
1 

TAPE LOADING MECHANISM OF RECORDING AND REPRODUCING APPARATUS 

BACKGROUND OF TBB INVENTION 

Field of the Invention: 

The present invention relates to a recording and 

reproducing apparatus such as a video cassette recorder (VCR) 

and more particularly to a tape-loading mechanism for loading a 

magnetic tape onto a rotary drum according to an M-loading 

system, for example. 

Description of the Related Art: 

FIG. 1 shows a front view of a tape-loading mechanism 

of a video cassette re~order (VCR) in a state just before a 

magnetic tape is loaded on a rotary drum in accordance with an 

M-loading system. 

In FIG. 1, a drum 41 is disposed so as to be inclined 

at a predetermined angle toward a tape-supply side. The drum 41 

is formed of a stationary drum 43 having a lead 42 on its 

peripheral surface and a rotating drum.44 which rotates relative 

to the stationary drum 43. A tilted guide 46 for winding a 

magnetic tape T kept in an upright state helically along the 

lead 42 of the drum 41 through a vertical-direction guide 45 is 

disposed on a tape-inlet side of the drum 41. A tilted guide 47 

for guiding the magnetic tape T which is helically drawn out 

along the lead 42 and a vertical-direction guide 48 for guiding 

the magnetic tape T so that the magnetic tape T should be kept 

in its upright state are disposed on a tape-outlet side of the 

drum 41. 
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When the magnetic tape T thus wound around the drum 

41 is started being scanned from a lower edge Ti of the magnetic 

tape T to an upper edge thereof by a magnetic head (not shown) 

on the tape-inlet side of the drum 41, the operation of writing 

a video signal of one track amount in the magnetic tape T is 

started. When the scanning of the magnetic tape T is finished 

on the tape-outlet side of the drum 41, the operation of writing 

the video signal of one track amount in the magnetic tape T is 

finished. The video signal can be reproduced from the magnetic 

tape T by a reproducing head (not shown) by tracing tracks 

recorded on the magnetic tape T. 

In the aforesaid VCR shown in FIG. 1, immediately 

before the magnetic tape T is loaded onto the drum 41, the lower 

edge Ti of the magnetic tape T is located at a position lower 

than a lead 42a on the outlet side of the drum 41, thereby lying 

on the lead 42a. Consequently, in the course of winding the 

magnetic tape T around the drum 41, the lower edge T1 of the· 

tape T is brought in a frictional contact with a drum surface 

below the lead 42a on the outlet side thereof and then quided by 

the lead 42a. 

Contrary, immediately after the magnetic tape loaded 

on the drum 41 is unloaded from the drum, ~he lower edge Ti of 

the tape T leaves the drum 41 while being subjected to a 

friction such that it is gripped by the lead 42a on the outlet 

side. 

However, such disadvantage influencing the magnetic 

tape may hardly damage the edge of the magnetic tape having a 
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comparative thickness, for example, in cast;! of VHS system and 

the like. on the other hand, in case of a very thin magnetic 

tape capable of a long time recording/reproduction, for example, 

the tape edge is disadvantageously damaged. 

SUMMARY OF THE INVENTION 

:en view of such aspects, it is an object of the 

present invention to provide a tape-loading mechanism of the 

recording and reproducing apparatus which, even if the magnetic 

tape is of the thin type, prevents a tape edge of the magnetic 

tape from being damaged by a lead of a drum during operation~ of 

loading and unloading the magnetic tape onto and from the drrim. 

According t~ an aspect of the present invention, a 

tape-loading mechanism of a magnetic recording and reproducing 

apparatus has a tape travel system in which a magnetic tape 

drawn out of a supply-side tape reel is helically wound around a 

drum along a lead thereof by tilted guides respectively provided 

on inlet and outlet sides of the drum and tape guides 

respectively provided on inlet and outlet sides thereof by a·:: 

tilted guide and a tape guide provided on inlet and outlet sides 

of the drum, passed via a capstan and wound around a 

takeup side tape reel. A vertical position of the lead of ·the 

drum is set equal·to that of a lower edge of the tape in a state 

immediately before the magnetic tape is loaded onto the drum. 

The magnetic tape is twisted in the middle of the tape travel 

system in order to cancel difference in tension between upper 

and lower edges of the magnetic tape when the magnetic tape is 

loaded onto the drum. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view of a tape-loading mechanism of 

a video cassette recorder in a state just before a magnetic tape 

is loaded on a rotary drum in accordance with an M-loading 

system; 

FIG. 2 is a plan view of a tape travel system of a 

VCR to which a tape-loading mechanism according to the present 

invention is applied; and 

FIG. 3 is a front view of a main part of a tape­

.loading mechanism according to the present invention in a state 

just before a magnetic tape is ioaded on a rotary drum in 

accordance with an M-l~ading system. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An the tape-loading mechanism of a recording and 

reproducing apparatus according to an embodiment of the present 

invention which is applied to a VCR will be described below with 

reference to accompanying drawings by way of example. 

A tape travel system of the VCR apparatus will be 

described with reference to FIG. 2. 

A pair of a supply reel hub 1 and a take-up reel hub 

2 are disposed on a mechanical chassis 3. A tape supply reel 5 

and a tape take-up reel 6 of a tape cassette 4 shown by a 

phantom line in FIG. 2 are loaded onto these two reel hubs 1 and 

2, respectively. 

A magnetic tape T drawn out of the tape supply reel 5 

is guided and passed through a fixed-type guide roller 7, a 

guide roller 9 fixed on a supply-side tension regulator arm a, 
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and a tape guide 11 and a tilted guide 12 supported by a sliding 

member 10 and is then helically wound around a drum 13 having a 

magnetic head (not shown) and inclined toward an upstream side 

of the magnetic tape T along a lead, will be described later on, 

of the drum 13 from an inlet side of the drum 13. ·Then, the 

magnetic tape T is drawn out of the outlet side of the drum 13 

and is guided and passed through a tilted guide 15 and through a 

tape guide 16 supported by -a sliding member 14, a capstan 17, a 

pinch roller 18, and a guide roller 20 of a takeup-s1de tension 

regulator arm 19. Further, the magnetic tape T is passed 

through a fixed-type guide roller 21 and wound around the tape 

takeup reel 6. Thus, ~he tape-running system is arranged. 

The respective sliding members 10 and 14 can be 

respectively moved to their unloading positions along sliding 

grooves 22a and 22b formed on the mechanical chassis 3 by a 

loading gear (not shown) through a link. The respective sliding 

members 10 and 14 are positioned by stationary blocks 23 and 24 

at their loading positions shown in FIG. 2, respectively. 
"" 

The supply-side tension regulator arm 8 can be 

rotated about a fulcrum shaft 25 serving as a rotation fulcrum 

and applies a backward tension to the magnetic tape T stretched 

at the guide roller 9 by a coil spring 2 6. The supply-side 

tension regulator arm 8 supports one end of a band 27 wound 

around the supply reel hub 1, while the other end of the band 27 

is supported by a fixed pin 28 planted on the mechanical chassis 

3. 

The takeup-side tension regulator arm 19 can also be 
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rotated around a fulcrum shaft 29 serving as a rotation fulcrum 

and applies a backward tension to the magnetic tape T stretched 

at the guide roller 20 by a coil spring 30. The takeup-side 

ten~ion regulator arm 19 supports one end of a band 31 wound 

around the takeup reel hub 2, while the other end of the band 31 

is supported by a fixed pin 32 planted on the mechanical chassis 

3. 

An operation of a tape-loading mechanism for loading 

the magnetic tape T onto the drum 13, which is a gist of the 

present invention, will be described with reference to FIG. 3. 

FIG. 3 is a front view of the tape-loading mechanism 

according to this ~iment in a state immediately before the 

magnetic tape T is loaded onto the drum 13. The drum 13 

according to the present invention is formed of a stationary 

drum 13A having a lead Ron its peripheral surface and a rotary. 

drum 13B. The drum 13 is disposed such that the height or level 

of the lead R provided on the outer periphery of the stationary 

dJ;Um 13A does not overlap a lower edge T1 of the magnetic tape T 

in a tape path immediately before the tape loading from lying on 

the lead R. In PIG. 3, the level of the lead. R is set to such a 

level that an outlet side lead R1 of the drum 13 does not 

overlap the lower edge '1'1 of the tape T. 

It is possible to prevent the lead R and the lower 

edge T1 of the magnetic tape'!' from overlapping each other, by 

shifting the drum 13 in a downward direction with the drum 13 

being kept in its tilted state as shown FIG. 1, or by inclining 

the drum 13 kept in a front direction at a predetermined angle 
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with a vertical position of the drum 13 being kept the same. 

In order to load the magnetic tape T helically onto 

the drum surface of the drum 13 kept in the tilted state with 

the magnetic tape T being uniformly in contact therewith, angles 

of inclination and directions.of inclination of the tilted 

guides 12, 15 respectively provided at an inlet of the drum 13 

and an outlet thereof relative to an i~clination angle of the 

drum 13 are determined based on calculation. 

If only the drum 13 is disposed at a lower position, 

the magnetic tape T is not brought in uniform contact with the 

surface of the drum 13. Specifically, a tension of an upper 

edge of the magnetic t~pe T becomes higher than that of the 

lower edge Ti thereof, which causes disadvantages which is 

undesirable in view of recording and reproducing 

characteristics. At this time, the difference in tension· 

between the upper and lower edge of the magnetic tape T is 

produced throughout the entire tape path. 

Therefore, according to the present invention, in· 

order to cancel the difference in tension between the upper and 

lower edges of the tape, the magnetic tape is twisted in a 

direction in which the tension of the upper edge of the magnetic 

tape T is suppre~sed and hence made equal to the tension of the 

lower edge Ti thereof. 

The twist may be given at any position in the tape 

path of the inlet side or the outlet side of the drum 13. 

However, in this embodiment of the present invention, the 

magnetic tape T is twisted by using the tape guide 16 o_n the 
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outlet side of the drum 13. 

An advantage of twisting the magnetic tape T by using 

the tape guide 16 on the outlet side of the drum 13 will be 

described with reference to FIG. 2. Specifically, if the 

magnetic tape T is twisted by using the tape guide 11 on the 

inlet side of the drum 13, the guide roller 9 moved together 

with the tension regulator arm 8 is provided on the tape 

upstream side, which provides the unstable effect of the twist. 

On the contrary, if the magnetic tape T is twisted by using the 

tape guide 16 on the outlet side of the drum 13, the tape is 

pressed between the .capstan 17 and the pinch roller 18 on tlie 

tape downstream side o~ the drum 13, which can provide the 

stable effect of the twisted tape. 

As described above, according to the tape-loading 

mechanism of the present invention, when the tape is loaded onto 

the drum 13, it is possible to load the magnetic tape T onto the 

drum 13 along the lead R without the lower edge T1 thereof being 

br9ught in frictional contact with the outlet-side lea~ R1 of 

the lead R. Also, when the tape is unloaded from the drum 13, 

it is possible to prevent the lower edge T1 of the magnetic tape 

T from being gripped by the outlet-side lead R1 • Since this 

arrangement of the tape-loading mechanism can·prevent the lower 

edge T1 of the magnetic tape T from being damaged, the tape-

loading mechanism according to the present invention is 

particularly suitable for use with the thin magnetic tape. 

While the outlet-side lead R1 of the drum 13 and the 
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lower edge Ti of the magnetic tape overlap each other by an 

amount of about 1 • 5 mm in the tape-loading mechanism shown in 

FIG. 1, the tape-loading mechanism according to the present 

invention makes it possible to prevent the outlet-side lead R1 

and the lower tape edge T1 from overlapping each other or to set 

the width of the overlapped portion thereof to about 0.4mm. 

Therefore, the tape-loading mechanism according to the present 

invention can prevent the magnetic tape T from being damaged 

because of its contact with the lead R. 

While in this embodiment the ve~ical position of the 

outlet-side lead Ri of the drum 13 is set equal to that of the 

lower edge Ti of the magnetic tape T kept in a state immediately 

before the loading, the present invention is not limited thereto 

and a vertical position of a~ inlet-side lead of the drum 13 or 

of a lead on a central portion thereof may be set equal to that 

of the lower edge Ti of the magnetic tape T kept in a state 

immediately befpre the loading. In any case, it is necessary to 

set the vertical highest position of the lead equal to that of 

the lower edge T1 of the magnetic tape T kept in a state 

immediately before the loading. 

While in this embodiment the magnetic tape T is. 

twisted by using only the tape guide 16 on the outlet side of 

the drum 13, it is of course possible to twist the magnetic tape 

T by using both of this tape guide 16 and the inlet-side tape 

guide 11 half and half. 

While in this embodiment the tape-loading mechanism 
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according to the present invention is applied to the VCR, the 

present invention is· not limited thereto and can widely be 

applicable to other recording/reproducing apparatus for 

recording and/or reproducing audio signals on and/or from the 

magnetic tape by using the rotary drum. 

As described above, according to the tape-loading 

mechanism of the recording/reproducing apparatus of the present 

invention, since the vertical position of the lead R of the drum 

13 is set equal to that of the lower edge R1 of the magnetic 

tape T kept in a state immediately before the magnetic tape T"is 
. ~~ 

loaded on the drum 13 and the magnetic tape T is twisted in the 

middle of the tape travel system in order to cancel the 

difference in tension between the upper and lower edges of the 

magnetic tape caused when the magnetic tape T is loaded onto the 

drum 13, it is possible to prevent the lower edge R1 of the 

magnetic tape T from being damaged upon the tape-loading and 

unloading. Therefore, it is possible to achieve an effect in 

which the tape-loading mechanism is suitable for use with the 

thin magnetic tape. 

Since the outlet-side lead R1 is disposed at the 

vertical-direction posi~ion equal to that of the lower epge T1 

of the magnetic tape kept in a state immediately before the tape 

T is loaded onto the drum 13, it is possible to prevent the 

magnetic tape T from being easily damaged by the outlet-side 

lead of the drum 13 upon the tape-loading and unloading. 

Moreover, since the magnetic tape T is twisted on the 

outlet side of the drum 13, it is possible to effectively carry 
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out the operation of twisting the magnetic tape T on the outlet-

side of the drum 13 where no movable member is provided on the 

tape path, as compared with the operation carried out on the 

inlet side thereof. 

Moreover, since the magnetic tape T is twisted on the 

upstream side of the capstan 17 by using the tape guide 16 

provided on the outlet side of the drum 13, it is possible to 

effectively cancel the difference in tension between the upper 

and lower edges of the magnetic tape T. 

Moreover, since the tape travel system between the 

drum 13 and the capstan 17 is formed of the two guides, i.e., 

the tilted guide 15 an~ the tape guide 16, it is possible to 

twist the magnetic tape T by using the existing tape path 

arrangement without any additional tape guide used for twisting 

the magnetic tape T. 

Having described a preferred embodiment of the 

present invention with reference to the accompanying drawings, 

it is to be understood that the present invention is not limited 

to the above-mentioned embodiment and that various changes and 

modifications can be effected therein by one skilled in the art 

without departing from the spirit or scope of the present 

invention as defined in the appended claims. 
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What is claimed is: 

1. A tape-loading mechanism of a magnetic recording 

and reproducing apparatus having a tape travel system in which a 

magnetic tape drawn out of a supply-side tape reel is helically 

wound around a drum along a lead thereof by a tilted guide and a 

tape guide provided on inlet and outlet sides of the drum, 

passed via a capstan and wound around a on takeup side tape 

reel, comprising: 

a means for setting a vertical position at the 

highest position of said lead of said drum is set equal to that 

of a lower edge of sai~ tape in a state immediately before said 

magnetic tape is loaded onto said drum; and 

a means for twisting said magnetic tape in the middle 

of said tape travel system in order to cancel difference in 

tension between upper and lower edges of said magnetic tape when 

said magnetic tape is lo~ded onto said drum. 

2. A tape-loading mechanism of a magnetic recording 

and reproducing apparatus according to claim 1, wherein the 

vertical position of an outlet-side lead of said drum is set 

equal to that of the lower edge of said magnetic tape in a state 

immediately before said magnetic tape is leaded onto said drum. 

3. A tape-loading mechanism of a magnetic recording 

and reproducing apparatus according to claim 1, wherein said 

magnetic tape is twisted on an outlet side of said drum. 
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4. A tape-loading mechanism of a magnetic recording 

and reproducing apparatus according to claim 1, wherein said 

twisting means is said tape guide provided on the outlet side of 

said drum such that said magnetic tape is twisted on an upstream 

side of said capstan. 

5. A tape-loading mechanism of a magnetic recording 

and reproducing apparatus according to claim 1, wherein a tape 

travel system between said drum and said capstan is formed of 

two guides, i.e., said tilted guide and said tape guide. 


