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pear in predetermined time sequence with respect to one another. Such
tracking bursts are detected and This invention relates broadly to methods
and ap-  decoded In an amplitude-representative manner, i.e. paratus for
obtaining digital expression of various  with opposite but equal amplitudes
in the event the analog form signals, in particular, signals which are   5
head is precisely centred on the track centerline, and "read" (i.e.
transduced) from head-positioning infor-  with progressively different
relative amplitudes re- mation recorded on storage media, particularly mag-
suiting from tracking displacement of the head to one netic storage media.
More particularly, the method  side or the other of the centerline,
differencing of the and apparatus of the invention pertain to digital quan-
"A" and "B" signal values producing an error signal tification of tracking
or positioning signals (embed-  io   which can be used in closed-loop
servo-controlled ded servo signals) located along recorded tracks and
tracking procedures. used in servo systems to maintain transducer align-
In an environmentsuch as theonejustdescribed, ment with a particularsuch
track. In a particular such  digital processing is an integral part of the
overall op- environment, the invention has desirable application  eration
of the system, whose purpose is for the stor- to magnetic tape memory
systems having pre-record-  15  age and retrieval of user data, typically
recorded with ed servo positioning bursts along the differenttracks,  very
high-density bit streams in a modified FM re- but in its more general
aspects the invention is appli-  cording format. It is thus desirable and
perhaps es- cable to otherforms of media and to a variety of iden-  sential
to use such digital processing techniques tification and positioning signal
formats. Reference  (e.g., by microprocessorcontrol) in decoding and util-
should also be made to our co-pending application   20  ising the
positioning information, but it does not nec- published as EP-A-0.490.876
(divided out of this ap-  essarily follow that the most effective and
advanta- plication) which relates to an analogous apparatus for  geous
systems to be employed for this purpose and method of decoding track
identification informa-  should utilise "off the shelf" integrated circuit
A/D con- tion.                                               verters,
either for the quantification of the A and B Analog-to-digital code
conversion has in the past  25  servo-positioning bursts, or for the
decoding of the been accomplished in a number of different ways,
track-identification information. commencing long ago by use of
variousdiscrete-com-        AnovelA-to-D conversion procedure is disclosed
ponent hardware implementations and proceeding      by which anticipated
signal bursts are processed to through periodic generations generally
trending to-  obtain pulses whose particularwidth is dictated bythe ward
the development and production of integrated   30  amplitude of the
detected or received bursts, and circuit devices intended for universal or
widely-appli-  whose particular width is quantified directly by using cable
use as "building block" converters, which have  the magnitude of the pulse
to drive a counter-timer. come to be used on a more or less generalized
basis,  The resulting count thus integrally embodies a digi- in a multitude
of applications, wherever the need pre-  tised representation of the
initial analog signal burst, sented itself.
35  and provides a digital signal which is directly available The use of
such "off the shelf", multipurpose A/D  for further digital processing as
for example by stor- converters has led to almost immediate acceptance
age in memory and comparison or computation and widespread use which to a
considerable extent   through use of digital components or devices. has
replaced particularly-designed hardware conver-     Considered from a
somewhat more particular ter implementations; however, it is quite likely
that in  40   perspective, the method and apparatus of the inven- a number
of such instances individually-designed    tion in a preferred embodiment
comprises discrete converter systems would yield both improved results
hardware componentry utilised in conjunction with and economic advantage as
well, and the present in-  what may be typical or known types of read
channel vention is addressed to situations of this type.    electronics in
a digital storage device, for example In a particular illustrative
embodiment, the pres-  45   magnetic disc or tape, which in effect
separately ent invention is directed to "embedded servo" sys-  channels the
detected positioning signals after differ- tems such as (by way of
particular example) that dis-  entiation thereof, to subject such signals
to times and closed in the applicants US-A-4,472,750 and co-
comparative sample-and-hold techniques using as a pending European
application 85301749. In the sys-  reference a known function generated
during an iden- tems particularly addressed in this patent and appli-  50
tical period, the reference and the held, sampled sig- cation, a format for
embedded servo information is  nal being applied to a bi-stable device
(e.g., compar- disclosed which includes positioning information    ator)
whose shifting states trigger a counter-timer blocks containing both
track-identification informa-  and thus produce the aforementioned digital
count tion and servo-positioning tracking "bursts".            US-A-3 720
927 discloses a method and appara- In a preferred form of the invention,
paired servo-  55  tus for reading and writing digital information. It dis-
tracking signals are recorded, forexample byfirst and  closes a
pulse-coding arrangement, whereby two op- second ("A" and "B") bursts which
are positioned on  posite-polarity pulse portions are combined so as to
opposite sides of the track centerline and which ap-  produce an algebraic
sum from the two oppositely- 2    
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portions. Specifically, during a first     representation of the magnitude
of the second such portion a counter-timer is incremented a number    held
value, in the form of a second digital count of steps corresponding to the
first pulse portion, and  value; then it is immediately decremented by a
number of      (i) calculating a correction value based upon the steps
corresponding to the other part of the pulse in-   5  first and second
digital count values; and volved. The digitally-encoded result hence
character-   (j) positioning the transducer head by moving the ises the
overall difference between the pulse por-      head in dependence upon the
correction value. tions.
According to a second aspect of the present in- EP-A-069548 represents the
closest prior art.    vention there is provided a tape drive including
means The present invention differs from the disclosure of  10  for
processing analogue track-following information this document in that the
former includes a ramp    recorded on storage media and for positioning a
counter AID converter which was not previously      transducer-head in
accordance therewith, the tape thought suitable for use in a
sequentially-operating  drive comprising: high speed tape drive. A ramp
counter convecter is     (a) reading meansforreading somefirst recorded
disclosed in: "The Radio and Electronic Engineer",   15  information and
producing a corresponding first vol. 53, No. 10, pp. 361-368, Oct. 1983,
F.A. Bellis:   sample signal therefrom; "Introduction to digital audio
recording". Specifically,  (b) capacitative holding means for holding a
first the A/D converter used In the present Invention is ar-  value
representative of the first sample signal; ranged capacitatively to hold a
value representative    (c) digitising means for digitising the magnitude
of a sampled value, and to digitise the magnitude of  20  of the first held
value by timing an interval during the held value by timing an interval
during which an    which an output from a reference source changes output
from a reference source changes at a known       at a known rate from a
reference value to a first rate from a reference value to a further value
which    further value which is representative of the first is
representative of the held value.                    held value; According
to a first aspect of the present inven-  25  (d) digital timing means for
outputting the timed tion there is provided a method, in a tape drive, of
interval, being a digital representation of the mag- processing analogue
track-following information re-     nitude of the first held value, in the
form of a first corded on storage media and positioning a transduc-
digital count value; er-head in accordance therewith, the method com-
(e) means for dumping the charge on the capac- prising the following steps:
30       itative holding means; (a) reading some first recorded information
and     (f) the reading means further being arranged to producing a
corresponding first sample signal       read some second recorded
information and to therefrom;
produce a corresponding second sample signal (b) holding on capacitative
holding means a first   therefrom; value representative of the first sample
signal;    35  (g) the capacitative holding means further being (c)
digitising the magnitude of the first held value  arranged to hold a second
value representative of by timing an interval during which an output from
the second sample signal; a reference source changes at a known rate from
(h) the digitising means further being arranged to a reference value to a
first further value which is  digitise the magnitude of the second held
value representative of the first held value;     40      by timing an
interval during which the output from (d) outputting the timed interval,
being a digital  the reference source changes at a known rate
representation of the magnitude of the first held   from the reference
value to a second further val- value, In the form of afirstdigital count
value; and  ue which is representative of the second held val- dumping the
charge on the capacitative holding      ue; means;
45      (i) the digital timing means further being ar- (e) reading some
second recorded information        ranged to output the timed interval,
being a digital and producing a corresponding second sample
representation of the magnitude of the second signal therefrom;
held value, In the form of a second digital count (f) holding on the
capacitative holding means a     value; second value representative of the
second sam-   50  (j) calculating means arranged to calculate a cor- ple
signal;                                         rection value based upon
the first and second (g) digitising the magnitude of the second held
digital count values; value by timing an interval during which the out-
(k) positioning means for moving the transducer put from the reference
source changes at a          head in dependence upon the correction value.
known rate from the reference value to a second   55  Means may be provided
for cumulatively sum- further value which is representative of the sec-
ming and storing the output from a substantially con- ond held value;
stant supply and using the cumulative store as said (h) outputting the
timed interval, being a digital  reference source. 3    
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above, the conversion apparatus     a segment of recording tape although in
a broader as- and method of the Invention are most advantageously  pect
being representative of other forms of recording applicable to embedded
servo-tracking systems, and  media, e.g., magnetic disc. The segment of
media 10 in particular to certain such systems utilised in con-  so
illustrated is shown to have user-data recording nection with magnetic tape
as a recording media. In   5   fields 18 and 18' and a number of parallel
data tracks such an environment, the preferred embodiment al-   or paths,
designated I-IV inclusive, it being under- lowsforthe use of the same basic
digital conversation  stood that any given numberof such parallel paths or
circuitry and components for use in both decoding   tracks will typically
be present on media as custom- trackaddresses and for comparing theAand
Bservo-      arily used. As illustrated, between the user-data positioning
signals and generating an error signal  10  fields 18 and 18' is a block 20
of positioning informa- therefrom. In particular, the preferred system
produc-  tion, which includes both track-identification headers es digital
representations of the track addresses and  32,32a (track I), 34, 34a
(track 11), 32', 32'a (track III), of Aand B positioning signal magnitudes,
and thus di-  etc. In addition to the track-identification headers just
rectly provides digital signals from which a normal-  noted, each of the
blocks of positioning information 20 ized error signal may be produced by
digital compu-  15  in each of the recording tracks also includes a pair of
tation techniques.                                  laterally-offset
servo-positioning bursts 36 and 38, The method and apparatus of the
preferred em-    which are disposed sequentially with respect to one
bodiment thus provide desirable and effective digital  another along the
length of the recording track and conversion techniques and circuitry by
use of discrete  positioned on opposite sides of the track centerline.
hardware components providing multiple-purpose re-  20   The bursts 36 and
38 may be designated "A" and "B" suits on a more advantageous
cost-effective basis   respectively. The aforementioned United States Pa-
than would be true, for example, by use of typical in-  tent 4,472,750 sets
forth the purposes underlying the tegrated circuit components. Additional
objectives  format just described, together with the advantages and
advantages of the invention will be made more   obtained thereby. For added
clarity, and considering apparent upon consideration of the ensuing
specifi-  25  the showing set forth in Figure 1, it may be noted that
cation and by reference to the attached drawings, de-  this Figure is
intended to principally illustrate the use picting a particular preferred
embodiment of the in-  of recording tape as a media, with the tracks being
re- vention.                                            corded in
serpentine, alternating fashion, i.e., track I The invention may be carried
into practice in va-  being forwardly-encoded, track 11 being reversely-en-
rious ways and one specific embodiment will now be   30  coded, track III
being forwardly-encoded, etc. Within described by way of example, with
reference to the  each such track, the first-encountered header (e.g.
accompanying diagrams, in which:                    header 32 in track I
and header 34a in track II) is for- Figure 1 is reproduced from the
aforementioned   wardly-encoded, whereas the  last-encountered United
States Patent 4,472,750, and illustrates a  headers (e.g., header 32a in
track I, header 34 in preferred and illustrative formatfor positioning in-
35  track 11, etc.) are reversely-encoded, so as to present formation, in
conjuction with which the method   the same recording pattern and timing
during read and apparatus of the invention are particularly  operations,
bearing in mind that in the event a posi- advantageous and in connection
with which the    tioning erroroccurs itwill be importantto rapidly iden-
same will be explained;                          tify the particular track
encountered. Figure 2 is also reproduced from the aforemen-  40  In the
above-described positioning information tioned United States Patent, and
constitutes an il-  format, it will be noted that the track-identification
lustrative timing and decoding illustration of an  headers 32, 34a etc. are
each centered upon their re- exemplary track-identification format;
spective recording tracks, whereas the servo-posi- Figure 3 is a system
block diagram showing the  tioning bursts 36, 38, etc. are laterally
offset, extend- general attributes of a preferred read/write sys-  45  Ing
in opposite directions from the track centerline in tem for use in storage
apparatus in accordance   each case. Accordingly, it will be understood
that if a herewith; and                                    transducer head
having a height of approximately Figure 4 isa schematic circuit diagram
illustrating  one-half track Is utilized, the amplitude of the signals one
particular preferred embodiment of the in-   reproduced from the
track-identification headers will vention.
50   be approximately the same even if the transducer As indicated above,
Figures 1 and 2 are repro-   pole pieces (that is, the gap) are misplaced
as much duced from United States Patent 4,472,750, and      as one-half
track away from the centerline of a track serve to depict an illustrative,
but preferred, embed-  being followed. Essentially the opposite is true
with ded servo format and track-identification coding    respect to the
amplitude of signals reproduced from scheme in connection with which the
preferred em-  55  the "A" and "B" servo-positioning bursts 36 and 38 (or
bodiment will be explained.                         36, 38', etc.) since if
the transducer head is precisely In Figure 1, an illustrative segment 10 of
record-  aligned with the track centerline, each such servo- ing media is
shown, which may be considered to be   positioning burst will be reproduced
with equal ampli- 4    
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being disposed sequentially in time.    which thus occurs at a known point
in time and which The further the recording head errs away from the     may
be decoded on the basis of that predetermined track centerline, however,
the higher the amplitude   timing pattern. More particularly, if each bit
cell is will be for the signals reproduced from the particular  considered
to be divided Into three "sub-cells", the servo-positioning burst over
which the head is more   5   presence of the recorded signal for a duration
of (for fully aligned.                                        example) the
first one-third of the bit cell may be tak- It will be noted that in the
illustrated embodiment  en to indicate the presence of a logic zero,
whereas of Figure 1, each of the data fields 18, 18' in the ad-  the
continuing presence of the signal for the first two- jacent tracks
terminates at the same point along the  thirds of the bit cell may be
considered to be a logic tape, on a track-to-track basis, although such
lateral  10   one. In such an arrangement, there will typically be no
registration is not in a strict sense an absolute re-  signal
presentduringthelastone-third of each bitcell, quirement of the general
system illustrated. The de-  and indeed the presence of signal during that
interval picted arrangement does, however serve to illustrate  may if
desired by deemed an error check. Thus, the that in a forward progression
through each of the ser-  signal pattern depicted in Figure 2 may be seen
to pentine recording tracks, the positioning information   15  represent a
properly-encoded signal whose overall format provides a consistent pattern
which is the     logic value would be 001010. Each such bitvalue may same
from one track to another on the basis of con-   be utilized as part of a
track address, or a certain tent and timing. Consequently, each such block
of     number less than the whole may suffice for that pur- positioning
information may be utilized as a synchron-  pose, with remaining bit cell
values being taken as an ization pattern, and of course identical timing
may be   20  indicator of other desired information, e.g., the rela- used
for detection and decoding of the information   tive position of that block
along the length of the re- contained therein. For example, referring to
track I as  cording track. illustrative, it will be noted that an erased
gap desig-  While the detection, decoding, and error-signal nated "x"
appears between the end of the user-data   generation techniques employed
with positioning pat- field 18 and the first (forwardly-encoded) header
25  terns of the nature of that illustrated at20 in Figure 1 block 32. A
different and longer erased gap (x+y) ex-  may be accomplished in a variety
of different ways, ists between the end of the oppositely-encoded head-
certain particular such ways constitute the main fo- er 32a and the next
ensuing user-data block 18'. The  cus of the present invention. More
particularly, as il- same pattern is true in track 11 if the same is
consid-  lustrated in the system block diagram of Figure 3, (di- ered in a
right to left direction, and the pattern of track   30  rected toward
preferred methodology for writing such I is repeated in track III, etc. In
actuality, the length of  servo patterns), a preferred overall system for
repro- track "y" is the same as the length of one of the track-  ducing and
processing the positioning information in- identification headers 32, 34,
etc., and this distance  cludes a closed-loop head-positioner system com-
or duration, is approximately twice that of the servo-  prising a stepper
motor 40 whose rotational output positioning bursts 36, 38 (represented in
Figure 1 by   35   drives a positioning cam 42 which is in turn coupled the
designation "z"). Representing such durations      by a pivotal positioning
arm 44 to a transducer or are, for the length "y" of the
track-identification head-  head 46, shown as being vertically moveable
upon a ers, a duration of approximately 2 milliseconds, and  positioning
and guiding head slide 48. The trans- the duration "z" of the positioning
burst of the order of  duced read" output from the head 46 is coupled 1
millisecond.                                  40   along a path 50 to a
read amplifier and filter 52, and An exemplary track-identification header
32 oc-   the outputof the latter is coupled sequentially to a rec- curring
over a duration y is illustrated in Figure 2a,  tifler 54, a peak detector
56, a sample-and-hold cir- and the envelope thereof is illustrated
corresponding-  cuit 58, and an analog-to-digital converter 60, whose ly in
Figure 2b. It may be seen in this Figure that the  output ultimately is fed
to a microprocessor 62 which overall duration of the track-identification
header Is  45   controls the stepper motor driver 64, thus controlling
divided up into a number of bit cells, six of the same  the operation of
stepper motor40. The illustrated sys- being shown for purposes of
illustration in Figure 2b  tem also includes, for the sake of completeness,
a wherein they are designated as bit cells A-F inclusive.  servo signal
"write" generator 66 whose output is cou- During each such bit cell, a
burst of uniform-frequen-  pled through a write amplifier 68 backto the
transduc0 cy signal Is recorded (for example, square waves at a   50   er
head 46, for recording or "writing" operations. The frequency such as 125
kilohertz). The duration of    recording media or tape 10 is shown as being
provid- each of these bursts of uniform frequency (and uni-   ed in
cartridge form, enclosed within a cartridge form amplitude) determines
whetherthe logicvalueof    housing 11, in which it Is driven
byamotor-driven cap- that bit cell is a binary zero or a binary one. More
par-  stan 70 which may be directly coupled to a capstan ticularly, in
accordance herewith, each of the headers  55   drive motor 72, a motor
driver being shown as 74. In- 32, 34, etc. occurs at a known timing point
within the  asmuch as accurate tape speed control and regula- positioning
block and each such header is in effect  tion is of the essence in such
operations, both for subdivided into a known number of bit cells, each of
"reading" and "writing" on the tape, a tachometer 75 5    



9                   EP 0 159 841 B1                 10 should be utilized,
driven by the capstan drive motor  a setlevel and pass only the selected
(i.e., sampled") 72, the tachometer output being coupled back to the
positive peaks (half-wave rectification) of the differ- microprocessor 62
along a path 76.                 entiated positioning signal to a storage
capacitor 112. Referring now to the schematic diagram shown in  The latter
provides the "hold" function, under control Figure 4, and considering the
same generally In light   5   of a "threshold signal applied via an input
line 135 to of the overall system shown more generally in Figure  an AND
gate 115 and an inverter 117, via a resistor 3, the read amplifier and
filter 52 may generally be  113, by means of which the storage capacitor
112 may considered to be that portion of the circuit shown at  be cleared
or discharged (i.e., "dumped") at selected the top of Figure 4. More
particularly, this circuitry  times. The sampled, peak-detected,
differentiated preferably includes an input switch section 80 com-   10
signal is then coupled along a path 114 and applied prising the two
interconnected FET's 82 and 84, each  to the negative input of a comparator
116. Also, this of which controls (opens or closes) one of the two  signal
is outputted along a parallel path 114(a) fortest complementary Input lines
86 and 88, both FETs in  or other purposes, as noted hereinafter. turn
being simultaneously controlled by a write-      The comparator 116 has its
positive input cou- enable or write-gate signal to a path 90 during times
15  pled to a constant-current charging network 120, when Information (user
data) Is being written on the  which includes a transistor 122 whose base
is cou- media. The input switch 80 thus provides a read-   pled to the "B+"
supply through a pair of series-con- disable feature during writing
operations. Assuming a  nected diodes 121 and a voltage-developing resistor
read mode, the inputs from the transducer head on  123. The common node 124
of the comparator 116 paths 86 and 88 are coupled through the FET's 82   20
and the constant-current source 120 is coupled to one and 84 and are
applied to an amplifier 92, which may  side of a storage capacitor 126,
which is selected to be a TL 592 differential video amplifierwhich in
effect  produce a reverse sawtooth wave shape in response provides a
preamplifying function. Following the am-  to applied cycles of the
constant-current charging cir- plifier 92, the read signals are applied to
a filter net-  cult The node orpoint 124 is also coupled to the input work
94, which is a 2-pole low-pass, 1-pole high-pass  25  line 135 and the
control gate 115, along a path 135, filter. Following the filter 94, the
signals are applied to  through a resistor 223 and an inverter 127. The
nodal a differentiator network 96 and, after differentiation,  point 124
is, additionally, coupled from a point 125 are applied to a conventional
data-read circuit 98,  (between the capacitor 126 and the inverter 127),
which may be an IC3470 read chip frequently used in  through an inverter
128 back along a line 130(a) to a such data-read applications. The
processed data sig-  30  "clear or "dump" Input line 130, which in general
par- nals from read chip 98 are outputted on a path 100,  allels the
threshold input line 136 noted above. Both which may be coupled back to the
host data system  input lines 130 and 135 are coupled to outputs of the for
any of the customary functions (e.g., display,  microprocessor 62 (Figure
3) to receive control sig- printing, etc.).
nals therefrom. The path 130 is also coupled, along Apart from user-data
reading functions, output-  35   a second branch 130(b), to one input of an
"Exclusive ted on the path 100 as noted above, the read system  OR" gate
132, whose other input is coupled back to of Figure 4 also reproduces
signals from the position-  the outputof the comparitor 116,while also
being con- ing information blocks 20 described above in connec-  nected to
the A+" supply source. tion with Figure 1 and 2. These read signals are of
a  Generally speaking, the overall functioning of the very different nature
from the user data signals, as al-  40  circuitry just described above Is
to provide a very ac- ready noted, and after passing through the input
curately-timed switched output from the Exclusive switch 80, preamp 92,
filter 94, and differentiator 96,  ORgate 132 on a line 133, which is
coupled to a digital these signals are coupled along a path 102 fordecod-
counter-timer 61 (for example, an IC8253) which may ing and digital
conversion, which involves the rectifier  be considered as part of the
"analog-to-digital conver- stage 54, peak detector stage 56,
sample-and-hold  45  ter" block 60 shown in Figure 3. As explained more
stage 58, and ultimately the A-to-D section 60, the  fully below, the
result is a digital count value providing components of which are
illustrated in the lower por-  to the microprocessor. When utilized to
process the tion of Figure 4.
track-address headers 32, these count values signify With continued
reference to Figure 4, it will be  the presence of at least
minimum-amplitude signal noted that the path 102 Initially encounters a
voltage   50  bursts within the various bit cells and also time the
level-setting and rectifying network 103 which is cou-  duration thereof,
so as to indicate whether the same pled tothe "A+" voltage supplythrough an
appropriate  constitute logic zeros or logic ones. When dealing resistor
104 and which has a pair of series-connected  with the read output produced
from reproduction of diodes 106 used to bias the input of an operational
the Aand B servo bursts 36 and 38, respectively, the amplifier 108. The
resulting signals are then coupled  55  count values directly indicate the
amplitude of the to the half-wave recitifier and peak detector network
tracking signals read, on the basis of which an error 56, which preferably
includes back-to-back diodes  signal may readily be computed by the
microproces- 110 and 111 which reject any signal component below  sor for
use in making tracking corrections. 6    
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the overall operation briefly  al to the amplitude of the sampled servo
signal held described above is achieved by applying the rectified  on the
capacitor 112. This count thus provides a pulse and peak-detected
("sampled") positioning informa-  signal whose width accurately measures
the "A" ser- tion "read" signal to the capacitor 112, which stores  vo
amplitude, and a similarly-produced such signal ("holds") the
resultantvaluewhle thatvalue is applied   5   immediatelyfollows which
measures the amplitude of to one input of the comparator 116. The other
input of  the corresponding B" servo signal. These two digital this
comparator is coupled to the charging capacitor  count values, coupled to
the microprocessor 62 from 126, which produces a linear ramp function as a
result  the counter-timer 61, can readily be differenced to of being
charged by constant-current source 120. If  produce an error signal, and in
fact the two such dig- the positive input of the comparator Is higherthan
the   10  ital values can readily be utilized by the microproces- negative
input, the output to gate 132 remains high,  sor to produce a normalized
error signal, through ap- but whenever the opposite input condition
prevails,  plication of the classical normalization relationship the output
goes low. Which of these two input condi-  constituting the difference-sum
quotient of the A and tions prevails is thus primarily a function of the
am-  B values. plitude of the signal stored on capacitor 112, which re-  15
The same basic type of operation provides a con- flects the amplitude of
the read signal from the trans-  venient and accurate way to decode the
track ad- ducer. Accordingly, considering the A and B servo-  dress
information encoded in positioning blocks 32, positioning bursts (36 and 38
in Figure 1), with appro-  34, etc.... This is accomplished by the
processor 62 priate internally-clocked sampling control signals  setting
the input control line 135 low and In turn caus- from the microprocessor
applied on inputs 130 and   20  ing the output of the inverter 117 to also
go low. This 135, each such Aor B servo burst is sampled by clear-  results
in the capacitor 112 being discharged through ing or dumping the storage
capacitors 112 and 126  the resistor 113. When track address signals (as
and then allowing the same to charge in response to  shown in Figure [err]
are present. a semi-sawtooth sig- their respective applied signals. As
described above,  nal is presenton capacitor 112, with some nominal DC the
charge applied to capacitor 126 generates a linear  25  value. In the
absence of signal (such as during the last ramp function whose magnitude is
compared bycom-   third of each bit cell, after a burst defining a logic
one parator 116 to the magnitude of the "A" or "B" servo-  or zero) the
signal stored on capacitor 112 will decay positioning signal then being
held on capacitor 112.  to a nominal zero (volt) level. In addition to the
oper- Wheneverthe lattervalue is exceeded bythe linearly-  ation just
stated, the branch 136 of the control line rising charge on capacitor 126,
comparator 116 will  30  135 also causes the inverter 127 to go low,
resulting toggle, or change state. The "dump" signal from the  in the
constant-current source 120 providing current microprocessor on input 130
which initially clears the  through the resistor 223 and establishing a
preselect- storage capacitor 126 via the line 130(a) is also ap-  ed level
at the node 124. This level at the node 124 plied by the line 130(b) as an
input to the Exclusive  is compared by the comparator 116 with the semi- OR
gate 132; consequently, this input will normally  35  sawtooth signal on
the capacitor 112. In the presence remain high, as is also true of the
output of compar-  of a track address signal within the bit cell, the mini-
ator 116 prior to the time it toggles in the aforemen-  mum value on the
capacitor 112 is greater than the tioned manner. Thus, toggling of the
comparator 116  value at node 124. When the track address signal causes a
change of state by Exclusive OR gate 132,  stops, at some fixed time later,
the value on the ca- and this produces a switched output state on the path
40  pacitor 112 will drop below the level at nodal point 133, which is used
as one of the controlsforthe afore-  124. This in turn causes comparator
116 to change mentioned counter-timer 61. When the sampling-     state,
indicating the absence of signal. The time storage capacitor 112 is
discharged (through the re-  counted from the first detected presence of
the track sistor 113) by a control signal (logic low) applied to the
address signal until the detected absence is used to input 135, the
resulting logic low signal is also coupled   45  accurately determine the
logic value of the bit cell sig- along the path 136 to the node 124 and to
the positive  nal, i.e., a binary "one" or zero". input of the comparator
116, thereby toggling the lat-  Thus, by successively accumulating on the
ca- ter and changing the state of the Exclusive OR gate  pacitor 112 the
charge attributable to the signal which 132, which resets the counter-timer
61. As soon as  is present in each of the bit cells shown in Figure 2,
charge from the next sampled servo signal has been   50  and by timing the
duration of each such signal the en- accumulated on the storage capacitor
112, the coun-  coded signals within each of the different bitcells may
ter-timer begins running again, and whenever the   first be qualified with
respect to satisfying a required steadily-rising ramp applied to capacitor
126 causes  minimum threshold value and then decoded as to log- toggling of
the comparator 116, the change-state out-  ic zero or one value according
to the length of time put of the comparator, under logical control of gate
55   which the counter-timer 61 shows each threshold- 132, will again stop
the counter from running.     qualified signal to have been present during
the bit The operation just described produces a digital  cell. During this
operation, "dumping" of the storage count value in counter 61 which is
directly proportion-  capacitors for reset purposes is under microproces- 7



13                  EP 0 159 841 B1                    14 sor control on a
time-gating ("windowing") basis cor-    ital representation of the
magnitudeofthefirst responding to the known positioning signal location
held value, in the form of a first digital count and the known bit cell
timing and duration. Bysequen-     value; and dumping the charge on the
capac- tially storing each resulting count for a bit cell group-  itative
holding means (112); ing, the corresponding digital address or value is as-
5  (e) reading some second recorded informa- sembled for the track then
being followed and read.       tion and producing a corresponding second
From the foregoing description and discussion, it     sample signal
therefrom; may be seen that the present embodiment provides         (f)
holding on the capacitative holding means a unique method and apparatus for
A-D conversion,         (112) a second value representative of the
particularly (but not exclusively) useful in data-  10    second sample
signal; storage devices such as disc and tape drives, having      (g)
digitising the magnitude of the second held different controllable modes of
operation by which re-    value by timing an interval during which the
cording track address bursts are directly decodable       output from the
reference source changes at and may first be tested or qualified against a
prede-     a known rate from the reference value to a termined minimum
allowable recording amplitude,  15       second further value which is
representative and also by which servo-positioning (tracking) bursts     of
the second held value; recorded along the data tracks on the media may be
(h) outputting the timed interval, being a dig- directly decoded, compared
and used to produce a          ital representation of the magnitude of the
position-corrective error signal. In the second such      second held
value, in the form of a second dig- mode, the method and apparatus produces
precisely-  20   ital count value; timed pulses whose width is directly
proportional to     (i) calculating a correction value based upon the
amplitude of the recorded signals read from the       the first and second
digital count values; and media, the count values so produced thus
digitizing       (j) positioning the transducer head (46) by the same. In
the first such mode, where amplitude         moving the head in dependence
upon the cor- values (beyond merely meeting minimum threshold  25
rection value. levels) may not be representative of information, the
duration of the signals may be outputted in similar di-  2. A method as
claimed in Claim 1 in which the first rect signal form but with the
resulting digital count val-  and second sample signals are peak-detected
ue representative of the duration of the transduced    signals. signal. At
the same time, valuable economies are re-  30 alized since although
implemented from discrete cir-  3. A method as claimed in Claim 2 including
differ- cuit components rather than being of integrated-cir-   entiating
the signals prior to the peak-detecting. cui form, the preferred apparatus
may be construct- ed at approximately one-third the cost of typical inte-
4. A method as claimed in any of the preceding grated circuit (chip)-form
A-D converters adapted for  35  claims including establishing a required
minimum similar operational results.                           amplitude
threshold for the first and second re- corded information by comparing an
amplitude representation of the first and second sampled Claims
signals with a predetermined minimum allowable 40      amplitude, and
thereby selectively enabling an 1. Amethod, in a tape drive, of processing
analogue    input. track-following information recorded on storage media
(10) and positioning a transducer-head    5. A method as claimed in any of
the preceding (46) in accordance therewith, the method com-       claims in
which the output from the reference prising the following steps:
46      source increases or decreases at a substantially (a) reading some
first recorded information      linearratefromthwreferencetothefirstand
sec- and producing a corresponding first sample       ond further value.
signal therefrom; (b) holding on capacitative holding means    6. A tape
drive including means for processing ana- (112) a first value
representative of the first  60  logue track-following information recorded
on sample signal;                                   storage media (10) and
for positioning a trans- (c) digitising the magnitude of the first held
ducer-head (46) in accordance therewith, the value by timing an interval
during which an      tape drive comprising: output from a reference source
changes at a         (a) reading means for reading some first re- known
rate from a reference value to a first  55    corded information and
producing a corre- further value which is representative of the
sponding first sample signal therefrom; first held value;
(b) capacitative holding means (112) for hold- (d) outputting the timed
interval, being a dig-    ing a first value representative of the first 8



13                  EP 0159 841 B1                  14 sor control on a
time-gating ("windowing") basis cor-    ital representation of the
magnitude ofthe first responding to the known positioning signal location
held value, in the form of a first digital count and the known bitcell
timing and duration. Bysequen-     value; and dumping the charge on the
capac- tially storing each resulting count for a bit cell group-  itative
holding means (112); ing, the corresponding digital address or value is as-
5  (e) reading some second recorded informa- sembled for the track then
being followed and read.      tion and producing a corresponding second
From the foregoing description and discussion, it    sample signal
therefrom; may be seen that the present embodiment provides         (f)
holding on the capacitative holding means a unique method and apparatus for
A-D conversion,        (112) a second value representative of the
particularly (but not exclusively) useful in data-  10   second sample
signal; storage devices such as disc and tape drives, having     (g)
digitising the magnitude of the second held different controllable modes of
operation by which re-   value by timing an interval during which the
cording track address bursts are directly decodable      output from the
reference source changes at and may first be tested or qualified against a
prede-    a known rate from the reference value to a termined minimum
allowable recording amplitude,  15      second further value which is
representative and also by which servo-positioning (tracking) bursts    of
the second held value; recorded along the data tracks on the media may be
(h) outputting the timed interval, being a dig- directly decoded, compared
and used to produce a         ital representation of the magnitude of the
position-corrective error signal. In the second such     second held value,
in the form of a second dig- mode, the method and apparatus produces
precisely-  20   ital count value; timed pulses whose width is directly
proportional to     (i) calculating a correction value based upon the
amplitude of the recorded signals read from the      the first and second
digital count values; and media, the count values so produced thus
digitizing      (j) positioning the transducer head (46) by the same. In
the first such mode, where amplitude        moving the head in dependence
upon the cor- values (beyond merely meeting minimum threshold  25
rection value. levels) may not be representative of information, the
duration of the signals may be outputted in similar di-  2. A method as
claimed in Claim I In which the first rect signal form butwith the
resulting digital countval-  and second sample signals are peak-detected ue
representative of the duration of the transduced   signals. signal. At the
same time, valuable economies are re-  30 alized since although implemented
from discrete cir-  3. A method as claimed in Claim 2 Including differ-
cuit components rather than being of integrated-cir-  entiating the signals
prior to the peak-detecting. cuit form, the preferred apparatus may be
construct- ed at approximately one-third the cost of typical inte-  4. A
method as claimed in any of the preceding grated circuit (chip)-form A-D
converters adapted for  35  claims including establishing a required
minimum similar operational results.                          amplitude
threshold for the first and second re- corded information by comparing an
amplitude representation of the first and second sampled Claims
signals with a predetermined minimum allowable 40      amplitude, and
thereby selectively enabling an 1. A method, in a tape drive, of processing
analogue  input. track-following information recorded on storage media (10)
and positioning a transducer-head    5. A method as claimed in any of the
preceding (46) in accordance therewith, the method com-      claims in
which the output from the reference prising the following steps:
45      source increases or decreases at a substantially (a) reading some
first recorded information     linearratefromthe referencetothefirstand
sec- and producing a corresponding first sample      ond further value.
signal therefrom; (b) holding on capacitative holding means    6. A tape
drive including means for processing ana- (112) a first value
representative of the first  50  logue track-following information recorded
on sample signal;                                  storage media (10) and
for positioning a trans- (c) digitising the magnitude of the first held
ducer-head (46) in accordance therewith, the value by timing an interval
during which an     tape drive comprising: output from a reference source
changes at a        (a) reading means for reading some first re- known rate
from a reference value to a first  55   corded information and producing a
corre- further value which is representative of the       sponding first
sample signal therefrom; first held value;
(b) capacitative holding means (112) for hold- (d) outputting the timed
Interval, being a dig-    ing a first value representative of the first 8
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control the digital timing means (6). (c) digitising means for digitising
the magni- tude of the first held value by timing an inter-  11. A tape
drive as claimed in any one of Claims 6 to val during which an output from
a reference     10 in which the reading means, capacitative hold- source
changes at a known rate from a refer-   5  ing means and digitising means
are further ar- ence value to a firstfurther value which is rep-  ranged to
effect track-identification by decoding resentative of the first held
value;            track-identification information recorded on the (d)
digital timing means (6) for outputting the  storage media (10), the
positioning means being timed interval, being a digital representation
arranged further to move the transducer head of the magnitude of the first
held value, in the   10  (46) in dependence upon an output of the digital
form of a first digital count value;            timing means which is
representative of the de- (e) means for dumping the charge on the ca-
coded track-identification information. pacitative holding means (112); (f)
the reading means further being arranged to read some second recorded
information   15   Patentansprliche and to produce a corresponding second
sam- ple signal therefrom;                        1. Verfahren, um in ainem
Bandlaufwerk analoge (g) the capacitative holding means further be-
Spurfolge-lnformationen, die auf Speichermedi- ing arranged to hold asecond
value represen-    en (10) aufgezeichnet sind, zu verarbeiten, und tative
of the second sample signal;     20      elnen Abtastkopf (46) in
Obereinstimmung mit (h) the digitising means further being ar-      diesen
Informationen zu positionieren, wobei das ranged to digitise the magnitude
of the sec-    Verfahren die folgenden Schritte aufweist: ond held value by
timing an interval during        (a) das Lesen erster aufgezeichneter
Informa- which the output from the reference source         tionen und die
Erzeugung aines entsprechen- changes at a known rate from the reference
25    den ersten Abtastsignals daraus; value to a second further value
which is rep-      (b) das Festhalten eines ersten Wertes, der resentative
of the second held value;              das erste Abtastaignal
reprisentiert, auf ka- (i) the digital timing means further being ar-
pazitiven Haltemitteln (112); ranged to output the timed interval, being a
(c) die Digitalisierung der Gr6ge des ersten digital representation of the
magnitude of the   3o  gehaltenen Werts durch Zeitsteuerung der second held
value, in the form ofa second dig-     Dauer eines Intervalls, im Verlauf
dessen sich Ital count value;                                  elne Ausgabe
von einer Referenzquelle mit ei- (j) calculating means arranged to
calculate a       ner bekannten Geschwindigkeit von einem correction value
based upon the first and sec-     Referenzwert zu elnem ersten weiteren
Wert ond digital count values;               35         verindert derffrden
ersten gehaltenen Wert (k) positioning means for moving the trans-
reprlsentativ ist; ducer head (46) in dependence upon the cor-        (d)
die Ausgabe des zeltgesteuerten Inter- rection value.
valls, das eine digitale Darstellung der Grole des erten gehaltenen Warts
ist, in Form el- 7. Atape drive as claimed in Claim 6 including peak-  40
nes ersten digitalen Zfilhlwerts; und das Ld- detecting means for
peak-detecting the signals.       schen der Ladung auf den kapazitiven
Halts- mitteln (112); 8. A tape drive as claimed in Claim 6 or Claim 7 in-
(a) das Lesen zweiter aufgezeichneter Infor- cluding differentiating means
for differentiating     mationen und die Erzeugung sines entspre- the
signal prior to peak-detection.        45         chenden zweiten
Abtastsignals daraus; (f) das Festhalten aines zweiten Wertes, der 9. A
tape drive as claimed in any one of Claims 6 to     das zweite Abtastsignal
reprisentiert auf den 8 in which the reference source is a linearly-
kapazitiven Haltemittain (112); ramped voltage source (120; 126).
(g) die Digitalisierung der Gr8Me des zweiten 50         gehaltenen Warts
durch Zeitsteuerung der 10. Atape drive as claimed in any one of Claims 6
to     Daucrelnes Intervalls, im Verlaufdessen-sich 9 including a bistable
switching means (116) ar-      die Ausgabe von der Referenzquelle mit einer
ranged to receive as one input the first and see-     bekannten
Geschwindigkeit von dam Refe- ond hold value and as another input the
output        renzwert zu einem zweiten weiteren Wert ver- from the
reference source, and arranged to  55        Andert, der fr den zweiten
gehaltenen Wert change its output state in response to a predeter-
reprAsentativ Ist; mined relationship between the said inputs, the      (h)
die Ausgabe des zeitgesteuerten Inter- output from the switching means
(116) acting to       valls, das sine digitale Darstellung der Groge 9    
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des zweiten gehaltonen Werts ist, In Form 0i-      (e) Mittel zum Loschen
der Ladung auf den nes zweitn digitalen Zahlwerts;
kapazitiven Haltemitteln (112); (I) die Berechnung eines Korrekturwerts auf
(f) wobel die Lesernittel auflerdern vorgese- der Grundlage des ersten und
des zweiten di-       hen sind, um zweite aufgezeichnete Informa- gitalen
Zahlwerts; und                  5          tionen zu lesen und ein
entsprechendes zwei- (J)die Positionierung des Abtastkopfes (46)        tes
Abtastsignals daraus zu erzeugen; durch Bewegung des Kopfes in Abhangigkeit
(g) wobei die kapazitiven Haltemittel auler- von dem Korrekturwert.
dem vorgesehen sind, um eonen zweiten Wert zu halten, der fOr das zweite
Abtastsignal re- 2. Verfahren nach Anspruch 1, bel welchem des er-  io
prasentativ let; ste und das zweite Abtastaignal spitzen-gleich-      (h)
wobel die Digitalisierungsmittel auaerdem gerichtete Signal. sind.
vorgesehen sind, um die Groae des zweiten gehaltenen Werts durch
Zeitsteuerung der 3. Verfahren nach Anspruch 2, welches die Diffe-
Dauer eines Intervalls zu digitalisieren, im renzierung der Signale vor der
Spitzengleichrich-  15  Verlauf dessen sich die Ausgabe von der Re- tung
beinhaltet.                                      ferenzquelle mit einer
bekanntbn Geschwin- digkelt von dem Referenzwert zu einem zwei- 4.
Verfahren nach einern der vorhergehenden An-          ten weiteren Wert
verandert, derfurden zwei- sprulche, das die Festsetzung eines erforderli-
ten gehaltenen Wert reprasentativ [st; chen
Mindestamplitudenschwellenwertes fOr die  20    (i) wobel die digitalen
Zeitstbuerungsmittel ersten und zweiten aufgezeichneten Informatio-
auBerdem daffrvorgesehen sind, das zeitge- nen beinhaltet, indem eine
Amplitudendarstel-        steuerte Intervall, des eine digitale Darstel-
lung des ersten und des zweiten Abtastsignals        lung derGrWae des
zweiten gehaltenen Werts mit einer bestimmten zulassigen Mlndestamplitu-
ist, in Form eines zweiten digitalen Zahiwerts de verglichen wird und
dadurch selektiv elne Emn-  25  auszugeben; gab. erm6gllcht wird.
0) Berechnungsmittel zur Berechnung eines Korrekturwerts auf der Grundlage
des ersten 5. Verfahren nach einem der vorhergehenden An-           und des
zweiten digitalen Zahlwerts; sprOche, bei dem die Ausgabe von der Referenz-
(k) Positionierungsmittel zur Bewegung des quelle mit olner im wesentlichen
linearen Ge-  30     Abtastkopfes (46) in Abhangigkeit von dem
schwindigkeit vom Referenzwert auf den ersten         Korrekturwert. und
den zweiten weiteren Wert steigt oder fallt. 7. Bandlaufwerk nach Anspruch
6, welches Spit- 6. Bandlaufwerk, wolches Mittel zur Verarbeitung
zengleichrichtungsmittbl zur Spitzengleichrich- analoger
Spurfolge-Informationen, die auf Spel-  35  tung der Signale aufweist.
chermedien (10) aufgezeichnet sind, und zur Po- sitionierung eines
Abtastkopfes (46) in Oberein-  8. Bandlaufwerk nach Anspruch 6 oderAnspruch
7, stimmung mit diesen Informatlonen umfaSt, wo-      welches
Dlfferenzierungsmittol zur Dlfferenzle- bei das Bandlaufwerk aufweist:
rung des Signals vor der Spitzengleichrichtung (a) Lesemittel zum Lesen
ersatr aufgezeich-  40  aufweibt. neter Informationen und zur Erzsugung
sines entsprechenden ersten Abtasteignals daraus;  9. Bandlaufwerk nach
einem derAnsprOche 6 bis 8, (b) kapazitive Haltemittel (112) zum Festhal-
bei dem die Referenzquelle sine linearansteigen- ten eines orsatn Wortes,
derfOr des orate Ab-   de oder abfallende Spannungsquelle (120; 126)
tasteignal reprisentativ ist;           45      iSt. (c)
Digitallslerungsmittbl zur Digitalisierung der GrBoe des erston gehaltonen
Werts durch  10. Bandlaufwerk nach elnem derAnsprriche 6 bis 9,
Zeitstouerung der Dauer eines Intervalls, Im    welches ein bistabiles
Schaltmittel (116) auf- Verlauf dessen sich sine Ausgabe von elner
weist, das dafurvorgesehen let, als sine Elngabe Referenzquelle mit einer
bekannten Ge-  50      den ersten und den zwelten gehaltonen Wert und
schwindigkeit von einem Referenzwert zu ei-     als olneweitere Eingabe die
Ausgabe von der Re- nem ersten weibtren Wert verandert, der fur
ferenzquelle zu empfangen, und des dafOrvorge- den erston gehaltonen Wert
reprisentativ let;   sehen ist, seinen Ausgabezustand in Abhangig- (d)
digitale Zeitmessungsmittel (6) zurAusga-   keit von einer vorbestimmton
Beziehung zwi- be des zeitgestuertsn Intervalls, des sine di-  55  schen
den besagten Eingaben zu andern, wobei gitale Darstellung der Gr8Be des
ersten ge-     die Ausgabe von den Schaltmittoln (116) dazu haltenen Worts
Ist, in Form sines ersten digi-  dient, die digitalen Zeitsteuerungsmittel
(6) zu talen Zihlwerts;                                stbuern. 10    
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1      I 11. Bandlaufwerk nach einem der Ansprflche 6 bis         seconds
valeur de comptage numerique; 10, be! dem die Lesemittbl, die kapazitiven
Hal-      (I) calculerune valeurde correction bas6e sur tomittel und die
Digitallsiorungsmittel aulterdem     la premlere et la secondo valeurs de
compta- daffir vorgesehen sind, eine Spurerkennung            ge
num6riques, et durch Dekodlerung von Spurerkennungsinforma-   5      0)
positionner la tte-transducteur (48) en la tionen, die auf dem
Spelchermedium (10) aufge-        d6placant en fonction de la valeur de
correc- zeichnet sind, durchzufthren, wobei die Positio-      tion.
nierungsmittel aulardem dafairvorgesehen sind, den Abtastkopf (46) in
Abhangigkeit von einer   2. Proced6 suivant la revendication 1, dans lequel
Ausgabe der dig italen Zeitsteuerungsmittel, wel-  io  les premier et
second signaux 6chantillonn6s che die dekodlerte Spurerkennungalnformation
sont des signaux ayant subi une d~tection de cre- reprasentlert, zu
bewegen.                         to. 3. Proced6 suivant la revendlcation 2,
suivant le- Revendicatlons                                15      quel on
differencie les signaux avant la detection de crate. 1. Procde, dans un
derouleur de bande magneti- que, pour traitordes Informations analogiques
de  4. Procedesulvant l'une quelconquedes revendica- suvi de piste
nregistrees sur un support d'infor-  tions precedentes, suivant loquel on
etablit un mations (10) et pour positionner une tte-  20      seuil
d'amplitude minimum requis pour les pro- transducteur (46) on fonction de
ces informa-      mleres et secondes informations enregistrees en tlons, Is
procede comprenant los etapes suivan-    comparant une representation
d'amplitude des tes:                                               premier
et second signaux echantillonnes avec (a) lire des premieres informatlons
enregis-    une amplitude admissible minimum predtebrmi- trees et produire
un premier signal 6chantil-  25  ne, et on valide ainsi selectivement une
entree. Ionne correspondant A partir di celles-cl; (b) maintbnir sur un
moyen de maintien capa-  5. Procede suivant lNune quelconque des revendica-
citif (112) une premiere valeur representative  tions precedentbs, dans
lequel la sortie de la du premier signal echantillonne;
source de reference augments ou diminue A une (c) numeriser la grandeur de
la promilre va-  30  allure sensiblement linealre depuis la valeur de leur
maintenue en minutant un Intervalle pen-   reference jusqu'A la premiere et
la seconde au- dant lequel une sortie provenant d'une source   tres
valeurs. de reference se modifie A une allure connue depuls une valeur de
reference jusqu'A une   6. Derouleur de bands magnetique compronant un
premiere autre valeur qui est representative   35  moyen pour traiter des
informations de suivi de de la premlere valeurmaintenue;
pisto analogiques enregistrees sur un support (d) sortir le premier
intervalle minute, qui est  d'informations (10) et pour positionner une
tte- une representation numerique de la grandeur     transducteur (46) en
fonction de ces informa- de la premibre valeur maintonue, sous la for-
tions, le derouleur de bands magndtique compre- me d'une premiere valeur de
comptage nume-  40  nant: rique;etviderla charge prisentesurle moyen
(a) un moyen de lecture pour lire des premie- de maintien capacitif (112);
res informations enregistrees et produire un (e) lire certaines secondes
informations enre-     premier signal echantillonne correspondant A
gistrees et produire un second signal echan-       partir de celles-ci;
tillonne correspondant A partir de celles-cl;   45  (b) un moyen de
maintien capacitif (112) pour (f) maintbnir sur le moyen de maintlen capa-
maintenir une premiere valeur representative citif (112) une seconds valeur
representative      du premier signal echantillonne; du second signal
6chantillonnh;                    (c) un moyen de numerisation pour
numeriser (g) numeriser la grandeur de la seconde va-        Ia grandeur de
la premiere valeur maintenue lour maintbnue en minutant un Intervalle pen-
5o  en minutant un intervalle pendant loquel une dant lequel la sortie
provenant d'une source       sortie d'une source de reference se modifie A
de rdference se modifie A une allure connue        une allure connue depuis
une valeur de refe- depuis la valeur de reference jusqu'A une se-
rence jusqu'A une premiere autre valeur qui conde autre valour qui est
representative de       est representative de la premeire valeur main- la
seconds valeur maintenue;            55        tenue; (h) sortir
lintorvalle minutb, qui est une repre-  (d) un moyen de minutage numerique
(6) pour sentation numerique de la grandeur de la se-       sortir
l'intervalle minute, qui est une represen- conde valeur maintenue, sous la
forms d'une       tatlon numerique de la grandeur de la premib- 11    21
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re valeur maintenue, sous la forme d'une pro-   tr6es, la sortie du moyen
de commutation (116) mibre valeur de comptage num6rique;
intervenant pour commander le moyen de minu- (e) un moyen pour vider la
charge presentb      tage numerique (6). sur le moyen de maintien capacitif
(112); (f) le moyen de lecture 6tant, en outre, pr6vu   s   11. D6rouleur
de bande magn6tique suivant l'une pour lire des secondes informations
enregts-    quelconque des revendications 6 A 10, dans le- trees et pour
produire un second signal         quel Is moyen de lecture, le moyen de
maintien 6chantillonne correspondant A partir de cel-    capacitif et le
moyen de num6risation sont, en ou- les-ci;
tre, pr6vus pour effectuer une identification de (g) le moyen de maintien
capacitif etant, en   10  plste en d6codant les informations d'identifica-
outre, pr6vu pour maintenir une second. va-     tion de piste enregistr6es
sur le support d'infnr- lourrepresentative du second signal 6chantil-
mations (10), le moyen de positionnement etant lonne;
prevu, en  outre, pour deplacer la tite- (h) le moyen de numerisation
6tant, en outre,   transducteur (46) en fonction d'une sortie du prevu pour
num~riserla grandeur de la secon-  15  moyen de minutage numerique qui est
represen- de valeur maintenue en minutant un intervalle   tative des
informations d'identification de piste pendant lequel la sortie de la
source de refe-  decodees. rence se modifie A une allure connue depuis la
valeur de reference jusqu'a une seconds autre valeur qui est representative
de Ia so-  20 conde valeur malntbnue; (i) le moyen de minutage numerique
etant, en outre, prevu pour sortir l'intervalle minute, qui est une
representation numerique de la gran- deur de la seconds valeur maintbnue,
sous la  25 forma d'une seconds valour de comptage nu- merique; () un moyen
de calcul propre A calculer une valeur de correction basee sur la premibre
et la seconde valeurs de comptage numeriques,  3o et (k) un moyen de
positionnement pour ddpla- cer la tete-transducteur (46) en fonction de la
valeur de correction. 35 7. D6rouleurde bande magnetique suivantla reven-
dication 8, comprenant un moyen de d~tection de crete pour soumettre les
signaux A une d~tection de crAte. i
~~~~~~~~~~~~~~40 8. Derouleurde bands magnetique suivantla reven- dication
6 ou 7, comprenant un moyen de diffe- renciation pour differencier le
signal avant Ia de- toction de cr~te. 45 9. D6rouleur de bands magnetique
suivant l'une quelconque des revendications 6 A 8, dans lequel la source de
reference eat une source de tension en rampe lineaire (120; 126). 50 10.
Derouleur de bands magnetique suivant l'une quelconque des revendications 6
A 9, compre- nant un moyen de commutation bistable (116) propre A recevoir,
A titre d'une entree, la premiere et la second. valeurs de maintien et, A
titre d'au-  us tre entree, la sortie de la source de reference, et prevu
pour modifier son etatde sortie en reaction A une relation predeterminee
entre lesdites en- 12    


