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Field of the Invention The present invention relates to _a ﬁa'hgiﬁ??“
for controlling a speed at which a wound tape is transported and a tape
unit equipped wth the control nethod, and nore particularly to a nethod
for controlling a transport speed of a.tape wound around a pair of reels
for use in a video tape recorder (hereiﬂafter referred to as a VIR), a
cassette deck or the like and a tape unit equipped with the control

met hod. Description of the Related Art A magnetic tape for use in

a VIRor the like is arranged such that its both ends are fixed to a

supply reel and a take-up reel, respectively, and its mddle portion

serves as a magnetized a METHOD FOR CONTROLLING TAPE
TRANSPORT VELOCITY

BACRKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a method for controlling a
speed at which a wound tape_is transported and a tape unit equipped
with the control method, and more particularly to a method for
controlling a transport speed of a tape wound around a pair of reels
for use in a video tape recorder (hereinafter referred to as a VIR),
a cassette deck or the like and a tape unit equipped with the
control method.

Description of the Related Art

A magnetic tape for use in a VIR or the like is arranged
such that its both ends are fixed to a supply reel and a take-up
reel, respectively, and its middle portion serves as a magnetized
surface which can be magnetized in accordance with a recording
signal. The magnetized surface contacts to a magnetic. head disposed
between the supply reel and the take-up reel so that the magnetic
head reads information recorded on the magnetic tape, and transfers
the information to predetermined electric circuits.

When a reel hub of the supply reel or a reel hub of the
take-up reel is driven by a capstan motor, the supply reel and the
take-up reel are rotated in the same direction. Therefore, the
magnetic tape is transported while contacting to the magnetic head.
An operation in which the tape is unreeled from the supply reel and

taken up by the take-up reel is called a feeding operation (F) while

.-



surface which can be magnetized in accordance with a recording signal. The
magneti zed surface contacts to a nagnetic head di sposed between the supply
reel and the take-up reel so that the magnetic head reads infornmation
recorded on the nagnetic tape, and transfers the information to
predeterm ned electric circuits. When a reel hub of the supply
reel or a reel hub of the take-up reel,is driven by a capstan notor, the
supply reel and the take-up reel are tated in the same direction.
Therefore, the magnetic tape is transported while contacting to the
magnetic head. An operation in which the tape is unreeled fromthe supply
reel and taken up by the take-up reel is called a feeding operation (F)

whi |l e 2 an operation in which
the tape i sanemperation dm which dibe- t@pe del revolmd foor thes iphéyup eebl siidie i S

called a reverif gRENQ. .. \Wen reproduction or recording is carried
out. the nabﬂéﬁ e.Supply reel side is called a reverse (REV).

When reproduction or recording is carried out, the magnetic
tape is transported at a normal speed. But in order for a user to
find a desired recording position of the magnetic tape and bring the
position in front of the magnetic tape swiftly, there are provided
functions of a fast forward (FF) and a rewinding (REW) in which the
magnetic tape is transported at a high speed.

In a recently developed VIR, in order to reduce a waiting
time of the user, a microcomputer is introduced for controlling the
revolution rate of a capstan motor which is utilized for
transporting the magnetic tape at a high rate upon modes of the fast
forward (FF) and the rewinding (REW).

When the magnetic tape is transported at a high speed, how
to stop the tape must be considered. For example, when the
rewinding mode is placed, the magnetic tape is rewound up to its
terminal end. Therefore, if speed reduction starts too late near
the terminal end, the terminal end of the magnetic tape passes over
the magnetic head and a leader tape can be exposed. In the worst
case, the reel is still rotated after the leader tape has been
completely rewound. As a result, the magnetic tape and the leader
tape can be cut or split at a bonding portion between the magnetic
tape and the leader tape or at a bonding portion of the leader tape
and the reel hub.

Nowadays, as a method for halting the magnetic tape
transported at a high speed, there is proposed a method in which a

ratio of radii of the supply reel and the take-up reel around which



tape is transported at a normal speed. But in order for a user to find a
dedired recording position of the magnetic tape and bring the position in
front of the magnetic tape swiftly, there are provided functions of a fast
forward (FF) and a rewinding (REW in which the mnmagnetic tape is
transported at a hi gh speed. In a recently devel oped VIR, in order
to reduce a waiting tine of the user, a mcroconputer is introduced for
controlling the revolution rate of a chpstan notor which is utilized for
transporting the nagnetic tape at a high rate upon nodes of the fast
forward (FF) and the rew nding (REW. When the magnetic tape is
transported at a high speed, how to stop the tape nust be considered. For
exanpl e, when the rew nding node is placed, the magnetic tape is rewound
up to its ‘he mageetindapghis efoond, is fchepked scedbat izon agbant off eaghattie near
the termnal end, the termnal end of the magnetic tape passes over the
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bondi ng portion of the | eader tape and the Teel

a net hod foredlabefenes lequabgretthe tapims of the magnetlc tape around the
take-up reel, and thereafter the speed is reduced to a speed which
permits the tape to be stopped quickly, whereby the magnetic is
protected from being damaged.

Further, if relatively short magnetic tape is to be
contrblled in its transportation speed upon the fast forward or the
rewinding, there has been.known a technique as follows. That is,
after the magnetic tape is loaded, when the fast forward or the
rewinding is started, a pinch roller is pressed against the magnetic
tape to measure an area of the magnetic tape, i.e., a radius of the
roll of the magnetic tape, and then a length of the magnetic tape is
determined on the basis of the measured result, and the magnetic
tape is controlled at its transportation speed based on the length
thus determined.

However, the method for controlling the speed of the
magnetic tape by checking the ratio of radii of the tape rolls on
the supply reel and the take-up reel involves the following
drawbacks. Specifically, if a tape transported at a high speed is a
magnetic tape with an extremély short length such as a tape for use
in a compact cassette tape (hereinafter referred to as .a C cassette
of a video home system (hereinafter referred to as a VHS) or a cut
special magnetic tape, for example, the timing for effecting the

speed reduction in accordance with the check of the ratio of radii



transported at a high speed, there is proposed a nmethod in which a ratio
of* radii of the supply reel and the take-up reel around which

3 the magnetic tape is wound is checked so that an anount of magnetic

t ape wound around each of the supply reel and the take-up reel is

determ ned. Specifically, the magnetic tape is transported at a high speed
until the radius of the magnetic tape around the supply reel becones equal
to the radius of the magnetic tape arodhd the take-up reel, and thereafter
the speed is reduced to a speed which permts the tape to be stopped

qui ckly, whereby the magnetic is protected from bei ng damaged.

Further, if relatively short magnetic tape is to be controlled inits
transportation speed upon the fast forward or the rew nding, there has
been knownof thkelhapgueoks ool tioevsupPhpt reed, andfther thke-umgeeli ctandisetds

| oaded, when the fast forward or the rewinding is started, a pinch roller

i s pressedPSgafttRe CBRENMLGIRERIR on the tape.

Further, the method in which a pinch roller is pressed
against the magnetic tape to control the speed of the tape involves
the following drawbacks. That is, if the magnetic tape is set to
carry ‘out the FF/REW mode under condition that information
concerning the length of the magnetic tape is not available, then
the pinch roller should be pressed against the magnetic tape for
measuring the length of the magnetic tape prior to setting the high-
speed transportation mode. For this reason, it is necessary to
carry out an operation for pressing the pinch recller against the
magnetic tape, which fact causes problems of a loss time upon
starting the FF/REW operation and a sense of incongruity in
operation.

Further, it is unavoidable for the microcomputer to take a
calculation time and also it is necessary for a read only memory
{hereinafter referred to as ROM) to have a large capacity for
calculating the cross-sectional area of the magnetic tape roll,
storing a table for memorizing the measured result, calculating the
remaining amount of the magnetic tape and so on. Therefore, the
control method itself involves an essential problem.

SUMMARY OF THE INVENTION

Therefore, it is a general object'of the present invention
to provide an improved tape speed control method and a tape unit
employing the tape speed control method in which aforesaid
shortcomings and disadvantages encountered with the prior art can be

eliminated.



tape to neasure an area of the magnetic tape, i.e., a radius of the rol
of* the magnetic tape, and then a length of the nmagnetic tape is determ ned
on the basis of the nmeasured result, and the nagnetic tape is controlled
at its transportation speed based on the length thus determ ned.

However, the nethod for controlling the speed of the nagnetic tape by
checking the ratio of radii of the taps rolls on the supply reel and the-
take-up reel involves the follow ng drawbacks. Specifically, if a tape
transported at a high speed is a nagnetic tape with an extrenely short

| ength such as a tape for use in a conpact cassette tape (hereinafter
referred to as a C cassette of a video hone system (hereinafter referred
to as a VHS) or a cut special magnetic tape, for exanple, the timng for
effecting the spHede rsgdifioxllyn atciy danokjeut! bfttle gpres&nofinvhetiat i o of

radi| to provide a tape speed control method and i tape unit employing the
method in which the tape transport speed is properly controlled
without retarding the speed reduction timing regardless of the tape
length, whereby tune tape can be protected from being damaged.

According to an aspect of the present invention, there is
provided a tape speed control method for controlling speed of a tape
wound around a pair of tape reels, wherein when one of the tape
reels rotates to transport the tape, a winding radius is calculated
from the revolution rate of the other tape reel which is dependently
rotated by the transported tape, and the rotative drive is
controlled on the basis of the winding radius.

According to another aspect of the present invention, there
is provided a tape unit including a pair of tape reels, a tape wound
around the tape reels, rotative drive means for rotatively driving
the tape reels, a detecting means for detecting a revolution rate.of
the tape reels, and a control means for calculating the wounding
radius from the revolution rate of the tape reel and controlling the
rotative drive means on the basis of the winding radius, wherein
when the one tape reel rotates to transport the tape, the control
means calculates the winding radius from the revolution rate of the
other tape reel which is dependently rotated by the transported
tape, and controls the rotative drive on the basis of the winding
radius.

According to the present invention, the tape reels are
controlled in their rotative drive on the basis of the revolution

rate of the other tape reel which is dependently rotated by the tape



of the tape rolls on the supply reel and the take-up reel, tends to be

| at e, causing damage on the tape. Further, the nmethod in which a
pinch roller is pressed against the magnetic tape to control the speed of
the tape involves the follow ng drawbacks. That is, if the magnetic tape
Is set to carry out the FF/ REWnode under condition that information
concerning the length of the magnetic tape is not available, then the

pi nch roller should be pressed agai nst the magnetic tape for neasuring the
| ength of the magnetic tape prior to setting the high- speed
transportation node. For this reason, it is necessary to carry out an
operation for pressing the pinch roller against the nagnetic tape, which
fact causes problens of a loss tinme upon starting the FF/ REW operation and
a sense of tnamspgrted pyi hhe gper dap@mreel. Thereffuef leyen if the taAp® oicdalbl e
for the mcroconputer to take a calculation time and also it is necessary
for a read HPPpdnbfdmpelents &beatt cthe &aRe reaRadiping JuoNpt1f HBEet2PS ar ge
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met hod itself involves an essenti al pr obl em SUMVARY
OF THE | NVEdffleCled without retardation even though the tape is short.
Therefore, the tape can be protected from being damaged.

Further, according to the present invention, when the
revolution rate of the tape reel dependently rotated by the tape
exceeds the predetermined velocity and/or when the changing amount
of the revolution rate during the predetermined period of time
exceeds the predetermined value, the rotative drive is reduced.
Therefore, even if the tape reel is started to be rotated at a high
speed, the terminal end of the tape can be detected swiftly and
positively. Accordingly, the tape can be protected from being
damaged.

The above and other objects, features and advantages of the
present invention will become apparent from the following detailed
description of an illustrative embodiment thereof to be read in
conjunction with the accompanying drawings, in which like reference
numerals are used to identify the same or similar parts in the
several views.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram schematically showing an arrangement of
a tape unit according to an embodiment of the present invention;

FIG. 2 is a flowchart showing a tape speed control method
according to an embodiment of the present invention;

FIG. 3 is a diagram useful for explaining the changing rate



Therefore, it is a general object of the present invention to provide an
i mproveéd tape speed control nethod and a tape unit enploying the tape
speed control nethod in which aforesaid shortcom ngs and di sadvant ages
encountered with the prior art can be elimnated.

5 More specifically, it is an object of the present invention
to provide a tape speed control nethod and a tape unit enploying the

nmet hod in which the tape transport speed7is properly controlled without
retardi ng the speed reduction timng regardless of the tape |ength,

wher eby the tape can be protected from bei ng damaged. According to
an aspect of the present invention, there is provided a tape speed control
met hod for controlling speed of a tape wound around a pair of tape reels,
wher ei n whest aneamd ainbent ape theeslppliyokade sandoat tapes pavtint n thpetake-up

wi nding radius is calculated fromthe revolution rate of the other tape
r.eel which qigedgﬁpgﬂgéng|9n how much the tape transportation has been done;
FIG. 4 is a graph showing a change in ratio of the supply
side tape winding radius to the take-up side tape winding radius;
FIG. 5 is a gfaph showing a change in an absolute value of
the ratio of the supply side tape winding radius to the take-up side
tape winding radius.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A tape speed control method and a tape unit including an
arrangement effecting the tape speed control method according to the
present invention will hereinafter.be described in detail with

reference to the drawings.

FIG. 1 shows a state in which a tape cassette 2 is to be
inserted int$=a VIR body 1 as a tape unit including an arrangement
effecting the tape speed control method according to the present
invention. The VTR body 1 is provided with a pair of reel stands 3,
4, a capstan 8, a capstan motor 10 and a microcomputer 11.

The pair of reel stands 3, 4 and the capstan 8 are arranged
to be rotated by drive of the capstan motor 10 in accordance with
modes of recording, playback, fast forward (FF), rewinding (REW) and
so on. For example, if the mode of recording or playback is set,
then the capstan 8 is rotated while the reel stand 3 or 4 is
controlled in its rotation. If the fast forward mode (FF) is set,
the reel stand 4 is controlled to rotate at a high rate while if the
rewind mode (REW) is set, the reel stand 3 is controlled to rotate

at a high rate. Further, the capstan motor 10 is arranged to be

controlled in its speed in response to a signal output from the



rotated by the transported tape, and the rotative drive is controlled on
thé basis of the w nding radius. According to anot her aspect of
the present invention, there 1is provided a tape unit including a pair of
tape reels, a tape wound around the tape reels, rotative drive neans for
rotatively driving the tape reels, a detecting neans for detecting a
revolution rate of the tape reels, and a control neans for calculating the
wounding radius fromthe revolution rd8e of the tape reel and controlling
the rotative drive neans on the basis of the w nding radius, wherein when
the one tape reel rotates to transport the tape, the control neans

cal cul ates the winding radius fromthe revolution rate of the other tape
reel which is dependently rotated by the transported tape, and controls

t he rot ati visiahocomputert he. basi s of the wi nding radius. Accor di ng

to the present inventign, the tape reels are controlled in their rotative
drive on the basi sibfRARELION, Shgt 2ETANGERERE GF EREChATHBFOYIARd With TRRlch is

dependent | ysén%togseflz ,b>i3t Pgr tsae?ﬁing a rotation signal indicative of the

revolution rate of each of the pair of reel stands 3, 4 to the
microcomputer 11 and a FG (Frequency Generator) sensor 14 for
sending a rotation signal indicative of the revolution rate of the
capstan motor 10 to the microcomputer 11.

On the other hand, in the tape cassette 2, a magnetic tape 7
is fixed at its both ends through leader tapes to a supply reel 5
and a take-up reel 6 on the surfaces of their reel hubs 5a, 6a,
respectively, so that the magnetic tape 7 is prevented from being
removed from the reels.

If a user inserts the tape cassette 2 into the VTR body 1
haGing the above structure, reel engaging projections 3a, 4a of the
pair of reel stands 3, 4 are engaged with engaging holes of the pair
of reel hubs 5a, 6a of the supply reel 5 and the take-up reel 6,
respectively. Thus, the tape cassette 2 is loaded onto the VIR body
1.

When the magnetic tape 7 is transported in the mode of fast
forward or rewound, the reei sensors 12, 13 count the revolution
rates or numbers of the reel stands 3, 4, and send the revolution
rates of the supply reel 5 and the take-up reel 6 to the
microcomputer 11. The microcomputer 11 detects the revolution rate
of the rotatively driving reel and the revolution rate of the tape
reel which is dependently rotated by the transported tape. Then,
the microcomputer 11 calculates the revolution rate and rotating

radii r,, r. indicative of amounts of the wound magnetic tape 7 on



6 transported by the one tape reel. Therefore, even if the tape wound
around the reels is short, the tape remmining anount of the tape wound
around the dependently rotated reel can be swiftly detected by the
revolution of the reel, and the speed reduction control can be effected
wi thout retardation even though the tape is short. Therefore, the tape can
be protected from bei ng damaged. Further, according to the present
i nvention, when the revolution rate of? the tape reel dependently rotated
by the tape exceeds the predeterm ned velocity and/or when the changi ng
anount of ‘the revolution rate during the predeterm ned period of tine
exceeds the predeterm ned value, the rotative drive is reduced. Therefore,
even if the tape reel is started to be rotated at a high speed, the

term nal enmbedadtibeof afie datedediebecl@tichVritds onthe paspbtvle/ reels
Accor di ngl g the tape can be protected from bei'ng danmaged. The
above and 8thfer GbiecRECCeBEavikle deafdseuibedt dyaletefilt aterppasent i nvention
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acconpanyi pgedrépviAdScapdtathGtod 116€ TP #BCSensor 14 transmits a
detected signal to the microcomputer 11. Thus, the microcomputer 11
can be informed.of the transportation velocity of the magnetic tape
7 wound around the tape reels rotatively driven at that time point.
As will be described later on, this process serves as a reference
for detecting the revolution rates of the reels 5, 6.

Next, a method for controlling the take-up speed of the
cassette tape 2 by the VIR body 1 will be described.

FIGS. 3A through 3C are diagrams useful for explaining a
wound state of the magnetic tape 7 around the reel hubs 5a, 6a. The
magnetic tape 7 is fixed at its both ends to the supply reel hub 5a
and the take-up reel hub 6a, respectively. Since the length of the
magnetic tape 7 is constant, if the amount of the magnetic tape
wound around one reel hub is much, then the amount of the magnetic
tape wound around the other reel hub is little.

FIG. 3A shows a state in which the magnetic tape 7 is just
started to be transpofted from the supply reel 5 to the take-up reel
6. At this time, the amount of the magnetic tape 7 wound around the

supply reel hub 5a is maximum, and thus the winding radius r; on the

supply side, i.e, the distance from the center of the supply reel
hub 5a to the outer periphery including the magnetic tape 7 is
greatest. On the other hand, the magnetic tape 7 is not wound

around the take-up reel hub 6a. Therefore, the winding radius re on



nunerals are used to identify the same or simlar parts in the severa

Vi ews. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1
is a diagram schematically showi ng an arrangenent of a tape unit according
to an enbodi nent of the present invention; FIG 2 is a flowhart
showi ng a tape speed control nethod according to an enbodi nent of the
present invention; FIG 3 is a diagramuseful for explaining the
changi ng rate 10 7 of a tape
anount on the supply side and a tape anbunt on the take-up side depending
on how much-the tape transportati on has been done; FIG 4is a
graph showi ng a change in ratio of the supply side tape wnding radius to
the take-up side tape w nding radi us; FIG 5 is a graph showing a
change in achabskeutp sialeués Oéquallh&orﬂié wiffiddeaqie®lor ThderdiganapWrédhi ng

radius to the take-up side tape w nding radius.
hub 6a, i.e., smallest. The state before the take-up operation
being started is referred to as a top state.
FIG. 3B shows a state in which the amount of the magnetic
tape 7 wound around the supply reel hub 5a is equal to the amount of

the magnetic tape 7 taken up by the take-up reel hub 6a. In this

state, the winding radius rg and the winding radius r. become equal
to each other, and the ratio of the winding radii, rs/r: becomes

virtually "1". This state is referred to as a middle state.

FIG. 3C shows a state in which the magnetic tape 7 is
completely transported from the supply side to the take-up side. 1In
this state, the magnetic tape 7 is not wound around the supply reel

hub 5a, and the winding radius r; becomes smallest and the amount of

the magnetic tape 7 wound around the winding reel hub 6a is maximum,

and the winding radius r. becomes greatest. This state is referred

to as an end state.

FIG. 4 is a graph showing a relation between the amount of
the magnetic tape 7 transported from the supply side to the take-up

side and the ratio of the winding radii r./ri. The ratio of the
winding radii rg/r; is greater than "1" in a range from the top state

to the middle state, "1" at the middle state, and then smaller than
"1" in a range from the middle state to the end state. Further,
FIG. 5 is a graph showing a relation between the amount of the
magnetic tape 7 transported from the supply side to the take-up side

and the absolute value of the ratio of the winding radii r./r:.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT A tape speed
control nethod and a tape unit including an arrangenent effecting the tape
speed control nethod according to the present invention will hereinafter
be described in detail with reference to the draw ngs. FIG 1
shows a state in which a tape cassette 2 is to be inserted into a VIR body
1 as a tape unit including an arrangenment effecting the tape speed control
met hod according to the present i nventtbn. The VIR body 1 is provided with
a pair of reel stands 3, 4, a capstan 8, a capstan notor 10 and a

m croconputer 11. ' The pair of reel stands 3, 4 and the capstan 8
are arranged to be rotated by drive of the capstan notor 10 in accordance
with nodes of recording, playback, fast forward (FF), rew nding (REW and
so on. For exanpl ein FIGShet mnde5 pfa cacoe Mhgepreginkgbackeliasisnthetwehen t he
capstan 8 is rotated while the reel stand 3 or 4 is controlled inits
rotation. Ifhe RROYNS PLf Bhevdr@nfpereedrenpe sangethe ¥ardoref|thet whpding s

controlled t rot a h ra ile.i the r ew.n e ( s set,
Che reel st Loe et e ipcbBt e, Hes” 7.bed, 15, pRE SoRREH 185 Tnd o
capst an ot ﬁg,&lFO?',g%af 005 o0, osl L5, e EBE ¥ BosgiORE 10

the transported tape and the ratio of the winding radii r./r; when

the magnetic tape is one shorter than ordinary magnetic tape such as
a magnetic tape for use with a C cassette of a VHS, for example.

The winding state of the magnetic tape 7 can be determined by
calculating the changing réte at the top state and the end state

round the center point at which the ratio becomes r./ry = 1 (middle

state) while comparing the changing rate of the curve ST with that
of the curve NT. Therefore, even if the tape wound around the reels
is short, the speed feduction control can be properly'effected from
the end state and the top state.

Further, the shorter the magnetic tape 7 is, the more
rapidly changes the curve ST at its winding start end and the
winding complete end of the magnetic tape 7 the curve NT does when
the wound tape becomes shorter.

Therefore, the ratio between the winding radius rg on the
supply reel 5 side and the winding radius r; on the take-up reel 6

side is detected at every turn of the reel, and then the length of
the magnetic tape 7 is determined on the basis of the changing rate
of the ratio therebetween. Thus, the speed reduction control is
carried out based on the determined result in accordance with the
length of the magnetic tape 7.

Specifically, for example, when the magnetic tape 7 is



8 m croconputer 11. In addi tion, the arrangenent is further
providéd with reel sensors 12, 13 for sending a rotation signal indicative
of the revolution rate of each of the pair of reel stands 3, 4 to the
m croconputer 11 and a FG (Frequency Generator) sensor 14 for sending a
rotation signal indicative of the revolution rate of the capstan notor 10
to the m croconputer 11. On the other hand, in the tape cassette
2, a magnetic tape 7 is fixed at its bt h ends t hrough | eader tapes to a
supply reel 5 and a take-up reel 6 on the surfaces of their reel hubs 5a,
6a, respectively, so that the nmagnetic tape 7 is prevented from being
renoved fromthe reels. If a user inserts the tape cassette 2 into
the VIR body 1 having the above structure, reel engaging projections 3a,
4a of the transpoftddeat stmiiSspeed, ahe engagef thd kiaddmpiragibot#s, dls t he
pair of reel hubs 5a, 6a of the supply reel 5 and the take-up reel 6,
calculated on the basis of the revolution rate of the supply reel 5

and the revolution rate of the take-up reel 6, and the magnetic tape
7 is transported at the high speed until the ratio of the winding

radii rg/r. becomes "1". Thereafter, the speed is reduced down to a

speed which permits the magnetic tape 7 to be stopped gquickly.

Further, the ratio of the winding radii r./r, is memorized at

every turn, and if the changing rate of the ratio of the winding

radii r.,/r. exceeds a predetermined threshold value, then it may be

~ determined that the magnetic tape 7 is short and the speed reduction
may be effected at an earlier timing.

Next, a technique for controlling the rotation in accordance
with the winding amount of the tape when the cassette tape 2 is
loaded in the VTR body 1 having the above~described construction
will be described with reference to a flowchart of FIG. 2.

FIG. 2 is a flowchart useful for explaining a case in which
the feed forward mode (FF) of the tape is set by the microcomputer
11.

When a user sets the cassette tape 2 into the VIR body 1 and
pushes an FF button though not shown, only the reel stand 4 rotates
actively at a high speed and the reel stand 4 rotatively drives the
take-up reel 6 of the-loaded tape cassette 2. When the take-up reel
6 is rotated to take-up the magnetic tape 7, then the supply reel 5
is dependently rotated by the transported magnetic tape 7. That is,
the magnetic tape 7 is started to be transported at the high speed

by the rotative drive of the take-up reel 6 (step ST 1}.



respectively. Thus, the tape cassette 2 is |oaded onto the VIR body 1.
When the magnetic tape 7 is transported in the node of fast forward or
rewound, the reel sensors 12, 13 count the revolution rates or nunbers of
the reel stands 3, 4, and send the revolution rates of the supply reel 5
and the take-up reel 6 to the mcroconputer 11. The m croconputer 11
detects the revolution rate of the rotatively driving reel and the
revolution rate of the tape reel which3 s dependently rotated by the
transported tape. Then, the mcroconputer 11 calcul ates the revol ution
rate and rotating radii r[err], rt indicative of anpunts of the wound
magnetic tape 7 on 9 t he
basis of the detected revolution rates of the respective reels 5, 6. This

process wil |l

be demenitigd highdepeaid rbei®ionOls started, thdh@ibCostipfderlsd is

a sensor for detecting the revolution rate of the capstan notor 10. This
FG sensor 14 ¢2kgwdates the ratio of the winding radius r; of the magnetic

tape 7 around the supply reel 5 and the winding radius ry of the

magnetic tape 7 around the take-up reel 6 on the basis of

information of revolution of the reel stands 3, 4 detected by the

reel sensors 12, 13, and then stores the information of the ratio

therein (step ST2).

What should be noticed here is that, the relation between

the winding radii r,, r, changing in accordance with the wound

amounts of the magnetic tape 7 around the supply reel 5 and the

take-up reel 6 and the revolution rates of the reels 5, 6 is such

that smaller the winding radii rs, ry become, faster rotated the

reels 5, 6 are. Specifically, since the fast forward mode (FF) is

placed in this embodiment, the revolution rate of the take-up reel 6

is controlled by the capstan motor 10. However, since the supply

reel 5 is rotated depending on the rotation of the take-up reel 6,

the revolution rate of the reel 5 becomes faster when the remaining

amount of the magnetic tape 7 around the supply reel 5 becomes

little.

Therefore, if the winding radii rg, r. become small, the

revolution rate of the reel 5 dependently rotated by the magnetic

tape 7 becomes large. Thus, the ratio of the winding radii rg, ry of

the tape, i.e., the ratio of the winding amounts of the tape can be

calculated from the revolution rates of the reels 5, 6 detected by

the reel sensors 12, 13.

Next, it is determined whether the ratio of the winding



detected signal to the m croconputer 11. Thus, the mcroconputer 11 can be
I nformed of the transportation velocity of the magnetic tape 7 wound
around the tape reels rotatively driven at that tinme point. As will be
described |l ater on, this process serves as a reference for detecting the
revolution rates of the reels 5, 6. Next, a method for controlling
the take-up speed of the <cassette tape 2 by the VIR body 1 will be

descri bed. FI GS. 3A through 3Cl4re di agrans useful for explaining
a wound state of the magnetic tape 7 around the reel hubs 5a, 6a. The
magnetic tape 7 is fixed at its both ends to the supply reel hub 5a and
the take-up reel hub 6a, respectively. Since the length of the nmagnetic
tape 7 is constant, if the anount of the nagnetic tape wound around one
reel hub i scadidhr /tcheis igiteatemwhanoflt e nagnahae id aphenbemranotinthet he
other reel hub is little. FIG 3A shows a state in which the
magneti c t afdding sHaitet of ik tefe t0 ilge ik ranapges tinshveeAmMiiciacpuppdte aael 5
to the take-up reel 6. At this tine, the anount of the nagnetic tape 7
wound ar ourfdhe: paddlsy sphte r tleph§B3ba 1§ theitabhe ehwinfing wedidki Rdrnds
radius r[err] on the supply side, i.e, the distance fromthe center of the
suppl y reelgreagpr Sthano "L he thisefagie megheryhatnthadringingestatgnetitha ape 7 is

greatest. on the, other hapd, .the netic tape 7 is not und, ound t he
Dake- up e cPIRREISERPENd, 1 G100 (RECIORD) ThY 1°58: Tkake; apf the miadle

state. Thus, the processing proceeds to step ST4. On the other

hand, if the ratio of winding radii rg/r; is smaller than "1", then

it is determined that the state is in the ranye between the middle

state and the end state, and the tape transporting speed is reduced
to a speed which permits the magnetic tape 7 to be stopped quickly

(stop ST8).

An absolute value of the changing rate A(rg/r:) of the ratio
of winding radii re/ry during a predetermined period of time is

campared with a predetermined threshold value a (step ST4). When
the changing rate exceeds the threshold value a, then it is
determined that the magnetic tape 7 is short, and the microcomputer
11 issues a command for reducing the tape transporting speed to a
speed which permits the magnetic tape 7 to be stopped quickly (stop
ST8).

If the absolute value of the changing rate A(rs/re¢) does not
exceed the threshold value a, then it is determined that the

magnetic tape 7 has an ordinary length (step ST6), and then it is

examined whether or not the ratio of the winding radii rg and rg

becomes "1", i.e., whether or not the middle state is brought about

{step ST7). If the state still does not become the middle state,



10 the take-up side is equal to the wi nding radius of the
hub 6a, i.e., smallest. The state before the take-up operation
started is referred to as a top state. FI G 3B shows
whi ch the anount of the nagnetic tape 7 wound around the supp
5a is equal to the amobunt of the nagnetic tape 7 taken up by
reel hub 6a. In this state, the winding radius r[err] and the
radius rt beconme equal to each other, 1&nd the ratio of the w
rferr]/r[err] becones wvirtually "1". This state is referred t

t ake-up reel
bei ng

a state in

ly reel hub
the take-up

wi ndi ng

nding radii,
0 as a mddle

state. : FIG 3C shows a state in which the nagnetic tape 7 is

conpletely transported fromthe supply side to the take-up sid
state, the magnetic tape 7 is not wound around the supply reel
t he wi ndi ngtheadiigh ré¢wrlukibeamtes isnmdiatinadcst he dsount of
tape 7 wound around the wi nding reel hub 6a is maxi num

e. In this
hub 5a, and
t he magnetic

When the magnetic tape 7 is rewound (REW), that is, the

magnetic tape 7 is transported in the direction inverse to that in

the FF mode, the tape transporting speed can be controlled on the

basis of the determination, whether the ratio is smaller than "1" or

not, which may be made at step ST3.

If the winding radii, or r; and r. become substantially equal

to each other, or the ratio of the winding radii r; and r. becomes

“1", then the transport speed of the magnetic tape 7 is reduced to a

speed which permits the magnetic tape 7 to be stopped quickly (stop

ST8). 1In any of the above cases, the capstan motor 10 is

stop the magnetic tape 7 (step ST9).

stopped to

Thus, the magnetic tape can be transported at a high speed

and stopped without damage or the like regardless of the length of

the tape.

Moreover, since it is unnecessary for a pinch roller to

press against the magnetic tape, a sense of incongruity will not be

caused in operation.

Furthermore, it is unnecessary to calculate the length of

the tape by measuring the cross-sectional area of the roll of the

magnetic tape 7. Therefore, the load imposed upon the microcomputer

11 can be reduced and the memory capacity thereof can be made small.

While the embodiment has been described with the VTR, a

principle of the present invention can be applied not only to an

equipment employing the magnetic tape but to an equipment

utilizing

a tape as a medium such as a cassette deck, a DAT (Digital Audio



and the winding radius rt becones greatest. This state is referred to as
an'end state. FIG 4 is a graph showing a rel ation between the
anount of the magnetic tape 7 transported fromthe supply side to the
take-up side and the ratio of the winding radii r[err]/r[err]. The ratio
of the winding radii r[err]/r[err] is greater than "1" in a range from
the top state to the mddle state, "1" at the mddle state, and then
smaller than "1" in a range fromthe nml&dl e state to the end state.
Further, FIG 5 is a graph showing a relation between the anount of the
magnetic tape 7 transported fromthe supply side to the take-up side and
the absolute value of the ratio of the winding radii r[err]/r[err].

In FIGS. 4 and 5, a curve NT represents a relation between the anmount of
t he transpoftRR] HespEderd derk, ratlCe deck radweadimg Fuxihidr,r fier i§ /ndedieds when

the magneti got%e tKaI-:| at%eagrggér@ linlvgrq :{or}i cgg Igeh%pplied to a streamer tape,
a magnetic tape for a B-system and so on.

As has been described above, according to the tape speed
control method and its tape unit employing the method of the present
invention, when one tape reel is rotatively driven, the winding
radius is calculated in accordance with the revolution rate of the
other tape reel which is dependently rotated by the transported
tape, whereby the tape speed is controlled. Therefore, it is
possible to save a capacity of the memory'for calculating the cross-
sectional area of the roll of the tape, and cost can be suppressed.

Further, in the FF/REW operation, the winding state is
detected from the revolution rate of the tape reel which is
dependently rotated by the transported tape. Therefore, the winding
condition of the tape can be calculated so long as the tape reel is
revolved. Accordingly, even if the tape is short, the speed
reduction control can be accurately effected and the tape can be
taken up smoothly.

Having described a preferred embodiment of the invention
with reference to the accompanying drawings, it is to be understood
that the present invention is not limited to that precise embodiment
and that various changes and modifications could be effected therein
by one skilled in the art without departing from the spirit or scope

of the invention as defined in the appended claims.



ot her hand, a curve ST represents a relation between the anmount of the
transported tape and the ratio of the winding radii r[err]/r[err] when the
magneti ¢ tape is one shorter than ordinary nagnetlc tape such as: a

magnetic tape for use with a C cassette of a VHS,
state of the magneti an be determ ned by

e end state_ _round th
j“grr] =1 (nmddle state

rate at the top state
the ratio tfumuwmunu Uﬂ
changing ra

THISSHEET HgS BRenCE
cent@ﬁPpAGBD at whi

T with that of the curve NT. Therefore -even

i f the tape Wouhd around the reels 1is short, the speed reduction control

can be properly-effected from the end state and the top state.

Further, the shorter the magnetic tape 7 is, the nore rapidly changes the
curve ST at its winding start endhandi$ hdlaiweddiszg conpl ete end of the
magnetic tape 7 the curve NT does when the wound tape becones shorter.

Therefore, the ratio between the winding radius r[err] on the

supply reel

5 side and the winding radius rt on the take-up reel 6 side is detected at
every turn of the reel, and then the length of the nmagnetic tape 7 is
deternined on the Pashstffe pReANARABY heltRa Sbr [d¥RLESL] Bidt BREEDYEMREN.
Thus, the speed reduction control is <carried out based on the determ ned
result in acper daunck anbtid td paik enfyttapef rédis , ragnmtiisé ng aytee Bteps of;

calculating a winding radius from the revolution rate of the

other tape reel which is dependently rotated by said transported

tape when one of said tape reels rotates to transport the tape, and

controlling said rotative drive on the basis of said winding

radius.

2. A tape speed control method according to claim 1,

wherein when the revolution rate of the other tape reel exceeds a

predetermined revolution rate and/or when the changing amount of

said winding radius during a predetermined period of time exceeds a

predetermined value, speed reduction is effected on said rotative

drive.

3. A tape unit comprising:
a pair of tape reels;

a tape wound around said tape reels;

rotative drive means for rotatively driving said tape reel;

detecting means for detecting a revolution rate of said tape

reels; and

control means for calculating the wounding radius from the

revolution rate of said tape reel and controlling said rotative

drive means on the basis of said winding radjius, wherein

Sheet Has Been Replaced
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Specifically, for exanple, when the magnetic tape 7 is
12 " transported at a high speed, the ratio of the w nding radi
rlerr]/r[err] is calculated-on the basis of the revolution rate of the

supply reel 5. ution rate of the take-up 6, and the
magneti c taiﬁlll ‘ﬁﬁﬂ‘lﬂfﬂlt ed at the high spee A
wi ndi ng radf} s becones "1". Therea ARl SPe

down to a speed which permts the mag ic tape
Further, the ratio of the winding radii r[err]/r[err] '

every turn,-and if the changing rate of the ratio of the winding radii
rferr]/r[err] exceeds a predeterm ned threshold value, then it may be

determ ned that the magnetic tape 7 is short and the speed reduction  may
be effected at an ¥RfN S@idiPng fgpe reel rotatpgs o RLANFPRREqERE ftgpe, sald

cont o1 |1 N0k Rl Ral 1 AHA A0 Finclth eads RS We BT Bhn Lt 2P

when the cassette
of said other tape reel which is dependently rotated by said

transported tape, and controls said rotative drive on the basis of

said winding radius.

4. A tape unit according to claim 3, wherein when the
revolution rate of the other tape reel exceeds a predetermined
revolution rate and/or when the changing amount of said winding
radius during a predetermined period of time exceeds a predetermined
value, said control means controls said rotative drive means to

reduce the revolution rate of said tape reel.

This Sheet Has Been Replaced

AR




| oaded in the VIR body 1 having the above-described construction wll be

described with reference to a flowhart of FIG 2. FIG 2is a
flomchart useful for explaining a case in which the feed forward node (FF)
of the tape is set by the mcroconputer 11. When a user sets the

cassette tape 2 into the VIR body 1 and pushes an FF button though not
shown, only the reel stand 4 rotates aﬁﬁively at a high speed and the reel
stand 4 rotatively drives the take-up del 6 of the | oaded t ape cassette
2. Wen the take-up reel 6 is rotated to take-up the magnetic tape 7, then
the supply reel 5 AiMETHQRER BORCONTROLLING TAPEHERANSPORID MEIOGHhet i ¢ t ape
7. That is, the magnetic tape 7 is started to be transported at the high
speed by the rotative drive of the take-up reel 6 (step ST 1).

13 When t he hi gh sBB8ETRACR OFi BHE iDISCLOSURE], the mi croconputer

11 calculates the ratio of the w nding radius rAerr of the nagnetic ..
A changing rate of the ratio of thie respective winding radii

of the magnetic tape wound around the supply reel and the take-up
reel at the same time is detected. When the changing rate exceeds a
predetermined value, it is determined that the magnetic tape is
short. Then, the transport speed is reduced to a speed which

permits the tape to be stopped quickly.

Figure 2



tape 7 around the supply reel 5 and the winding radius rt of the magnetic
tape 7 around the take-up reel 6 on the basis of information of revolution
of the reel stands 3, 4 detected by the reel sensors 12, 13, and then
stores the information of the ratio therein (step ST2). What
shoul d be noticed here is that, the relation between the w nding radi
rferr], rt changing in accordance with the wound anounts of the magnetic
tape 7 around the supply reel 5 and th&/4take-up reel 6 and the revol ution
rates of the reels 5, 6 is such that snmaller the winding radii r[err], rt
becone, faster rotated the reels 5 6 are. Specifically, since the fast
forward node (FF) is placed in this enbodinent, the revolution rate of the
take-up reel 6 is controlled by the capstan notor 10. However, since the
supply reel 5 is rotated depending on the rotation of the take-up reel 6,
the revolution rate of the reel 5 becones faster when the remaining anount
of the magnetic tape 7 around the supply reel 5 becones little.
Therefore, if thF\ygng dii r[err], rt becone snmall, the revolution
rate of the reelf 5/d8dendedt|y rotated by the nmagnetic tape 7 becones

| arge. Thus, the ratio of the winding radii r[err], rt of the tape, i.e.
the ratio of the winding anobunts of the tape can be <calculated fromthe
revolution rates of the reels 5, 6 detected by




the reel sensors 12,

of -t he Wi ndi ng

13. Next, it is deternined whet her the ratio

14

rferr]/r[err] is greater than "1" or not, that is, whether or not

wi nding state of the tape 7 is in a range between the top state and

mddle state (step ST3). If the ratio of winding radii r[err]/r[e

greater than "1", this fact neans that the winding state of the
tape 7 is placed between the top state2dfdd the niddle state. Thu

processi ng proceeds to step ST4.
winding radri rferr

that the state is |

and the tape transporting speed is reduced t

rlerr] | smal | er
rangle bet ween

magnetic tape 7 to be stopped quickly

val ue of the changing rate [err](r[err

on the other hand, if the ratio

than "1", then it is dete
the m e g e a t he
a sé

(stop SIT). I An ab
tiQ

radi i
t he
t he
rr] is

magneti c

s, the
of
rm ned

end state,
whi cjd permits the

§7rﬁﬂ¢

Start rotation at high speed

ST6

y S

:

/~ST2

Calculate rs./rt
based on
signals from
reel sensors 12,13
and stores the same

YES

Recognize tape as
one having ordinary
fength

NO

YES
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ST5
Recognize tape as ,/r
one having short
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of winding radii r[err]/r[err] during a predeternined period of tinme is
conpared with a predeterm ned threshold value a (step ST4). Wen the
changi ng rate exceeds the threshold value a, then it is determ ned that
the magnetic tape 7 is short, and the mcroconputer 11 issues a conmand
for reducing the tape transporting speed to a speed mhlch perm-+:s=t he
magnetic tape 7 to be stopped quickly (stop ST8) e
absol ute value of the changing rate [eBy&(r[err]/i\f
the threshold value a, then it is determ ned that}

an ordinary length (step ST6), and then it is exwﬂ—fﬁ"ﬂ Ether or not the
ratio of the winding radii r[err] and r[err] becones "1", i.e., whether or
not the mddle state is brought about (step ST7). If t-he state still does
not becone the 15
the high revol /ﬂalntalned as it is. When the nmagnetic
tape 7 is remnund ( is, the
Top rs/ri<l]
5a 7 °
/ Ba
Middle r/re=1
I's rt
5a (
End rs/ri<1
s
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magnetic tape 7 is transported in the direction inverse to that in the FF
node,° the tape transporting speed can be controlled on the basis of the
determ nation, whether the ratio is smaller than "Iz mhlch nay be
made at step ST3. If the winding radii, o T
beconme substantially equal to each other, or the
radii r[err] and r[err] becones "1" 9 gen the trafspe &)
magnetic tape 7 is reduced to a speeé whi ch permts the nagnet|c ape 7 to
be stopped quickly apz5'8T8 In any of the above cases, the capstan
notor 10 is stoppe to e magnetic tape 7 (step ST9). Thus,
the magnetic tape can be transported at a high speed and stopped w thout

damage or the |ike regardl ess the, |l en of ;.the tape. e

"Moreover, since it is unnecessgil‘v:ef @har&g%}d:ggﬁnqu an ?Speppr@églgaai nst the
magneti c tape, a sense of incongruity will not be caused in operation.
Furthernore, it is unnecessarylto calculate the |length of the tape by
measuring the cross-sectional area of the roll of the nagnetic tape 7.
Therefore, the load inposed upn the ni&Foconputer 11 can be reduced and
the nenory capacity thereof ca smal | . Wil e the

enbodi nent has been f ri bed VIR, a principle of the present

i nvention can be applTed not onl NT

1 gk L e -

ST

| | l
Top Middle End

Tape Position

FIG. 5

Rate Change Depending on Tape Position

| fs_/rt I

Tape POSJ‘UO@B@ ¢ This Sheet Has Been Replaced
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L ACENENT SRR |t ape

r éié .S _needgl ¢ss
to say that the predenf ihvention can be applied to a rg EBfﬁﬂe,
magnetic tape for a [err]-systemand so on- 17 - has .been des¢rf bed
above, according to the tape speed control nethod and |ts tape un|t
enpl oyi ng the netAed oA mhbhpdefent contmahling, thehapastdetapetep

rotatively dr'Ve”arbEﬁdWh“ LAY ofag&§§ fééﬁ@lqgh%hggi O@Q@ G€ o wth t he
revolution rate of the er pe reel whi ch depe e?tly ro ate by the

transported tape, whepéﬁﬁrWﬁElFﬁth§pE@EF?%PQﬁ%u qqﬂ? U t s
possi bl e to save zapapaeelyuskdtbe ﬂrﬁwéytﬁewtapé<nﬂ ating the Cross-

Further - in the FF/ REWSSSFALRSHS HRE TrPar ot e or Y SWly cape
reel which is driven by the tape,
calculating the ratio of the winding radiues of the
supply reel to the winding radius of the take-up reel by
comparing the rotational speeds of the two reels;
10 determining the rate of change of said ratio with
respect to time; and
controlling the rotational speed of the take-up
reel on the basis of said rate of change of said ratio.

equi prent EﬁEIO@lng the magnetic tape but to an equi pf

asamedlu m, tte deck, a DAT (Digital A
Tap 1 Hl a DCC deck and so on. Fur

ey

15 2. A method as claimed in claim 1, wherein the control
of the rotational speed of the take-up reel further
takes said ratio into account.

3. A method as claimed in claim 1 or 2, wherein speed
20 reduction is effected on the take-up reel when said
ratio is less than 1.

4. A method as claimed in claim 1, 2 or 3, wherein
speed reduction is effected on the take-up reel when the

25 rate of change of said ratio exceeds a predetermined
value.

5. A method as claimed in claim 1, 2, 3 or 4, wherein
speed reduction ils effected on the take-up reel when the

30 rotational speed of the supply reel exceeds a
predetermined value.

6. A tape unit comprising:
a pair of tape reels;
35 rotative drive means for rotatively driving said
tape reels;
detecting means for detecting the rotational speed



detected fromthe revolution rate of the tape reel “hiﬂREﬁﬁﬁfll ﬁ@qﬁgﬁi

rotated by t@ﬂﬂl Therefore, the w ndi ng G044 e
tape can be nnﬂﬁﬂﬂ uﬂg as the tape reel is reyolved. Accordljgly,

even if the tdpetistshorts, the speed reduction controll ¢ar2 BdEEL®Patlelly
effected and the tape can be taken up snoothly. Havi ng_descri
a preferred enbodi ment of the invention with,reference to the acconpanyji ng
drawings, it is to be understood that the present i nve '

to that precise egpodiggnie ggght{gge\yggyyusagganges and nodi fications

could be effected thereln by one skj in_the art w thout departing from
the spirit or scope of°RRECT FRARS &P ?ﬁFQ$ﬂqlﬁ§3nﬂhtPﬁer§Bb8nﬂgdgh?alnB
- 17 - 1. wﬂn&EﬁbOﬂaaDﬁSOQEHﬁhd|uakb4ﬂper@ﬁ&edhﬂéhalhaﬂeewbund

around a pair of e re o] S of ; .

determ ning the ré?%f’? ?% xgoq%%t?j'[\ﬂeg %éa h%%?;s ‘:o F%;e)ew%ré%fn%se%dfus
drive the tape; 50f the supplerréel mhidie inouge dsadriyesdbyfLepe woundy
tape reel VOkGHndScRE ¥ae Diedfl; WiHiein cal cul ating the

o T e e i BBk boeathoLg Fah s

reels; 10 oflethafiyei 6f &&bd raitiofwidnngepebtstodtingi andi tb

control said rotative drive means on the basis of said

10 rate of change of said ratio.

N
7. 2 tape unit as claimed in claim 6 wherein the
control means is arranged to control said rotative drive
means on the bagis of said ratio.

15
8. A tape unit as claimed in claim 6 or 7, wherein
said control means is arranged to reduce the speed of
the rotative drive means when said ratio is less than 1.

20 9. A tape unit as claimed in claim 6, 7 oxr 8, wherein
sald control means is arranged to reduce the speed of
the rotative drive means when the rate of change of said

) ratio exceeds a predetermined value.

25 10. A tape unit as claimed in claim 6, 7, 8 or 9,
wherein said control means is arranged to reduce the
speed of the rotative drive means when the rotational
speed of the supply reel exceeds a predetermined value.



respect to time; and controlling the rotational speed of the

t ake- up reel on the basis of said rate of change of said ratio. 15
2. A method as clainmed in claim1l, wherein the control of the
rotational speed of the take-up reel further t ak e p—sa-et-atd--Owmkdl Q.
account . 3. Anmethod as claimed in claim1l or Zﬁﬂﬂﬁgﬂﬁﬁﬁﬁﬁéﬁﬁgﬂﬂo
reduction is effected on the take-up reel when said frartots-tess
t han 1. 4. A nethod as clainmeg,hen claiml, 2 of B, [
speed reduction is effected on the take{up reel when the 252W9?E§{@9%f
change of said ratio exceeds a predeterm ned val ug. 5 A
nmethod as clainmed in claiml, 2, 3 or 4, wherein speed reduction i$
effected on the take-up reel when the 30 rotational Sspeed-of—tte-suppty
reel exceeds a predet erm ned val ue. 6. A tape unit
conpri si ng; FéG avaﬁg of tape reels; 35 rotative drive
means for rotalivel%y dri w said tape reels; det ecting
means for detecting the rotational speed
- 18 - 7
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of .each of said tape reels; and control means for calculating

the ratio of the mﬁndlng radi us of the take-uf

driven by the rotative drive nmeans to the w nding REELASEEH%H‘SEEE
supply reel which in use is driven by tape wound maround—the—t
reels; wherein the control means is arrange r.min
rate of change of said ratio wth respect to %nSZEﬁﬁgf%%@
control said rotative drive neans on &/Me basis of $aid-10- rat e jof
of said ratio. géa Zéape unit as clainmed in claim®6 where

to

control neans is a a ontrol said rotative dorrve reanrs on the
basis of said ratio. A tape unit as clained in claim6 or 7,
wherein said control nmeans is arranged to reduce the speed of

the rotative drive nmeans when Ratel Change Depéndisigt banTape Pozition?. A
tape unit as clained in claim®6, 7 or 8, wherein said control neans
is arranged to reduce the spedd of the rotative drive neans when the
rate of change of said rlati o exceeds a predeterm ned val ue. 25

10. A tape unit as clainmed irn claim6NT/, 8 or 9, wherein said
control neans is arranged to rjeduc speed of the rotative drive

means when the rotational L of the supply reel exceeds a
predet ermi ned val ue.Fs/ 't ;
1 ...............................
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