp and t he magnetic wite gap 23 is engg*’g%%ﬁ?g”
write another 10 magnetic stripe 49 preferably having a | ength over a

range of at least .0570 inch to .0630 inch, and optimally .06 inch
onto the storage surface 51 of the recording medi um 50. The wite
head 12 is then deactivated | ong enough to | eave anot her gap 60
preferably having a length 15 over a rang at | east .0070 inch to .
. 0130 inch, and optimally .010 inch on storage surface 51 of the
recordi ng nmedium 50. This pattern of approximately .02 inch stripe,

approximately .01 inch gap, approxi mately LRch stripeg, and .
approxi nately . OR|T(dE gap is 20 repeat%7§nt‘NRﬁ't|E$re are total of 575

such patterns itten on the storage surface 51 of the recording
50 .007

medi um ) At tapdroxi mately the same periof tRat fhe Awite

head 12 i s|NEHES vat@ affter w|tiny the approximately .02 2 i.nch

| ong gap 60 on t St+f-aee—SH-e+1 he I €C Ol eh-ArE—rreeh— ,21the

m cro-controller BO transmts _cpntrgasignals to {he PAL 32 Via Jines

40 whi ch activate A The  A-érase afiv 5 and B-erase dtvar 36, Vi a

i nes 43 an 4. respectilvel v. whi further activatelthd sefvo
WIDTH= C )
.0039 D) %280!
INCHES

e

9

| L/ / U U
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30 erase heads 14 and 16, respectively. Wen the servo erase head

16 is activated, the nagnetic erase gap 24 is ener gi zed_and_proceeds
tqQ erase o0 9B g pattern preferably having a | engt FCIHSS! ?%nge
of at |east .0270 inch to .0330 inch, and optimally .030 inch on the
35 - storage surface 51 of the recordi ng medi um 50 which repr esent ed
by the area "A" in Fig. 6. At approxinmtely the sanme period, the
magneti c erase gap 24 of the servo erase head 14 is energi zed, and
proceeds to erase out a WO 96/ 19799
PCT/ US95/ 16499 3/_5 10 voi d pattern
preferably having a | ength over a range O0f .0270 inch to .0330 inch,
and optimally .030 inch on the storage surface 51 of the recording
medi um 50 whi ch

: L= |

wn
Yo
o~

16

FIG. 3




fdrther represented by the area "B" in Fig. 6. The PAL 5 32 is

progrannabgﬁf i djustnents to the exact ti-mng bet Q% jte
head 12 an #éltgls?’é’?vo erase heads 14 and 16, so that Vn\ggﬁgﬁ 3%539

t ol erances on the recording head 10 and the data recorder nmechani sm 38
may be conpensated for, thereby resulting in the accurate .10 _
generation of the servo burst pattern 70 shown in Fig. 6. The above
descri bed procedure of the having the mcro- controller 30 and PAL 32
activate and deactivate the wite 12 and the servo erase heads
14 and 16, respectively is repeat ntil the servo pattern 70 has 15
been placed on the entire recording nmedium50 for a total of 575
servo burst patterns. The foregoing description of a preferred
enbodi nent of the invention has been presented for purposes of
illustration and description. It is not anterded_to be 20 exhaustive or
tolimt the inventioncﬁo the precise foom| oz | i scl osed, and obvi ously
many nodi fications andw variationssgre bdgstble in light of the above
t eachi ng. The Tt seryo Sskdrjals onto a tape was chosen
and described in order to best explafn_IIle nci pl es of 25 t he
invention and its practical ggplicaticﬂﬁ*g rieby enabl e others
skilled in the art to best usklize tlhe nvention in various

enbodi nents and with jarious §

o
w0

ROL

g
MICRO - CONd

44,

#3

, 34

WRITE DRIVER

FIG. 4

A-ERASE DRIVER
B—ERASE DRIVER

|
|
|_‘
-

-

READ-PREAMP /FILTER

38

351
36

37/

46,
I S uE AT

49

48,

47,

DATA RECORDER MECHANISM

e L kT

SUBSTITUTE SHEET (RULE 26)



odi fications as are suited to t he particul ar use contenplated. It
is int ende‘gPtBFR;w; he scope of the 30 i nvention be definegcpxisbdIfsedd ai N5
et o. _

appended he CLAI M5
- 1. A recording head for recording servo tracking signals on a
mul ti-track recording nedium conprising: a wite head operative

to wite a servo signal as a nagnetic stripe across the full wdth of a

plurality of tracks; and
5/4
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an:‘era'se head coupled to the WiffN@é@é?Eﬁﬁ@)ﬁl ’?ﬁrlif" on of he %@‘P\?@%? S
(i ng o FEGD 2 BRUARR 1897 o €747

signal in the magnetic stripe to forma Servo

magnetic stripe, the servo burst patterP gr'sti ng o
servo bursts along the tracks fornmed sol Ic porti ofs
signal in the magnetic stripe wherein a servo signal pa8

servo burst pattern is regeigiedaTionMIcPREEMINARY EXAMINETIGN fefiohr NeaC
claim1, further including a read head operative to read the servo signal
pattern. 3. The recordi ng head of (RfTavrdske 36 a0d Ruel7@i m 2, wherein the
erase head conprises a first erase head having first sl ots machi ned
t herein arld_a__s_gc_gn_d_gg_age head havi ng secand slots machined therein 4
The recor ¢PPRYAHESdEBH 8 F&eH 3, in.the first serraamaddeddrammil bilRersemand
er ase WOP 11951 A4 w}%k?{’p"&p ACI.;OF‘ Preliminary Exa.mina;ion Report (Forr:x PCT,IPEA,416)

[nternational application No. International filing date (day;monthjyear) . Priori_ty date {day;month year)

PCT/US 95/ 16499 _ 19/12/1995 ' 22/12/1994
International Patent Classification (IPC) or national classification and IPC
. G11B5/584
Applicant

CONNER PERIPHERALS, INC.

1.  This international preliminary examination report has been prepared by this International Preliminary Examining
Authority and is transmitted to the applicant according to Article 36.

2. This REPORT conﬁists of a total of :z Z sheets, including this cover sheet.

D This report is also accompanied 57 ANNEXES, ie., sheets of the description, claims andjor drawings which have
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority
(see Rule 70.16 and Section 607 of the\Administrative Instructions under the PCT).

These annexes consists of a total of sheets.

3.  This report contains indications and‘%ﬁéponding ;;ages mlaﬁng to the following items:
I Basis of the report |
u[ ] Ppriority
14} D Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
v g Lack of unity of invention
v E/Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
vi D Certain documents cited
vit (X[ Ceruain defects in the international application
VIII @ézmﬁn observations on the international applié.tion

Date of submission of the demand . . _ Date of comple'tion of this report
21/06/1996 | ) 270397

Name and mailing address of the [PEA/ Authorized o (

T European Patent Office P -

@» el (+45-89) 33990, Toc 523656 epm d
‘el. (+49-89 , TX: epmu
S Fa S aol0) 2a05ia6s P M. Rognefi
Telephone No.

Form PCT,IPEA,;409 (cover sheet) (January 1994) ~(03/0971996)
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head are separated by a distance of about .0375 inch. 5. The recording
head of claim3 or claim4, wherein each slot of the seconéten.oipplidation No.

of fset INPRRNATIONALS PREEIMINARYS ERARTNAPION! REPORY h Of tbcfr{ztyseayiéxggf
tracks. 6. The recordi ng head of claim5, wherein each slot of the

first and second slots has a width approximately equal to the offset.

7. TheBapis 96 thei vayrthead of any one of claims 3 to 6, wherein the slots
have a width of

1. This report has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving
oOffice in response to an invitation under Article 14 are referred to in this report as "originally filed" and are
not annexed to the report since they do not contain amendments.):

{ ] the international application as originally filed.

[x] the description, pages 1-3, 5~10 , s originally filed,

pages , filed with the demand,
pages 4, 4a , filed with the letter of 27.12.96,
pages , filed with the letter of ;
[x] the claims, Nos. , as originally filed,
Nos. ] , as amended under Article 19,
Nos. _ ' , filed with the demand,
Nos. 1-39 , filed with the letter of 27.12.96,
Nos. , filed with the letter of ;
[x] the drawings, sheets/fig 1/5-5/5 , as originally filed,
sheets/fig , filed with the demand,
sheets/fig __, filed with the letterof __
sheets/fig __ , filed with the letter of

2. The amendments have resulted in the cancellation of:
[ ] the description, pages
[ ] the claiss, Nos. .
[ ] the drawings, sheets/fig .

3. [ ] This report has been established as if (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

4. Additional observations, if hecessary:

Form PCT/IPRA/409 (sheet 1) (January 1994)
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about .0039 inch.

8. The recording head of any one of clains 3 to 7,

wherein the first slots and the second slots are substanti allstgmpapkitation Fo.
9.  Therneaa®1oNATe BRI IMINARY SOQMINATIION REPYRE €i N t hecw useshaad dbas

a width of about

.4 inch. 10. . The recordi ng head of any preceding

claim further including a read head responsive to the servo signal Tn the
magnet i ¢ I8+ kagkoef unity v jnventioppar at us for recordi ng servo tracking signals on

a multi-track recaordi ng nedium r‘nmgri g ng: a transducer havinag

a wite head havi

ful |l wi dtthih response

r)cg tl?e i%\?i?dtio% Qoe res ictt eor gaeyaa i&glpal ?e%g/ Q%pp?ic\émnt%sb across the

[ ] restricted the claims.

{ 1 paid additional fees.

{ ] paid additional fees under protest. .

{ ] neither restricted nor paid additional fees.

2. [x] This Authority found that the requirement of unity of invention is not complied with and chose,
according to Rule 68.1, not to invite the applicant to restrict or pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and

13.3 is

[ 1 complied with. .
[x] not complied with for the following reasons:

1.1

Independent Claims 1 and 32 relate to a recording head
for recording servo tracking signals and recite or imply
some features for recording record in one pass a servo
burst pattern which consists only of a plurality of
servo bursts along the tracks formed solely of portions
of the servo signal. Claim 29 relates to a method for
recording the same kind of servo burst pattern.

In Claims 11 and 20, however, which relate respectively

~to an apparatus and a transducer head for recording
servo tracking signals, the servo burst pattern is not

specified. The head according to Claim 20 comprises a
read head used to calibrate the "settings for recording
head operation". Claim 11 comprises also a "read head
responsive to a servo signal" which, if the claim is in-
terpreted in the light of the description, appears to
serve the same purpose.

In summary, Claims 1, 29 and 32 and their respective de-
pendent claims appear to be concerned with solutions to

Form PCT/IPEA/409 (sheet 2) (January 1994)



of a plurality of tracks, an erase head having an erase head gap,
the erase head gap having a wdth approxinately equal t dnterneapplication lead

08P, G ERAATTONE éﬁil&‘ ﬁi@gﬁa the erggq /@%@@/a%agbo
wite an erase pat t er n, an rea ea responS| ve a servo
Si gnar recorded on the nedlunt and a controller oper atirve 10

control the wi tthehgathblidyre offi matitdngsa Ipaat izl arhesersad bulradd pattézn,
The apparatus of, iy taher. | ed to
t he eaciiga% L4 123 ﬁdd‘fdou‘ar{]&g (fat her, elp‘:?rc%%.%eh g' <R

first erase aV|n ots nac erase
head having an’ - SGladas , deal with the prob lem of calibrating cert a1n

settings.

Hence, the claims appear to relate to two different
groups of inventions which are not so:.linked as to form
a single'inventive concept within the meaning of Rule
13. 1 and 13.2 PCT. '

4. Consequently, the following parts of the internatiomal application were the subject of international preliminary
examination in establishing this report:

[x] all parts.
[ ] the parts relating to clains Nos.
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héad gap having a wdth approximtely equal to the wite head gap, the
second erase head having slots nachined across its erasantkmaeppliegion dio.n it e

a{seC ool SHELINANARY BN 0N dkptier t he se o3
bei ng di sposed generally parallel to one another-on the transducer, the

controlTer being operable to control the second erase nead 10 erase a
por t i 0'n Reafonedsbatementvundes iArpiclé 35(2) withereqandgtoauvelty s invenfige step ind rimdustrisle spplicahilitys

patt er ncithtfonk B SFRGHAGbs Gupdérting Such stathidnt  TN€ apparatus of claim1l or claim
12, wherein the controller includes circuitry operative to generate

control signals and circuitry responsive to the control signals Tor
1, STATEMENT

Novelty (N) Clains 1~39 YES - (/
Clains _ NO

Inventive Step (IS) Claiss 1~-39 YES \/

Clains NO /

Industrial Applicability (IA) Claims 1-39 YES
' Claims L)

2. CITATIONS AND EXPLANATIONS

1. The following documents (D) cited in the International
Search Report are referred to in this preliminary ex-
amination report:

D1: EP-A-0 517 531.
D2: US—-A-4 996 609

2.1 D1 (fig. 6) shows a recording head for recording servo
tracking signals on a multi-track recording medium, com-~
prising the following features recited in the Claim 1 of

' the present application:

- a write head 14 operative to write a servo signal as a
magnetic stripe across the full width of a plurality of
tracks; and

~ an erase head 16 coupled to sdid write head to erase a
portion of the servo signal in the magnetic stripe to
form a servo burst pattern in the magnetic stripe,

Form PCT/IPEA/409 (sheet 4) (January 1994)



ebntrolling t he operation of the wite head and the first erase head and

the second erase head. The appar at us of any onetntafn appaicmnm to
Vfﬁwﬂﬁﬁh *ﬁ§$ ﬁ*ﬂﬁfﬁﬁ : 7 Ay ¢4 us of

any one o E?alns 11 to 14 ereln the erase gap is fl|? W t copper ‘

16. ThEe apparatus of any oné of clains IT 10 I5, WIerein the stors nave a

wi dth of aboutwhé&f&tniamchesvo silghal ﬁietezppa'rmlmdirigdtlm' nsehro \earset n
the erase head QopSesdf €id I Fe&Skeddd Nk UM pass (cf. D1, col. 4, lines
: 53 to 57, col. 6, line 54 to col. 7, line 8 and fig. 4).

2.2 The subject-matter of Claim 1 differs from the recording
head known from D1 in that:

- the servo burst pattern consists "only of a plurality
of servo bursts along the tracks formed solely of por-
tions of the servo signal in the magnetic stripe". (em-
phasis added)

2.3 The recording head known from D1 does not allow the re-
cording of a servo burst pattern consisting only of a
plurality of servo bursts along the tracks (cf. D1 fig.
4 and col. 6, line 54 to col. 7, line 8). Therefore it
must be assumed that Claim 1 implies some gggpg_;ﬁ;eg
structural features which are not present in the head
shown in D1.

2.4 Hence, the subject-matter of Claim 1 appears to be new
over the head known from D1.

3.1 D2 shows a head for recording servo tracking signals on
a multi-track recording medium, comprising:

- a write head 30 operative to write a servo signal as a
' magnetic stripe across the full width of a plurality of
tracks; and

~ a head 32 coupled to the write head to erase a portion
of the servo signal in the magnetic stripe to form a
servo burst pattern in the magnetic stripe, wherein a
servo signal pattern including the servo burst pattern
in recorded in one pass.

3.2 In one embodiment specified in D2, the head 32 is used

Form PCT/IPEA/409 (sheet 5) (January 1994)



18. The apparatus of one of clains 11 to 17, wherein the wite head has a
width of about .4 inch. Intern. application No.

14 :(:ju-rﬁﬁmaxamnaﬁﬁﬂf,gmﬁaﬁ& ﬂﬁfmfﬁ&rfbnchﬂbﬁﬁwll to 1Beriy5b89i6499

i ncl udi ng a progranmmab array logic circurt responsive to the controller

to control 1The operatron of the wite nead and the erase head So that a
servo signal paaseanwritecheadeand@ythbetwoaheddseB0i andngd2pase albeena+he

recording medi UpYyely operated so as to form a servo burst pattern as
: specified in Claim 1 (cf. D2 fig. 14a). In another em~
bodiment (cf. col. 8, lines 15 to 31), the head 32 is
operated as an erase head to obtain a pattern different
from the one recited in Claim 1 (cf. D2 fig. 13a).

3.3 Hence, Claim 1 must imply some unspecified structural
features which are not known from D2.

4, In the result, the subject-matter of Claim 1 appears to
be new within the meaning of Article 33 (2) PCT.

5.1 None of the prior art documents cited in the Inter-
national Search Report suggests that the recording head
known from D1 or D2 could be modified in such as way as
to obtain the servo burst pattern recited in Claim 1.

5.2 Hence, the subject-matter of Claim 1 involves an inven-
tive step within the meaning of Article 33 (3) PCT.

6. Claims 2 to 10 are dependent on Claim 1 and relate to
particular embodiments of the recording head of the in-
vention. Their subject-matter is also new and inventive.

7.1 D2 (cf. fig. 2) shows an apparatus for recording servo
tracking signals on a multi-track recording medium com~
 prising the following features recited in Claim 11:

- a transducer having

- a write head 30 having a gap, the write head gap
having a width across the full width of a plurality of

tracks:;

- an erase head 32 (cf. D2, col. 8, lines 15 to 31)
having an erase gap, the erase gap having a width ap-
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>0. A recording transducer head for recording servo tracking signals on a
mul ti-track recording medi um conprising a \intietne apphisaticoper at i ve

Lo wry %&ﬁ S TENASS EiarinATION HEbolr 2 Pl Ur ddd Msdl /ildaafks on
I ng nedi u

a recor a first erase head havi ng first slots to wite

a first erase pattern in tne SEervo srgnal o erase out a first burst
pattern on the mma&egnalequal to the warcn dyap aschdearhse\lieaygl dsoond

Slots 10 i te the QR SAMR MR (Rabdd (P oY hldNp U2 S i

second bur st pattern on t e servo signa operative
to read the serqkRs§ Pafiterhdhenain ffist %tt‘@ln' 5arnd“tr¥ﬁ§ %&rf bur st
pattern to all m]autsa,rmhnes:aaa ratdloramt adlects, calnesetéd rgs €8jr; raacbr di ng
head operation, wherein a servo signal pattern is witten in one pass.

21. The recording head of claim?20, further including circuitry gperative
to control - a controller (cf. fig. 10) operative to control ‘said

write head and said erase head.

7.2 The subject-matter of Claim 11 differs from the appara-
tus shown in D2 in that it further comprises:

- a read head responsive to a servo signal recorded on
the medium;

and in that:
- the controller is operative to control the read head.

7.3 There is no suggestion in the prior art documents cited
in the International Search Report that it would be ob-
vious to the person skilled in the art to modify the ap-
paratus known from D2 so as to arrive at an apparatus
falling within the terms of Claim 11.

Hence, the subject-matter of Claim 11 is new and it in-
.volves an inventive step.

7.4 Claims 12 to 19 are dependent on Claim 11 and therefore
’their subject~-matter is also new and inventive.

8. A transducer as recited in Claim 20, which appears to be
based on the structural features recited in Claims 1, 3
and 10 is neither shown nor suggested by the cited prior
art. Hence, the subject-matter of Claim 20 and of its
dependent Claims 21 to 28 is new and it involves an in-
ventive step.

9.  Claim 29 relates to a method for recording servo track-
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the wite head, the first erase head, the second erase head and the read
head. The recording head of claim 20 or clai m2lmteshespgicatibtm. wite

22.
head Eﬁiﬂﬁ§§&€gﬁ55?B§§§§g?ﬁaéﬁgE by NAPFON nﬁgggﬁecordinﬁcayaégeplgmygone

of clalns st erase and t he second’ erase head

are separated by a distance or apout . 0375 T ncn.
15 24. The iagosdgnglbedd af singlenpass ohaammu2fit+dradk wheoedinghe

first erase head gndnt hGhaeeRPdtRbASE-062HuRLE FLERSRRICERAELRL! ¥nP@rat! €

to one anot her. 3
. a plurality of servo bursts along the tracks formed

solely of portions of the servo signal on the magnetic
stripe. The steps recited in this claim appear to relate
to the features specified in Claim 1.:For similar rea-
sons, the subject-matter of this claim and of its de-
pendent Claims 30 and 31 is also new and inventive.

10. When interpreted in the light of the description, the
features recited in Claim 32 appear to correspond essen-
tially to the features recited in Claim 1. For similar
reasons, its subject-matter and the subject-matter of
dependent Claims 33 to 39 are new and inventive.
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25. The recording head of any one of clains 20 to 24, wherein each second
slot is offset froma fast slot along the width of the pl intexh. dpplicatiot Hoacks

SOt t ha&mammmémmwm&m@&m REPoRff set al @e@/m%aaagof
the plurality of tracks. . The recordi ng head of claim.25 erein

each of tThe T1rst and second sTots has a w dih approxi nately equal to the
of f set VII. C2fRin defeftscinrtbe intetnabignah eppliicationany one of clains 20 to 26, wherein

the slats have a width of about 0039 j n(:h 28 The recording head of
any on cl ai wh rel sajd s are backfilled with gl ass.

oo AT BartE o5, 5 B BB GRLCE R P8 R AEE pase on
nultl-track recordlng nedlun1mh|ch conpri ses steps of: (a) writing

a servo sighal ORceCFRAIRG k6 HullePe @@@osutheﬁ%g }ehehhaOfaeaa%fﬁéh' iy of

tracks on the recording rredi um ective % erasin
portion of the s&hfot¥PgGRAETAOrRe WikhnEesPest: FRethe . FirRrs sBF%BrbﬁFEt_
pattern on the nﬁgﬁetba ghd p) .t Mereever ,breferpateesthgnsnshetlldgbeanl y

used to facilitate quicker understanding of the claims.

According to Rule 5 PCT, the relevant background art
(cf. D1 and D2) should be identified in the description
and the introductory part of the description should be
adapted to the claims.

According to Rule 10 PCT, measures throughout the ap-
plication documents should alsoc be expressed in terms of
the metric system.
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of a plurality of servo bursts along the tracks formed solely of portions
of the servo signal on the magnetic stripe. 30. The miateHo arpbicatdtdiom 29

wher ei INBERNATIONAL PIRELTMTRARY SESAMINATION REPORT (cPeT/usds ypddayw a
first erase head to erase a first servo pattern into the nagnetic stri pe;

(d) algausing the erasing of the first erase head; -~ (e)
act i va§In&eriain; eheesvadions encide prierantiopal application second servo pattern into the

The following observations on the clarity of the claims, description, and drawings or on the question whether the
 clains are fully supported by the description, are made:

1.1 Claim 1 comprises two structural features of a recording
head, i. e. a write head and an erase head, which are
supposed to produce a certain servo burst pattern. In
the claim it is further specified that the servo burst
pattern consists "only of a plurality of servo bursts
along the tracks formed solely of portions of the servo
signal in the magnetic stripe wherein a servo signal
pattern including the servo burst pattern is recorded in
one pass". A servo burst pattern as recited in the claim
(cf. fig. 6 of the present application) cannot be ob-
tained solely by means of the claimed features, there-
fore the claim must imply some more structural features.
As such "implied" features, which are recited in Claims
3 and 5, cannot be inferred unambiguocusly from the word-
ing of the claim, the claim is not clear within the
meaning of Article 6 PCT. -

1.2 Claim 32 is based on two structural features, a write
head and an erase head, similar to those recited in
Claim 1. The claim further specifies that the erase head
is coupled to the write head "to write an erase pattern
in the magnetic stripe different from the servo signal

' to form a servo burst pattern in the magnetic stripe,
the servo burst pattern consisting of a plurality of
servo bursts along the tracks formed solely of portions
of the servo signal on the magnetic stripe wherein a
servo signal pattern is recorded in one pass". The word-
ing used to describe the pattern to be obtained is the
same as in Claim 1, and, for the same reasons, it is not
clear what features may be implied by it.

Furthermore, the meaning of "an erase head coupled to
the write head to write an erase pattern in the magnetic

Forn PCT/IPEA/409 (sheet 10) (January 1994)



magnetic stripe; and (1) pausi ng said erasing of the second
erase head. 31. The .net hod of claim 30 wherein the nagﬁ‘\@fq'ép@ccﬁl‘f?é“i s
Wkt t enTNTERNAPIONAL t PRELIMINARY | EXAMINATTON (tRERPORT f Or a pPET/AIS9 S 1etd9
di stance_and the first and second servo patterns enconpass _approximately

respecti ve hal ves of  the length of the magnetic strige. . 32, A recording
head for recordi n§tSaPeoatFLekeRy SrematRe FrEVe FEFRab! nkF RFIILY ack
recordi ng nmedi um sewraegia tikéi centextltdf thepeiszsimg:In particulaw) tehdiead
operative to wit ! ' i C L pes . _
full width of the‘s?r’;g%% %%gﬁéré&af%n%}%sse %%gg%%%ﬁ?‘%%eﬁelﬁ?’fe
head to write an BF@S@AphEt¥aYsS|Which Q) RAT SURRETtRA Y f R HeSFHHRT he

servo signal to foiohp serwieidrsalpariehinithé heermgnef iClainmipe Hence,
Claim 32 does not meet the requirements of Article 6
PCT.

1.3 Claim 29 contains the same definition of the servo burst
pattern given in Claim 1 and, for similar reasons, im-
plies some unspecified steps. Hence, the claim is not
clear within the meaning of Article 6 PCT.

1.4 Claim 11 relates to an apparatus for recording servo
tracking signals, comprising, inter alia, "a read head
responsive to a servo signal recorded on the medium”.
This wording may cover heads for monitoring the record-
ing of the servo signal or for positioning the trans-
ducér, and thus it implies embodiments which find no
support in the description. Hence, Claim 11 does not
meet the requirements of Article é PCT.

1.5 Claim 20 appears to be based on a combination of the
features recited in Claims 1, 3 and 10. Hence, the
claims are not concise within the meaning of Article 6
PCT.
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the servo burst pattern consisting of a plurality of servo bursts along the
tracks fornmed solely of portions of the servo signal on the nagneti.c

stri pe wherein a servo signal pattern is recorded in one pass. . 33. The
recordi ng head of claim 32, further includipg a read head operative to read
t he servo signal pattern. 34. The recordi ng head of claim 32 or claim

33, wherein the erase head conprises a first erase head having first slots
machi ned therein and a second erase head having second slots nachined

therein. geometry for generating flux in the recording medium. The width of the respective
cores added to the thickness of the magnetic insulator between each core essentially
prevents the use of stacked-core transducers to record adjacent, closely spaced tracks.

| In an improved process, a special recording head is used which has "slots" cut

into the write head corresponding to the spacing between the bursts in the recorded servo
signal pattern. Since no signal is written underneath the region corresponding to the |
slots, the "above" center line burst patterns for ail written tracks can be written in a
single pass across the media, then the "below" center line burst patterns for all written
tracks can be written in a subsequent pass. The match between the signal characteristics,
which is a critical part of the subsequent usage of the signals for positioning, is fair
between the "above" and "below" burst patterns, since they are written by the samé write
head, but some differences can be observed due to the fact that they were written in two
separate passes across the media, and possibly the use of write operations in différent
directions across the recording medium.

In an alternative process, two separate slotted write heads can be implemented,
again with the slot size corresponding to the desired space in between the bursts in the
recorded pattern. However, signal characteristics of bursts written by two separate write
heads will not always match well, so that an error in decoding position information will
resﬁlL

A further system is described in European Patent Publication Number 05 17531,
in which a servo signal is recorded across a servo track section by a servo write head and
parts of the track written by the write head are deleted by a servo erase head having a
plurality of spaced apart erase elements to produce a servo control track comprising a
continuous servo signal on one side of each track and a plurality of servo bursts on the

other side of each track.
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1Yb 35. The recordi ng head of claim34, wherein each slot of the second
slots is offset froma slot of the first slots along the wdth of the

plurality of tracks. 36. The recordi ng head of claim 35, wherein each
slot of the first and second slots has a width approximately equal to the
of f set. 37. The recording head of clai 35 or claim 36, wherein the

first slots and the second slots are substantially parallel. 38. The

recordi ng head of any one of clains 32 to 37, wherein the wite head has a

W dth of aboufp.fe J&fé{ém is sﬁgwn 1 ip ﬁéei’c?'ié?ﬁ ‘Nlﬁjﬁ!ﬂeg 4966609 %in WRYch Y Rrs? lorftt RLAEE 32

to 38, further incl
extending across the full width of a magnetic tape records a first servo signal and a.

second write head comprising a plurality of spaced apart write sections overwrites a
second, different, servo signal over parts of the first servo signal to produce a servo
pattern comprising continuous servo signals.

Most of the aforementioned systems require multiple passes over the media in
order to write the desired servo pattern. In addition to the signal mismatch due to
multiple passes, the processing time required to write the pattern also increases.

SUMMARY OF THE INVENTION

The present invention solves the aforementioned and related problems of

accurately writing track centering servo signals on a recording medium. The present
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