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A METHOD FOR CONTROLLING TAPE 

TRANSPORT VELOCITY 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a method for controlling a 

speeq 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 VTR), 

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 VTR 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 

surf ace 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 
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an operation in which the tape is rewound from the take-up reel side 

to the 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 VTR, in order to reduce a waiting 

time of the user, a microcomputer is introduced for con~rolling 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, ~hen the 

rewinding mode i~ placed, the magnetic tape is rewound up to its 

terminal end. Therefore, if speed reduction starts to·..> 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 
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the magnetic tape is wound is checked so that an amount of magnetic 

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

determined. Specifically, the magnetic tape is transported at a 

high speed until the radius of the magnetic tape around the supply 

reel becomes equal to the radius of the magnetic tape around the 

take-up reel, and t~ereafter 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 

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

be late, causing damage 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 roller 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. 
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More specifically, it is an object of the present invention 

to provide a tape speed control method and a 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 tue 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 
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transported by the one tape reel. Therefore, even if the tape wound 

around the reels is short, the tape remaining amount 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 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 ti.me 

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 
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of a tape amount on the supply side and a tape amount on the take-up 

side depending on 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 t~e take-up side tape winding radius; 

FIG. 5 is a graph showing a change in an absolute value of 

the ratio of the supply side ta~e 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 
c 

inserted into a VTR 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 
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microcomputer 11. 

In addition, the arrangement is further provided 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 

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 Sa, 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 
<, 

having 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 Sa, 6a of the supply reel 5 and the take-up reel 6, 

respectively. Thus, the tape cassette 2 is loaded onto the VTR body 

1. 

When the magnetic tape 7 is transported in the mode of fast 

forward or rewound, the reel sensors 12, 13 count the revolution 

rates or numbers of the reel stands 3, 4, and send the revolution 

rates of the supply reel S 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 5 , rt indicative of amounts of the wound magnetic tape 7 on 
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the basis of the detected revolution rates of the respective reels 

5, 6. This process will be described in detail later on. 

The FG sensor 14 is a sensor for detecting the revolution 

rate of the capstan motor 10. This FG sensor 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 VTR 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 Sa, 6a. The 

magnetic tape 7 is fixed at its both ends to the supply reel hub Sa 

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 transported from the supply reel S to the take-up reel 

6. At this time, the amount of the magnetic tape 7 wound around the 

supply reel hub Sa is maximum, and thus the winding radius rs on the 

supply side, i.e, the distance from the center of the supply reel 

hub Sa 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 rt on 
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the take-up side is equal to the winding radius of the take-up reel 

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 Sa 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 rs and the winding radius rt become equal 

to each other, and the ratio of the winding radii, r 8 /rt becomes 

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

FIG. JC shows a state in which the magnetic tape 7 is 

completely transported from the supply side to the take-up side. In 

this state, the magnetic tape 7 is not wound around the supply reel 

hub Sa, and the winding radius rs becomes smallest and the amount of 

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

and the winding radius rt 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 5 /rt• The ratio of the 

winding radii r 8 /rt is greater than "1" in a range from the top state 

to the middle state, "1 11 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 ·:~ape 7 transported from the supply side to the take-up side 

and the absolute value of the ratio of the winding radii r 5 /rt. 
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In FIGS. 4 and 5, a curve NT represents a relation between 

the amount of the transported tape and the ratio of the winding 

radii rs/rt when the magnetic tape 7 has an normal length. On the 

other hand, a curve ST represents a relation between the amount of 

the transported tape and the ratio of the winding radii rs/rt 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 rate at the top state and the end state 

round the center point at which the ratio becomes rslrt = 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 reduction 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 rs 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 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 
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transported at a high speed, the ratio of the winding radii rs/rt is 

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 rs/rt becomes 11 1". Thereafter, the speed is reduced down to a 

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

Further, the ratio of the winding radii r 8 /rt is memorized at 

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

radii r 9 /rt exceeds a predetermined threshold value, then it may be 

determined ~hat 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 VTR 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). 
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When the high speed rotation is started, the microcomputer 

11 calculates the ratio of the winding radius r 5 of the magnetic 

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 should be noticed here is that, the relation between 

the winding radii r 8 , rt 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 s, 6 is such 

that smaller the winding radii rs, rt 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 r 5 , rt 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 rs, rt 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 
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radii rs/rt is greater than "1" or not, that is, whether or not the 

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

the middle state (step ST3). If the rati9 of winding radii rslrt is 

greater than "1", this fact means that the winding state of the 

magnetic tape 7 is placed between the top state and the middle 

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

hand, if the ratio of winding radii rslrt is smaller than "1", then 

it is determined that the state is in the range 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{rslrt) of the ratio 

of winding radii rs/rt during a predetermined period of time is 

-
compared 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 1·to be stopped quickly (stop 

STS). 

If the absolute value of the changing rate. A(r8 /rt) 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 rs and rt 

becomes '' l", i.e. , whether or not the middle state ls b.r:ought about 

(step ST7). If the state still does not become the middle state, 
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the high revolution rate is maintained as it is. 

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 "l" or 

not, which may be made at step ST3. 

If the winding radii, or rs and rt become substantially equal 

to each other, or the ratio of the winding radii rs and rt 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). In any of the above cases, the capstan motor 10 is stopped to 

stop the magnetic tape 7 (step ST9). 

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 
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Tape recorder) deck, a DCC deck and so on. Further, it is needless 

to say that the present invention can be applied to a streamer tape, 

a magnetic tape for a ~-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. 
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What is claimed is: 

1. A tape speed control method for controlling speed of a 

tape wound around a pair of tape reels, comprising the steps 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 radius, wherein 

iiiiiiU 
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when said one tape reel rotates to transport the tape, said 

control means calculates the. winding radius from the revolution rate 

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, wher~in 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. 

iliiiiif 


