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CONTROLLING APPARATUS AND METHOD OF CONTROLLING TRACKING FOR 

• 
TAPE-SHAPED RECORDING MEDIUM 

BACKGROUND 

1. Field of the Invention 

/Pos~ t.op'J 

ttso 23tff ~2.. 

The present invention relates to a controlling device for 

a tape-shaped recording medium and a tracking control method for 

a tape-shaped recording medium. More particularly, the present 

invention relates to a controlling device for a tape-shaped 

recording medium and a tracking control method for a tape-shaped 

recording medium for controlling the relative speed of the 

transporting speed of a tape-shaped recording medium and the 

peripheral_: ,Speed of a rotational drum. 
·~ 

2. Background of the Invention 

Recording and/or recording apparatuses such· as digital _audio 

tape recorders and external storage devices for computers 

employing magnetic tape as a recording medium for storing audio 

data or computer data are well known. In these apparatus, a 

magnetic tape is wound helically or wrapped around the outer 

peripheral of the rotary drum to an angular extent of 90°. In 

this condition, the magnetic tape is transported and the rotary 
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drum is rotationally driven. As a result, high density data is 

recorded on the magnetic tape by a head of the rotary drum in a 

helical scanning method. 

In this case, with the aid of the rotary drum, there are 

recorded on the magnetic tape T 8: plurality of tracks TKA• TKB 

inclined reiat·i ve to the proceeding direction of the magnetic 

tape T, as schematically shown in FIG. 1. In FIG. 1, alternate 

tracks TKA,TK8 .are formed and recorded by magnetic heads A and B 

build in the rotary drum, respectively. ·These tracks TKA• TKB 

have opposite azimuths. Information signals ATFl, ATF2 for using 

an automatically tracking control (hereinafter ref erred ATF 

signals) are recorded in predetermined positions as ATF 

(Automatic Track Finding) areas of each tracks. These ATF 

signals are. used to a tracking control which is performed the 

tracking operation to control a capstan motor and control the 

transportation speed of "the magnetic tape T. In the conventional 

digital audio tape recorder, the tracking control is executed 

according to detection signal of these ATF signals. 

In the other tracking control, which is used in the 

external storage device, it is used a signal recorded -in the 

predetermined position of the track which is a sync signal such 

as a block sync signal. In the external storage device, a 

plurality of block data is recorded in the tracks. It is used 

the block sync signal to the tracking control which is positioned 
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at the lower end position of the tracks. Hereinafter, the signal 

recorded in the predetermined position of the track is referred 

a TATF signal. During reproduction, the magnetic heads must be 

accurately scanned the tracks of the magnetic tape T. In the 

tracking control used the TATF signals, it is measured time or 

period from the rotary drum positioned at ·a reference position 

to the magnetic head arrived to the pattern of the TATF signal, 

and the measured time is compared with the reference value. An 

e.rror .component as the compared result become to a servo error 

information. The transportation speed of the magnetic tape T is 

controlled to control the rotational speed of the capstan motor 

which is transported the magnetic- tape according to the servo 

error information. In other words, it is adjusted to the 

relative _velocity betw·een the rotational speed of the rotary drum 

and the transportation speed of the magnetic tape by the 

adjustment of the transportation speed of the magnetic tape so 

as to obtain disable tracking conditions. 

For example, as shown in FIG. 2(a), the phase position of 

the rotary drum is taken to be the reference position when the 

magnetic head HD is in the position shown in FIG. 2 (a) with 

respect .. to the track TK C?n the magnetic tape T. A time T1 when 

the rotational drum is in the reference phase position may then 

be detected by, for example, adopting a construction where a 

pulse signal is generated from a pulse generator (PG) provided 
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at a drum motor for rotationally driving the rotary drum, at the 

time when the rotating rotary drum is in the reference phase 

position. After this, the magnetic head HD ·comes into contact 

with the magnetic tape T, scans the track TK and detects the 

signal pattern for the TATF signal as the reproducing data, the 

timing of which is taken as the time T2• The time necessary from 

the time T1 to the time T2 is taken as T8 , as shown in FIGS. 2(a) 

and 2(b). 

The time necessary from when the rotary drum is in the reference 

phase position to when the s_i~nal pattern for the TATF signal is 

detected i.e. the time for the magnetic head HD to obtain 

preferable tracking conditions with respect to the track TK so 

that the head is tracing the center of the track TK is measured 

and set-up beforehand as ·the reference value. Desirable tracking 

conditions are therefore obtained when the measured time Ts 

coincides with the reference value. On the other hand, when the 

time Ts and the reference value are compared and a difference 

exists, a tracking shift proportional to this difference is 

occurring. Servo control can then be executed so as to remove 

this difference by influencing the transportation speed of the 

magnetic tape. However, with the tape recording and/or 

reproducing apparatus described above, the position of the 

-average height of the tracks formed on the magnetic tape changes 

for various reasons. In FIG. 1, conditions are shown where the 
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position of the average height of the each of the tracks. TKA and 

TK8 on the magnetic tape T has changed by Ah in regions AR! and 

AR2. This may occur for various reasons ~uch as temperature 

differences during recording, differences in mechanical 

conditions in discontinuous recording or recording using 

different equipment. For example, when ·the portion for the 

region AR2 is recorded b~ a different recorder after the portion 

for the region AR! of FIG. 1 has been recorded, the position of 

the average height of the tracks often changes as shown in FIG. 

1 due to the difference in mechanical condition between the 

recorders. In case where ~he magnetic tape with tracks shown in 

FIG.' 1 is reproduced with a servo operation using a tracking 

control method, these cha~ges cause extremely undesirable 

results. Namely, the time Ts, which is a time from when the 

rotational drum is in the reference phase position to when the 

signal pattern for the TATF signal is detected, changes 

significantly between the region AR! and the region AR2. For 

example, when the reproduction is shifted to the region AR2 from 

the region AR! for which desirable tracking control is being 
·;.· 

performed by comparing a certain reference value with the 

measured value Ts• the measured value Ts will.thereafter include 

the time corresponding to the variation Ah in the height position 

as an error for the previous reference value. The tracking 

control is therefore then exerted toward ·out of control, by which 
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the reproducing error rate is deteriorated and data correction 

and the reproduction become impossible. The. above-mentioned 

tracking servo method is therefore ·extremely ineffective against 

variation in the position of the average track height. In the 

case· of an apparatus for recording and/or reproducing computer 

da:ta. when reproduction becomes impossible· due to variation in 

the position of the average track height, the tape is rewound 

back to the .point where the reproduction became impossible and 

a new reference value is measured, the tape is then rewound again 

and tracking control can be carried out using the new reference 

value. However, this considerably delays the reproduci~g 

operation. With devices that playback music data or moving image 

data, i.e. an apparatus or devices that demand immediate 

reproduction, this kind of re-try operation cannot be carried out 

and the above kind of tracking control method may not be adopted. 

SUMMARY OF THE INVENTION 

• 
It is therefore an object of the present invention to 

provide a tape-shaped recording medium controlling apparatus 

which resolves the above mentioned problem. 

It is another object of the present invention to provide a 

tape-shaped recording medium tracking control method which 

resolves the above-mentioned problem. 
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According to the present invention, there is provided a 

controlling apparatus for a tape-shaped recording medium having 

information signa~s and information for controlling the 

transporting speed of the tape-shaped recording medium being 

recorded on a plural! ty of oblique tracks on the tape-shaped 

recording medium. The controlling apparatus includes a 

rotational drum, a tape transport mechanism and a controller. 

The rotational drum is provided with at least one head. The tape 

transport mechanism is for transporting the tape-shaped recording 

medium at a prescribed speed. The controller is for con:trolling 

the relative speed.of the transporting speed of the tape-shaped 

recording medium by the tape transport mechanism and the 

peripheral speed of the rotational drum. The controller compares 

a value of measured time duration, which is from a time when the 

head passes a reference phase position of the head within one 

rotation of the rotational drum to a time when the head starts 

to reproduce information for controlling the transporting speed 

recorded on the tape-shaped recording medium, with a reference 

value, and controls the relative speed on the basis of the 

comparison results. The controller also determines whether or 

not a difference between the value of.measured time duration, 

which is from the time when the head passes the reference phase 

position of the head within one rotation of the rotational drum 

to the time when the head starts to reproduce the information for 
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controlling the transporting speed recorded on the tape-shaped 

recording medium, and the reference value falls within a 

prescribed range. 

According tp the present invention. there is provided a 

method of controlling tracking for a ta:pe-shaped recording medium 

having information signals and information for carrying out 

tracking control of the tape-shaped recording medium being 

recorded on a plurality of oblique tracks on the tape-shaped 

recording medium. This method involves comparing a value of 

measured time duration, which is from a time when a head passes 

a reference phase position of a head within one rotation of a 

rotational drum provided with at least one head to a time when 

the head starts to reproduce information for carrying out 

tracking control recorded on the tape-shaped recording medium, 

with a reference value, determining whether or not the difference 

between the value of measured·time duration, which is from the 

time when the head passes the reference phase position of the 

head within one rotation of the rotational drum to the time when 

·the head starts to reproduce the information for carrying out 

-
tracking control recorded on ·the tape-shaped recording medium, 

and the reference value falls within a prescribed range . and 

controlling the relative speed of the transporting speed of the 

tape-shaped recording medium and the peripheral speed of the 

rotational drum on the basis of the comparison results when the 
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determined result falls within the prescribed range. 

According to the present invention, there is provided a 

controlling apparatus for a tape-shaped recording medium. having 

information signals and information for carrying out tracking 

control of the tape-shaped recording medium being recorded on a 

plurality of slanted tracks on the tape-shaped recording medium. 

The controlling device includes a rotational drum, a tape 

transport mechanism and a controller. The rotational drum is 

provided with at least one head. A tape-shaped recording medium 

is wound around the rotational · drum. The head records 

information signals and information for carrying out tracking 

control on the tape-shaped recording medium by the head and also 

reads out information signals and information for carrying out 

tracking control recorded on the tape-shaped recording medium. 

The tape transport mechanism is for transporting the tape-shaped 

recording medium at a prescribed speed. The controller is for 

controlling the relative speed of the transporting speed of the 

tape-shaped recording medium by the tape transport mechanism and 

the peripheral speed of the rotational drum. The controller 

compares a value of measured time duration. which is from a time 

when the head passes a reference phase position of the head 

within one rota ti-on of the rotational drum to a time when the 

head starts to reproduce a signal for carrying out tracking 

control recorded on the tape-shaped recording medium, with a 
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reference value, and controls the relative speed on the basis of 

the comparison results. The controller determines whether or not 

a difference between the value of measured time duration, which 

is from the time when the head passes the reference phase 

position of the head within one rotation of the rotational drum 

to the time when the head starts to reproduce information for 

carrying out tracking control recorded on the tape-shaped 

recording medium, and the reference value fa1ls within a 

prescribed range, and further controls the relative speed on the 

basis of the comparison results when the determined result falls 

·within the prescribed rang~. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. ·1 is a view illustrating a change in the average height 

of tracks on the magnetic tape; 

FIG. 2(a) and FIG. 2(b) are views illustrating a tracking 

control operation employing an information signal for tracking 

control, wherein FIG. 2(a) is a view showing the relationship 

between the magnetic head and the tape tracks and FIG. 2(b) is 

a timing chart illu~trating the tracking control operation; 

FIG. 3 is a block diagram showing the essential parts of the 

structure for a recording and/or reproducing apparatus of an 

embodiment of the present invention; 
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FIGS 4(a) to 4(f) are timing charts illustrating the servo 

operation of the servo circuit of the recording and/or 

reproducing apparatus, whe~ein FIG. 4(a) is a wavef6rm diagram 

showing a frequency signal DFG from a drum driving motor, FIG. 

4(b) is a waveform diagram showing a reference position phase 

pulse outputted from the drum driving motor, FIG. 4(c) is a 

waveform diagram showing a switching pulse for head changeover, 

FIG. 4(d) is a waveform diagram showing a reproducing signal 

read-out by the head, FIG. 4(e) is a waveform diagram showing a 

TATF signal.and FIG. 4(f) is a waveform diagram showing a count 

value of a counter; 

FIG. 5 (a) and FIG. 5 ( b) are views explaining the servo 

circuit operation, wherein FIG. 5(a) is a waveform diagra~ 

showing changes in the measured value when the average height of 

the tracks changes and FIG. 5(b) is a waveform diagram showing 

the timing of the measuring operation for obtaining the measured 

value; and FIG. 6 is a flowchart showing a processing for 

the servo circuit. 

DESCRIPTION OF THE INVENTION 

The following is a detailed description with reference to 

the drawings of a recording and/or reproducing apparatus for a 

tape-shaped recording medium for the present invention. The 



12 

embodiment in the following is described with the example of a 

recording and/or reproducing apparatus taking a magnetic tape as 

tne tape-shaped recording medium. 

fIG. 3 is a ~iew showing the structure of the essential 

parts a recording and/or reproducing apparatus for recording 

digital data to and reproducing digital data from a . magnetic 

tape. A rotational drum 1 is rotationally driven by a drum 

driving motor 8. On the drum 1, two magnetic heads 2A and 2B are 

provided positioned in such a manner as to be azimuthally 

opposite each other at an angle of 180~. 

A magnetic tape 3 is then pulled out from a tape cassette 

not shown in the drawing by a pair of loading pins 4 and wrapped 

around the outer periphery of the rotational drum 1 to an angular 

extent of 90°. The magnetic tape 3 has a plurality of inclined 

tracks, which are recorded information signals such as digital 

data for a computer or th~ like. Each track is composed of a 

plurality of blocks which·have a sync signal. In other words, 

the inf irmation signal is recorded on the track in the block 

unit. The sync signal is used the TATF signal above-mentioned. 

The magnetic tape 3 is pressed against a capstan 5 by a pinch 

roller 6 and is transported at a speed corresponding to the 

rotations of the capstan 5 by the pinch roller 6 and the capstan 

5. The capstan 5 is rotatably driven by a capstan motor 7. 

Tracks of the magnetic tape 3 are alternately scanned by the 
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magnetic heads 2A and 2B·and thus read-out signals are supplied 

to an RF amplifier 9 through a rotary transformer'not shown in 

the drawings. A signal outputted from the RF amplifier 9 is 

supplied to a reprod~cing processor 10. The reproducing 

processor 10 then performs prescribed demodulation, error 

correction and de-interleaving processes on the output signal 

from the RF amplifier 9 and supplies the output as reproducing 

data through an output terminal 16. The output signal of the RF 

amplifier 9 is also supplied to a synchronization detector 11 and 

a synchronization pattern within the track TATF signal is 

detected. A servo circuit 12 performs servo control for rotation 

of the capstan driving motor 7 and the drum driving motor 8. 

The servo circuit 12 is composed of a measurer 12a, a 

comparator 12b, a drive signal generator 12c .and a reference 

signal re-writer 12d, to be described later. At the servo 

circuit 12, a detection signal indicating that the 

synchronization pattern for the TATF signal from the 

synchronization detector 11 is inputted to the measurer 12a and 

a frequency signal CFG corresponding to the rotational velocity 

are provided from an FG (frequency generator) that is provided 

at the capstan driving motor 7. The frequency signal CFG is 

provided to the drive signal gene.rator 12c and is used to control 

the capstan driving motor 7. A frequene!y signal DFG from an FG 

provided at the drum driving motor 8 and a refer~nce phase 
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position pulse DPG from a PG (pulse generator) are provided to 

the servo circuit 12. The pulse DPG is provided to the measurer 

12a to be used in the generation of a: measured value Ts(U) to be 

described later. The frequency signal DFG is provided to the 

drive signal generator 12c and is used for controlling the 

driving of the drum driving motor 8 . A· counter .13 used for 

·measuring time is constructed from, for example, a ~elf-propelled 

counter, with the count value at each moment being provided to 

the servo circuit 12. A reference value memory 14 is co~prised 

of a memory that is at least capable of being re-written with 

data such as an S-RAM or EEP-ROM, on which a reference value T0 

for the capstan servo is recorded. 

A controller 15 is composed of a microcomputer etc. and 

controls the operation. of each of the parts of the recording 

and/or .reproducing apparatus including the servo circuit 12. 

Although the recording system circuit is not shown in FIG. 

3, the servo .circuit 12 performs a constant rotational speed 

servo operation based on the frequency signals CFG and DFG with 

regards to the drum driving m·otor 8 and the capstan diving motor 

7 at the time of recording. With regards to the drum driving 

motor 8, the servo circuit 12 detects the rotational phase 

position of the rotational drum 1 from the reference phase 

position pulse DPG provided to the drive signal generator 12c and 

detects the rotational speed from the frequency signal DFG. The 
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drive signal generator 12c of the servo circuit 12 compares the 

reference speed information and the rotational speed information 

to obtain speed error information. In r·esponse to this speed 

error information the rotational driving power as the driving 

signal is then adjusted and provided to the motor 8 to be driven 

at a constant velocity. The drive signal generator 12c also 

compares rotational speed information, which is obtained from the 

frequency signal CFG provided from the capstan driving motor 7, 

with the reference speed information to generate speed error 

information. The rotational driving power as the driving signal 

is then generated on the basis of the speed error information and 

is supplied to the c~pstan motor 7 which is ·thus driven at a 

constant rotational speed. The servo circuit 12 also performs 

a constant rotational speed servo for the drum driving motor 8 

during the reproduction, while servo control including tracking 

adjustment is performed for the capstan driving motor 7. 

For the capstan driving motor 7, a tacking control operation 

is performed by using the TATF signal on the basis of the 

rotational speed (for example, 2000 rpm) of the drum driving 

motor 8 during the reproduction .. This is briefly described using 

FIGS. 4(a) through 4(f). FIG. 4(a) shows the frequency signal 

DFG from the drum driving motor 8, FIG. 4(b) shows the reference 

phase position pulse DPG from the drum driving motor 8, and FIG. 

4(c) shows the switching pulse providing the changeover timing 
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for the magnetic heads 2A and 2B. During reproduction, the track 

data SA of FIG. 4(d) is read as the reproducing data by the 

magnetic head 2A and track data s8 is read as reproducing data by 

the magnetic head 2B. A synchronization pattern for the TATF 

signal is detected at the synchronization detector 11 for the 

track data SA and s8, and the detected timing signal based.on the 

TATF signal as shown in FIG. 4(e) is inputted to the measurer 12a 

of the servo circuit 12. FIG. 4(f) schematically shows the count 

value for the counter 13. 

In the tracking control operation employing the TATF signal 

shown in FIGS. 2(a) and 2(b), the time from the magnetic head 

being at a certain reference phase position at a certain point 

in time to the time when the TATF signal is read is measured and 

an servo error value is obtained by comparing this measured value 

with a reference value. Regarding the measuring operation of the 

measurer 12a, the count value of the counter 13 is read-in at the 

timing Tu of the reference phase position pulse DPG of FIG. 4(b) 

and the count value of the counter 13 is read-in at the timing 

Tu when the TATF detection signal of FIG. 4(e) is obtained. The 

measurer 12a then subtracts the count value for the timing T2A 

from the count value for the timing TlA and_ a measuring value Ts(U) 

is generated. A reference value TO is measured beforehand as the 

value that the measured value Tsrol must have and this reference 

value T0 is stored in the reference value memory 14. The 
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measured value Ts(U} obtained by the measurer 12a is then compared 

at the comparator 12b with the_ reference value T0 read-out from 

the memory 14 and the resulting difference is then taken as error 

information. The output of the comparator 12b as the. error 

information is provided to the drive signal generator 12c. At 

the drive signal generator 12c, the drive·signal provided to the 

capstan driving motor 7 is corrected based on the output from the 

comparator 12b and the corrected drive signal is supplied to the 

capstan driving motor 7. As a result, the relative speed of the 

drum driving motor 8 and the capstan driving motor 7 can be 

adjusted so as to obtain· good tracking conditions. 

If the average height of the tracks varies as sho~n in FIG. 

1, the servo operation in ~ tracking control method employing 

this kind of TATF signal cannot provide normal operation. In 

this embodiment, however, normal operation can be continued in 

accordance with these kind of height variations. In order to 

achieve this, the serv~ circuit 12 updates the reference value 

T0 in accordance with an operation for detecting changes the 

average height. The process is described using FIGS. 5(a), 5(b) 

and 6. FIG. 5. (a) shows a change in the measured value T
8
(u) when 

the average height of tQe tracks fluctuate in the regiqns ARl and 

AR2 shown in FIG. 1. FIG. 5(b) shows the timing of the operation 

for measuring the measured value Ts(U}. For example, in 

considering only the region ARl, the measured vslue Tsro} 
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fluctuates due to jitter of the rotational drum etc. in the way 

shown in FIG. 5(a) even when there are no fluctuations in the 

average height of the track. The operation for detecting changes 

in the average height of the tracks must therefore be carried out 

·reliably so as to reject· fluctuations due to jitter of the 

rotational drum. In this embodiment, changes in the average 

height of the tracks can therefore be detected while excluding 

fluctuations due to jitter of the rotational drum. 

In the flowchart in FIG. 6, step FlOO shows the operation 

for measuring the reference value T0 beforehand. Here, the 

measured reference value T0 is stored in the reference value 

memory 14 and is used in an error value calculation during the 

reproduction. The process in step FlOl onwards is proceeded with 

at the servo circuit 12 ·during the reproduction. First, an 

observation is made with the reference phase position pulse DPG 

to determine whether or not the rotational drum 1 has reached the 

reference phase position. This is carried out by a controller 

for the servo 12 that is not shown in the drawings or by the. 

controller 15. When the rotational drum has reached the reference 

phase position. the value of the counter 13 at this time is 

read-in at the measurer 12a and ·held as the time T1 (F102) .. The 

servo 12 then waits for the TATF detection signal to be provided 

from the synchronization detector 11 (F103). When a detection 

signal is provided from the synchronization detector 11, the 
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value of the counter at this time is read-in and held as the time 

T2 (F104). · When the times T1 and T2 are read-in, the measurer 12a 

calculates ·. CT2 T1) and the result is outputted as the 

measurement value Ts(U) (F105). The value measured previously Ts(U-

l) is then subtracted from the current measured value Tsro) at.the 

reference value re-writer 12d and the difference is taken as the 

deviation .L\Ts(U) in the measured value (F106). The reference value 

re-writer 12d then compares the absolute value of the deviation 

.L\Ts(U) with a prescribed value .a. .CF107). The valu~ .a. is set to be 

a value greater than the sum of the fluctuation of the measured 

value Ts(U) due to jitter of the rotating drum and the maximum 

credible value of variation of the measured value Tsro) due to the 

change in the height of track taken as the measuring target. 

That is, the prescribed value .a. is taken as a threshold value for 

determining whether the deviation .L\Ts(U) is due to the influence 

of jitter of rotational drum etc. or due to variation in the 

track height. For example. as shown by the measured values 

within the region ARl in FIG. 5(a), the absolute value of the 

deviation .L\Ts(U). that is the difference due to ·the. influence of . 

jitter of the rotational drum etc. between the currently measured 

value Ts(U) and the previously measured value Ts(U-l). is 

compara:ti vely small and is determined to be smaller than the 

prescribed value .a.. 

On the other hand, with the boundary portion of the regions 
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ARl and AR2 i.e. the case where the current measured value Ts(U) 

is the value measured for the track for the region AR2 and the 

previously measured value Ts(U-l) is the measured value for the 

track for the region AR!. and the average track height in the 

region ARl changes in the region AR2 as shown in FIG. 1, the 

value for the deviation ATs(U-1) becomes large as shown in FI~. 

S(a) and the absolute value of the deviation ATs(U) is determined 

to be larger than the prescribed value ~. When it is determined 

by the reference value re-writer 12d in step F107 that the 

absolute value of the deviation ATs(U} is smaller than the 

prescribed value ~. then the average height of the tracks at this 

time is not changed i.e. a normal servo. operation is being 

executed. The difference between the measured value Ts(U) and the 

reference value To is therefore outputted at the comparator 12b 

as the servo error value e(u) (F109). This servo error value 

e(u) is provided to the drive signal generator 12c and a servo 

operation is executed for the capstan driving motor 7 (FllO). 

The current measured value Ts(U) is then held in the reference 

value re-writer 12d or a memory within the servo circuit 12 as 

the previous measured value Ts(U-1) for the detection in next time 

(Flll) -and the process returns to step FlOl. 

On the other hand, when it is determined at the reference 

value re-writer 12d that the absolute value of the deviation ATs(U) 

is larger than the prescribed value~. it is determined that the 
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average height of the tracks has changed at this time. In this 

·case, a normal servo operation· cannot be executed with the prior 

reference value T0• A process of updating the reference value T0 

is therefore carried out in step F108 by the reference value 

re-writer 12d. In the updating process for the reference value 

" re-writer 12d, the new referenc_e value T0 is taken to -be the sum 

of the prior reference value T 0 and the deviation ATs(U). As the 

new reference value T0, for example, the current measured value 

Ts(U) may be taken without modification. However, as in this 

embodiment, the adding . of the deviation ATs(U) to the prior 

reference value T0 may be taken for minimizing influence of 

jitter. When a new value is calculated at the reference value 

rewriter 12d, then the value is written into the reference value 

memory 14. 

After this, in the same way_ as before, tbe current measured 

value Ts(U) is then held in the reference value re-writer 12d or 

a memory within the servo circuit 12 as the previous measured 

value Ts(U-l) for the detection in next time (Flll) and the process 

returns to step FlOl. After this, if the process proceeds to 

step Fl09, servo control is executed using the new reference 

value T0• After the reference value T0 has been updated, a more 

suitable reference value may be searched with the reproduction 

being continued. In the embodiment described above, even 

if the average height of the tracks can be found varies, the 
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variation is detected to set-up a new reference value for being 

able to continue a servo operation employtng a tracking control 

method using a TATF signal. There will tnerefore no abnormal 

tracking control employing a TATF signal that makes reproduction 

impossible and it will no longer be necessary re-wind the tape 

for performing a re-try operation in ·the case that the 

reproduction is not possible. The present invention is, however, 

by no means limited to the above embodiments, and various 

modifications that remain within the scope of the present 

invention are possible. 

In this embodiment, a TATF signal was detected for carrying 

out servo control i.e. tracking control operation.· However, in 

the case that track formats have other specific patterns, other 

signals may be detected for measuring the timing and the similar 

servo operation may be carried out. The present invention may 

also be broadly applied to tape recording and/or reproducing 

apparatus using helical scanning methods such as digital data 

recording and/or reproducing apparatus, a digital audio data 

recording and /or reproducing apparatus and 8 millimeter video 

recorders etc. 
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What is claimed is: 

1. A controlling apparatus .for a tape-shaped recording 

medium having information signals and information for controlling 

transporting speed of the tape-shaped recording medium being 

recorded on a plurality of slanted tracks on the tape-shaped 

recording medium, said controlling apparatus comprising: 

a rotational drum provided with at least one head; 

tape transporting means for transporting the tape-shaped 

recording medium at a prescribed speed;and 

control means for controlling a relative speed of a 

transporting speed of the "tape-shaped recording medium by said 

tape transporting means and a peripheral speed of said rotational 

drum, said control means comparing a value of measured time 

duration, which is from a time when said head passes a reference 

phase position of said head within one rotation of said 

rotational drum to a time when said head starts to reproduce 

information for controlling the transporting speed recorded on 

the tape-shaped recording medium, with a reference value, 

controlling the relative speed on the basis of comparison 

results, and further determining whether or not a difference 

between the value of measured time duration, which is from a time 

when said head passes a reference phase position of said head 

within on~ rotation of said rotational drum to the time when said 
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head starts to reproduce information for controlling the 

transporting speed recorded on the tape-shaped recording medium,· 

and the reference value falls within a prescribed range. 

2. A controlling apparatus for a tape-shaped recording 

medium according to claim 1, wherein said control means comprises 

calibrating means which determines whether or not a 

difference between the value of measured time duration. _which is 

from the time when said head passes a reference phase position 

of said head within one rotation of said rotational drum to the 

time when the head starts to reproduce information for 

controlling the transporting speed recorded on the tape-shaped 

recording medium, and the reference value falls within a 

prescribed range. and calibrates the reference value when a 

determination result exceeds the prescribed scope. 

3. A controlling apparatus for a tape-shaped recording . 
medium ac~ording to claim 2, wherein said calibrating means 

calibrates the reference value on the basis of a difference 

between a· current value and a previous value of measured time 

durations from the time when said head passes the reference phase 

posit~on of said head within one rotation of said rotational drum 

to the time when said head starts to reproduce information for 

controlling the transporting speed record~d on the tape-shaped 
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recording medium. 

4. A controlling apparatus for a tape-shaped recording 

medium according to claim 2, said apparatus further comprises a 

reference value setting means for setting a new reference value 

by adding the value for the difference .between the current 

measured value and the previous measured value to the reference 

value when said calibrating means determines that the reference 

value becomes inappropriate for generating a servo control 

signal. 

5. A controlling apparatus for a tape-shaped recording 

medium according to claim 4, said apparatus further comprises 

storage means for storing the reference value which is re-written 

by said calibrating means on the basis of the determination 

result. 

6. A controlling apparatus for a tape-shaped recording 

medium according to claim 2, wherein said control means further 

comprises determining means which compares a value of m.~asured 

time duration, which is from the time when said head passes a 

reference phase position of said head within one rotation of said 

rotational drum to the time when said head starts to reproduce 

information for controlling the transporting speed recorded on 

the tape-shaped recording medium, and a reference value, ·and 
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determines whether or not comparison results fall within the 

prescribed range~ 

7. A method of controlling tracking for a tape-shaped 

recording medium having information signals and information for 

controlling transporting speed of the tape-shaped recording 

medium being recorded on a plurality of oblique tracks on the 

tape-shaped recording medium, said method comprising the steps 

of: 

comparing a value of measured time duration, which is from 

a time when a head pasi;;es a reference phase position of a head 

within one rotation of a rotational drum provided with at least 

one head to a time when said head starts to reproduce information 

for carrying out tracking control recorded on the tape-shaped 

recording medium, with a reference value; 

determining whether or not the difference between the value 

of measured time duration, which is from the time when said head 

passes the reference phase position of said head within one 

rotation of said rotational drum to the time when said head 

starts to reproduce a signal for carrying out tracking control 

recorded on the tape-shaped recording medium, and the reference 

value falls within a prescribed range; and 

controlling the transporting speed of the tape-shaped 

recording medium and the relative rotational speed of the 
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transporting speed of the tape-shaped recording medium and a 

peripheral speed of said rotational drum on the basis of, the 

comparison results when the determination result falls within the 

prescribed range. 

8. A method of controlling tracking for a tape-shaped 

:i;-ecording medium according to claim 7, wherein the reference 

value is calibrated when the determination result falls outside 

the prescriqed range. 

9·. A method of controlling tracking for a tape-shaped 

recording medium according to claim 8, wherein the reference 

value is calibrated on the basis of a difference between a 

current value and a previous value of measured time durations 

from the time when said head passes the reference phase position 

of said head within one rotation of said rotational drum to the 

time when said head starts to reproduce information for carrying 

out tracking control recorded on the tape-shaped recording 

medium. 

10. A method of controlling tracking for a tape-shaped 

recording med1um according to claim 7, wherein the . reference 

value is calibrated and the relative speed is controlled on the 

basis of the calibrated reference value when the determination 

result falls outside the prescribed range. 
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11. A method of controlling tracking for a tape-shaped 

rec6rding medium according to c·laim 10, wherein the reference 

value is calibrated on the basis of a difference between a 

current value and a previous value of measured time durations 

from the time when said head passes the reference phase position 

of said head within one rotation of the rotational drum to the 

time when the head starts to repro.duce information for carrying 

out tracking control recorded on the tape-shaped recording 

medium. 

12. A controlling apparatus for a tape-shaped recording 

medium having information signals and information for controlling 

transporting speed of. the tape-shaped recording medium being 

recorded at a plurality of slanted tracks on the tape-shaped 

recording medium, said controliing apparatus comprising: 

a rotational drum provided with at least one head, said 

rotational drum having a tape-shaped recording medium being would 

around for recording information signals and information for 

carrying out tracking control on the tape-shaped recording medium 

and reading out information signals and information for d1rrying 

out tracking control being recorded on the tape-shaped recording 

medium by said head; 

tape transporting means for transporting the tape-shaped 

recording medium at a prescribed speed; and 
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control means for controlling a relative speed of a 

transporting speed of the tape-shaped recording medium by said 

tape transporting means and a peripheral speed of sai.d rotational 

drum, said control means comparing value of measured time 

duration, which is from a time when said head passes a reference 

phase position of the head within one rotation of said rotational . 
drum to the time when said head starts to reproduce a signal for 

controlling tracking control information recorded on the 

tape-shaped recording medium, with a reference value, controlling 

the relative speed on the basis of comparison results, 

determining whether or not a difference between the value of 

measured time duration, which is from a ·time when said head 

passes a reference phase position of said head within one 

rotation of said rotational drum to the time when said head 

reproduce information for carrying out tracking control recorded 

on the tape-shaped recording medium, and the ·reference value 

falls within a prescribed range, and further controll:i,ng the 

relative speed on the b~sis _of the comparison results when the 

comparison results fall within the prescribed range. 

13. A controlling apparatus for a tape-shaped recording 

medium according to claim 12, wherein said control means 

comprises calibrating means which determines whether or not a 

difference between the value of measured time duration, which is 
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from the time when said head passes a reference phase position 

of said head within one rotation of said rotational drum to the 

time when said head starts to reproduce a signal for carrying out 

tracking control recorded on the tape-shaped recording medium, 

and the reference value falls within a prescribed range, .and 

calibrates the reference value when a determination result 

exceeds the prescribed range. 

14. A controlling apparatus for a tape-shaped recording 

medium according to claim 13, ·wherein said calibrating means 

calibrates the reference value on the basis of a difference 

between a current value and a previous value of measured the time 

durations from the time when said head passes the reference phase 

position of said head within one rotation of said rotational drum 

to the time when said head starts to reproduce information for 

carrying out tracking control recorded on the tape-shaped 

recording medium. 

15. A controlling apparatus for a tape-shaped recording 

medium according to claim 12, said apparatus further comprises 

a reference value setting means for setting a new reference value 

by adding the value for the difference between the current 

measured value and the previous.measured value to the reference 

value when said calibrating means determines that the reference 
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value becomes inappropriate for generating a servo control 

signal. 

16. A controlling apparatus for a tape-shaped recording 

medium according to claim 15, said apparatus further comprises 

storage means for storing .the reference value which is re-written 

by said calibrating means on the basis of the determination 

result. 

17. ·A controlling apparatus for a tape-shaped recording 

medium according to claim 13, wherein said control means further 

comprises determining means which compares a value of measured 

time duration, which is from the time when said head passes a 

reference phase position of said head within one rotation of said 

rotational drum· to the time when said head starts to reproducing 

information for carrying out tracking control recorded on the 

tape-shaped recording medium, and a reference value, and 

determines whether or not comparison results fall within the 

prescribed range. 


