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right side holes in figure 13) in the successive sheet is set to one
tractor (not shown) which is The present invention relates to a successive
fixed. Then, as shown in figure 14(a), with the lock sheet feed mechanism
for use in a printing device  mechanism 7 unlocked, the frame member 3 and
such as a printer or the like and, more particularly,   5   tractor 4 are
slid along the shafts 1 and 2 thereby to a successive sheet feed mechanism
which is      to bring the pins 4a of the tractor 4 into engage- able
positively to feed successive sheets when the  ment with the holes 6a of
the successive sheet 6, widths of the successive sheets are increased or
and then the cover plate 4b is closed. After that, as reduced due to change
in temperature, humidity     shown in figure 14(b), the frame member 3 Is
and the like.                                 10  pulled in a direction of
an arrow c, to produce a In general, a conventional successive sheet
clearance S between the frame member 3 and feed mechanism includes a pair
of tractors each    tractor 4. In this state, the frame member 3 is having
a pin belt and is adapted to bring holes,   locked by the lock mechanism 7
and then the respectively formed in the two side portions of    successive
sheet is set. successive sheets, into engagement with pins pro-  is  The
successive sheet 6 set in this manner vided in the pin belts thereby to
feed the succes-  always receives a tensile force given by the spring sive
sheets.                                       5 for spreading the width W
of the sheet. In this structure, when the positions of the pair  Therefore,
even if the width W of the succes- of tractors (that is, pin belts) are
fixed, if the widths  sive sheet 6 is extended or contracted due to of the
successive sheets are increased or reduced   20  change in temperature,
humidity and the like, the because of change in temperature, humidity and
extension or contraction is absorbed by the sliding the like, then holes in
the successive sheets cannot  of the tractor 1, so that the successive
sheet 6 can be engaged with the pins correctly, with the result  be fed
positively. that the successive sheets cannot be fed positively.   However,
in the above-mentioned conventional In order to solve the above problem,
there have   25  sheet feed mechanism, it is necessary to provide been
already proposed sheet feed mechanisms in     the frame member 3, which
makes the mechanism Japanese Patent Laid-Open Publications No. 1-
complicated. 271344 of Heisei and No. 3-216447 of Heisei, re-      Now, the
sheet feed mechanism disclosed in spectively.
Japanese Patent Laid-Open Publication No. 3- Figure 13 is an explanatory
view of the princi-  30  216447 of Heisei aims at eliminating the above-
ple of the sheet feed mechanism 1 designates a     mentioned problem. As
shown in figure 15, in this drive shaft, 2 designates a guide shaft, and 3
is a  mechanism, a tractor 8 includes a tractor main frame member which is
slidably mounted onto the    body 8a and a pin belt 8b. In particular, the
tractor drive shaft 1 and guide shaft 2. Reference 4 des-  main body 8a is
used as the above-mentioned ignates a tractor which is installed in the
frame   35  frame member 3 and the pin belt 8b is arranged member 3 and is
slidably mounted onto the drive    such that it is movable with respect to
the tractor shaft 1 and guide shaft 2. The tractor 4 is ener-  main body
8a. Also, a spring 8c is. interposed gised in a direction of X1 shown in
figure 13 by a  between the tractor main body 8a and a pulley spring 5
provided between the frame member 3       over which the pin belt 8b is
extended. and the tractor 4. Reference 6 stands for succes-  40  Any of the
above-mentioned conventional sheet sive sheets and 6a points out holes
respectively     feed mechanisms has a problem that, when a prop- formed in
the two side portions of the successive  er clearance S is not formed
between the tractor 4 sheets 6. Reference 4a designates pins provided
and frame member 3 or between the pin belt 8b on a pin belt to be engaged
with the holes 6a, 4b  and main body 8a, the desired operation cannot be
stands for a cover plate for guiding the successive   45  obtained. For
example, when the clearance S is set sheet 6 in such a manner that it
loosely holds the  small in figure 14(b), then the tractor 4 is not able
two side portions of the successive sheet between  to follow an increase in
width of the successive the pin belt and itself, and 4c points out an elon-
sheet 6 if the extension is greater than the clear- gat d hole formed In
the cover plate 4b for escape  ance S. On the other hand, when the
clearance S of the pin 4a. Reference 7 designates a lock  so  is set large,
then the tractor is not able to follow mechanism which is used to fix the
frame member   sufficiently a reduction in width of the successive 3 to the
guide shaft 2 in an unslidable manner. In  sheet 6. Also, as shown in
figure 14(a), when the figure 13, only the left one of the pair of tractors
is  clearance S is zero because of operator error, the shown and the other
tractor does not include the   tractor 4 cannot possibly follow an increase
in frame member but is fixed to the drive shaft 1 and   55   width of the
successive sheet 6. When the tractor guide shaft 2.
cannot follow the change in width of the successive To set the successive
sheet 6 to this sheet     sheet, then the sheet cannot be fed positively,
as feed mechanism, at first, one set of side holes (the  discussed before.
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3                 EP 0 574 240 B1                        4 That is, in any
of the conventional sheet feed  through a tension spring serving as the
tensioning mechanisms, if the sheet is not set properly, then  means to a
third frame disposed at a distance from the clearance S is caused to vary,
which makes it  the first frame, so that the sliding range of the first
impossible to obtain a desired operation. In other  tractor can be set
large. words, to obtain a desired operation, it is necessary   5  The
tension spring interposed between the first to set the sheet so carefully
that a proper clearance  and third frames may be covered with a cover S can
be formed, which means that the sheet        member, thus reducing the risk
of accidental dam- setting operation is complicated.                  age
to the tension spring during normal use of the Also, while the frame member
3 is being pulled  mechanism or during maintenance thereof. by one hand in
a direction of the arrow c against  10  A stopper may be provided in the
linear mem- the force of the spring, the lock mechanism 7 must  ber between
the tension spring and first frame, be operated by the other hand, which
further com-  which stopper is allowed to come into contact with picates
the sheet setting operation.               the first frame to thereby
restrict the extension of In view of the above, the present invention
the tension spring when the linear member is pul- seeks to obviate or
mitigate the drawbacks found in  15  led toward the second frame, and
thereby prevent the above-mentioned conventional mechanisms.
over-extension of the tension spring. Accordingly, it is an object of the
invention to       Preferably one end of the linear member Is provide a
successive sheet feed mechanism which    fixed to the second frame, the
other end thereof is is able to set a sheet by a simple operation and is
extended through the first frame and is fixed to a also able to obtain a
positive feed operation.  20  weight serving as the tensioning means, and
the The present invention is a successive sheet     weight is suspended by
the linear member. feed mechanism, comprising:
Preferably, the fixing means includes a lock a drive shaft extending
between first and sec-  lever rotatably mounted on the first tractor and
ond spaced frames;                                 capable of taking a lock
position and an unlock first and second tractors each including a pin  25
position, and a holding portion, when the lock lever belt supported by said
drive shaft and, when driven  is rotated to the lock position, for holding
and fixing by said drive shaft, engageable with holes respec-  the linear
member between the tractor and the tively formed in the two side portions
of each of  fixing means, whereby fixing of the first tractor to successive
sheets to thereby be able to feed said  the linear member can be achieved
more simply successive sheets;                            30  by means of
the lock lever. a guide member for supporting at least said
Preferably, the loosening means consists of a first tractor of said first
and second tractors slidably  loosening member which is arranged such that
it with respect to said drive shaft;                  displaces forcibly
the linear member into a projec- a linear member stretched between said
first   ting shape against the tension force given by the and second frames
and passing through at least  35  tensioning means at a position nearer to
the sec- said first tractor;                                ond frame than
the fixing position of the linear tensioning means disposed nearer to said
first  member and first tractor when the linear member frame than said
first tractor for applying a tension  and first tractor are not fixed to
each other by the force to said linear member;                       fixing
means, and that, simultaneously with or after fixing means disposed in said
first tractor for  40  the linear member and first tractor are fixed to
each fixing said first tractor to said linear member; and  other, it
removes the forced displacement of the loosening means for producing when
or after     linear member to thereby produce a loosened por- said linear
member and first tractor are fixed to   tion in the linear member. each
other by said fixing means, a loosened por-       The loosening means may
be disposed on the tion in said linear member at a position thereof  45
first tractor. nearer to said second frame than the fixed portion    The
loosening  producing  means may be of said linear member and first tractor.
formed integrally with the lock lever. In an embodiment of the present
invention the      In a successive sheet feed mechanism accord- linear
member comprises a wire, thereby improving  ing to the present invention,
the successive sheets its durability,                               so  are
fed by the pin belts of the first and second One end of the linear member
may be fixed to   tractors respectively supported by the drive shaft second
frame and the other end may be fixed    which is extended between the first
and second to the first frame through a tension spring serving  frames. as
the tensioning means, thus permitting a simple     At least the first
tractor of the first and second setting operation.
55  tractors is supported by the guide member in such One end of the linear
member may be fixed to    a manner that it is slidable with respect to the
drive the second frame and the other end thereof is      shaft and,
therefore, by sliding the first tractor, extended through the first frame
and is fixed       successive sheets of various widths can be set. 3    



5                 EP 0 574240 B1                     6 In the first
tractor, there is provided fixing  sheet, there can be executed a positive
sheet feed means with the linear member which is extended     operation.
through the first tractor and between the first and    Also, the setting of
successive sheet to the econd frames and is used to fix the first tractor
to  sheet feed mechanism can be achieved by setting the linear member to
which the tension force is   5   the successive sheet to the tractors and
after that given by the tensioning means provided at a posi-   by executing
the operation of the fixing means and tion nearer to the first frame than
the first tractor.  the loosening means without requiring a careful Thanks
to this structure, if the first tractor is fixed  operation with respect to
the clearance S as in the to the linear member by the fixing means, then
the  before-described conventional mechanisms. That tension force given by
the tensioning means acts  10  is, according to the invention, the setting
of the on the first tractor through the linear member. Even  successive
sheet can be executed by a simple when the tension force acts on the first
tractor, if it  operation. is assumed that the linear member is not
loosened      Embodiments of the present invention will now at all between
the fixed position of the linear mem-  be described, by way of example,
with reference to ber and first tractor and the second frame, then the   is
the accompanying drawings, in which:- first tractor cannot be slid in the
direction of the  Figure 1 Is a plan view of a first embodiment of first
frame, as the extension of the linear member    a successive sheet feed
mechanism according itself can be ignored.                               to
the invention; However, according to the present invention,      Figures 2A
and 2B are sectional front views of a there is provided loosening means
which can pro-  20    first tractor employed in the first embodiment in
duce a loosened portion in the linear member on       locked and unlocked
positions respectively; the side thereof nearer to the second frame than
Figure 2C is across section on A1 to A1' of the fixed position of the
linear member and first    figure 2A; tractor simultaneously when or after
the linear       Figure 2D is a cross section along A2 to A2' of member and
first tractor are fixed to each other by   25    figure 2A; the fixing
means. That is, in the present invention,  Figure 2E is a cross section
along A1 to A1 'of the first tractor can be slid toward the first frame by
figure 2B; an amount corresponding to the loosened portion       Figure 2F
is a cross section along A2 to A2' of in the linear member produced by the
loosening        figure 2B: means.
30      Figure 3A is a plan view to explain a sheet Therefore, at first,
before the first tractor is  setting operation in the first embodiment;
fixed to the linear member, if the successive sheet   Figure 3B is an
explanatory view of the opera- is set to the first and second tractors and
then the  tion of the first embodiment: first tractor is fixed to the
linear member by the    Figure 4 a plan view of a second embodiment of
fixing means, then the tension force given by the   35  a successive sheet
feed mechanism according tensioning means acts on the first tractor through
to the invention; the linear member and the above-mentioned loos-
Figure 5 is an enlarged plan view of a first ened portion is produced in
the linear member        tractor employed in the second embodiment; thereby
to allow the first tractor to be slid toward  Figure 6A is a sectional view
taken along line a- the first frame and, at the same time, the tensile  40
a of figure 5, showing a view of a lock lever force by the tensioning means
is balanced with the    employed in the second embodiment, with the tensile
force that is produced in the successive      lock lever set in its
unlocked position; sheet as the reaction force against the former ten-
Figure 6B is a sectional view along line b-b of sile force.
figure 5, showing the lock lever employed in the In this state, if the
width of the sheet is in-  45  second embodiment; creased due to change in
temperature, humidity        Figure 6C is a sectional view along lines c-c
of and the like, then  the action of the tensioning     figure 5, showing a
view of a lock lever of the means causes the first tractor to slide by an
second embodiment, with a side frame omitted; amount corresponding to the
increase of the sheet    Figure 7 is an explanatory view of the operation
width. On the other hand, if the width of the sheet  50  of the second
embodiment; is reduced, then the tensile force of the sheet     Figure 8 is
a partially enlarged view of figure 7; causes the first tractor to slide by
an amount        Figure 9A is a sectional view taken along line a-
corresponding to the reduction in width of the suc-   a of figure 5,
showing the lock lever set in its cessive sheet.
lock position; As described above, according to the succes-  55  Figure 9B
is a sectional view along line b-b of sive sheet feed mechanism of the
invention, since    figure 5, showing the lock lever in its locked the
first tractor can be slid according to the in-    position; crease or
reduction in width of the successive 4    



7                 EP 0 574 240 B1                       8 Figure 9C is a
sectional view along line c-c of  respectively formed in the successive
sheet there- figure 5, showing the lock lever in its locked  by to be able
to feed the successive sheet. The pin position with the side frame omitted;
belt 150 is driven through the drive pulley by the Figure 9D is a partially
enlarged view of the lock  drive shaft 14. Also, in the main body 130 there
is lever shown in figure 9B;                   5   provided a sheet holding
plate 160 in such a man- Figure 10 is a schematic partial front view of a
ner that the holding plate 160 can be opened or third embodiment of a
successive sheet feed     closed. When closed, the hold plate 160 lightly
mechanism according to the invention;           presses down the sheet from
above by means of a Figure 11 is a schematic partial front view of a
spring 161 interposed between the main body 130 fourth embodiment of a
successive sheet feed  10  and the holding plate 160. Reference character
162 mechanism according to the invention;           designates an elongated
hole which is used to Figure 12 is a plan view of a modification of a
allow the pins 151 to escape. loosening producing means employed in the
The second tractor 200 is constructed similarly invention;
to a general tractor and, in particular, includes a Figure 13 is a plan
view of a conventional suc-  15  main body 230, drive and driven pulleys, a
pin belt cessive sheet feed mechanism;                   250, and a sheet
holding plate 260 which are Figures 14A and Figure 14B are explanatory
similar to those in the first tractor 100. Reference views of a sheet
setting operation, to be per-  character 270 designates a slide lock lever
which is formed in a conventional mechanism; and         used to fix the
tractor 200 to the guide shaft 15. Figure 15 is a plan view of another
conventional  20  The linear member 20 is made of a wire and is successive
sheet feed mechanism.                inserted through the first tractor 100
and second As shown in figures 1 and 2A the successive  tractor 200. One
end 20b of the linear member 20 sheet feed mechanism according to the first
em-   is fixed to the second frame 12, while the other end bodiment of the
invention includes first and second  20a thereof is fixed to the first
frame 11 through a frames 11, 12 disposed at a distance from each   25
tension spring 30 serving as tensioning means. other, a drive shaft 14 and
a guide shaft 15 respec-  That is, the linear member 20 is stretched
between tively provided between the first and second      the first and
second frames by the tensile force of frames 11, 12, first and second
tractors 100, 200, a  the tension spring 30. linear member 20 stretched
between the first and     The fixing means 110 provided in the tractor
second frames 11, 12, tensioning means 30, and   30  100, as shown in
Figure 2, includes a lock lever fixing means 110 and loosening means 120
re-      111 rotatably mounted on the side frame 140 and a spectively
disposed on the first tractor 100.     hold portion 112 formed integrally
with the lock The first and second frames are respectively  lever 111. The
lock lever 111 is arranged such that formed of the side frames of a printer
or a similar  it can take a lock position (a position shown in device.
35  Figure 2B) and an unlock position (Figure 2A). The The drive shaft 14
is rotatably mounted to the  hold portion 112, as shown in Figure 2B, is
ar- first and second frames 11, 12 and can be         ranged such that it
can hold and fix the linear rotationally driven by a drive mechanism  (not
member 20 between a hold portion 141 of the side shown).
frame 140 and itself when the lock lever 111 is The guide shaft 15 is fixed
to the first and   40  rotated to its lock position. second frames 11, 12
and serves as a guide mem-        The loosening means 120 is composed of a
ber for supporting the first and second tractors 100,  loosening member 122
having an eccentric cam 200 in such a manner that they are slidable.
shape which is rotatably mounted between the The first tractor 100 includes
a main body 130  main body 130 and side frame 140 by a shaft 121. and a
side frame 140 fixed to the side portion of  45  The loosening member 122
is linked to the lock the main body 130. The main body 130 incor-
lever 111 by a shaft 121 and, as shown in Figure porates therein a drive
pulley (see reference char-  2A, when the lock lever 111 is set at its
unlock acter 132 shown in figure 6A), a driven pulley (not  position, a
larger diameter portion 122a thereof shown), and a pin belt 150 laid over
the drive and  goes in deeply between the main body 130 and diven pulleys
omitted in Figure 6A and Figure 9A.  50  side frame 140 to displace the
linear member 20 The drive shaft 14 is inserted through the drive  forcibly
into  a projecting shape against the tensile puley and side frame 140 and
the guide shaft 15 is  force of the tension spring 30 (the displaced por-
inserted through the driven pulley and side frame  tion of the linear
member 20 is designated by 140, so that the first tractor 100 can be slid
with  reference character 21). On the other hand, as respect to the drive
shaft 14 and guide shaft 15.  55  shown in Figure 2B, when the lock lever
111 is set The pin belt 150 includes a plurality of pins 151  at its lock
position, the larger diameter portion 122a provided at regular intervals
and the pins 151 are  is caused to escape upwardly (see Figure 1) and
engageable with holes (see 6a shown in figure 3)  thus removes the forced
displacement of the linear    9                 EP 0 574 240 B1
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member 20 to thereby produce a loosened portion    than the fixed portion
(that is, hold portion), the first 22 in the linear member 20.
tractor 100 can be slid in the direction of the arrow Next, the operation
of setting the successive   X1 by an amount corresponding to the loosened
sheet in the above structured successive sheet     portion 22. feed
mechanism will be described with reference to   5  In other words, by
rotating the lock lever 111 to Figure 3 as well.
its lock position, the tensile force T1 given by the The hold plate 260 of
the second tractor 200 is  tension spring 30 acts on the first tractor 100,
the opened, the holes 6a respectively formed on the    loosened portion 22
is produced in the linear mem- right side of the sheet 6 are fitted with
the pins 251  ber 20 thereby to allow the first tractor 100 to slide
respectively provided on the pin belt 250, and then   to  in the arrow X1
direction, and at the same time the the hold plate 260 is closed. If
necessary, the    tensile force T1 by the  tension spring 30 is bal-
locking by the slide lock lever 270 may be re-     anced with a tensile
force (see an arrow T2) pro- moved to allow adjustment of the position of
the   duced in the successive sheet 6 as a reaction second tractor 200.
against the tensile force T1. Similarly, the holes 6a respectively formed
on   is  In this state, if the width of the successive the left side of the
sheet are fitted over the pins  sheet 6 Is increased due to change In
temperature, 151 respectively provided on the pin belt 150 and  humidity
and the like, then the first tractor 100, due then the hold plate 160 is
closed (see Figure 3A).  to the action of the tension spring 30, is slid in
the During this operation, if the lock lever 111 is  arrow X1 direction by
an amount corresponding to set at its unlock position (see Figure 2A), then
the   20  the width increase of the successive sheet 6. On first tractor
100 can be freely slid in the directions  the other hand, if the width of
the successive sheet of arows X1, X2 according to the width of the      6
is reduced, then the first tractor, due to the action sheet 6. When the
first tractor 100 is slid, then the  of the tensile force T2 of the
successive sheet 6, is linear member 20, as shown in Figure 2A, passes
slid in the arrow X2 direction by an amount cor- through the first tractor
100 bypassing the larger  25  responding to the width reduction of the
successive diameter portion 122a of the loosening member      sheet 6. 122.
As described above, in the successive sheet At this stage, since the first
tractor 100 is not  feed mechanism according to the present embodi- fixed
to the linear member 20, the tensile force of  ment, since the first
tractor 100 is slid according to the tension spring 30 does not act on the
first  30  the width increase or reduction of the successive tractor 100.
sheet 6, there can be obtained a positive sheet The lock lever 111 is
rotated to its lock posi-  feed operation. tion, as shown in Figures 2B and
3B.                   And, setting of the successive sheet 6 can be As a
result of this, the linear member 20 is    achieved simply by setting the
successive sheet 6 held between the hold portion 112 of the lock lever  35
to the tractors 100, 200 and after then by operating 111 and the hold
portion 141 of the side frame, the  the lock lever 111, which eliminates
the need for first tractor 100 is fixed to the linear member 20 by  such a
careful operation with respect to the clear- these hold portions, and the
larger diameter portion  ance S using two hands as has been required in
122a of the loosening member 122 is caused to     the conventional
successive sheet feed mecha- escape upwardly to thereby produce a loosened
40  nism. That is, the successive sheet 6 can be set in portion 22 in the
linear member 20.                a simple operation. When the first tractor
100 is fixed to the linear  Figure 4 is a plan view of a second embodi-
member 20 in this manner, then the tensile force  ment of a successive
sheet feed mechanism ac- T1 of the tension spring 30 acts on the first
tractor  cording to the invention, Figure 5 is an enlarged 100 through the
linear member 20. However, even   45  plan view of a first tractor employed
in the second when the tensile force T1 acts, if it is assumed that
embodiment, Figure 6A is a section view taken the loosened portion 22 is
not present in the linear  along the arrow line a-a in Figure 5 with the
pin member 20 on the side thereof nearer to the sec-  belt 150 omitted,
Figure 6B is a section view taken ond bame 12 than the fixed portion (that
is, the  along the arrow line b-b in Figure 5, and Figure 6C hold portion)
of the linear member 20 and first  50  is a section view taken along the
arrow line c-c in tractor 100, the first tractor 100 cannot be slid
Figure 5 (with a side frame omitted). The second toward the first frame,
that is, In the direction of the  embodiment is characterized by its fixing
means arrow X1, if the extension of the linear member    and loosening
means and the remaining portions itself is neglected. However, in the
successive    thereof are similar in structure to those in the first sheet
feed mechanism according to the present  55  embodiment. Therefore, in
Figures 4 to 6, the parts embodiment, due to the fact that the loosened
of the second embodiment similar in structure to portion 22 is produced in
the linear member 20 at  those in the first embodiment are respectively
giv- a position   thereof thereof nearer to the second frame 12  en the
same reference characters and the descrip- 6    11                EP 0 574
240 B1                   12 



tion thereof is omitted here.                     jecting shape against the
tensile force of the ten- In the present embodiment, fixing means 170
sion spring 30 (the displaced portion is shown by provided in a first
tractor 100, as shown mainly in  reference character 23). Also, as shown in
Figure 9, Figure 6, includes a lock lever 171 mounted       when the lock
lever 171 is set at its lock position, rotatably between the main body 130
and side   5   the hook portion 175 moves down to remove the frame 140, and
a hold portion 172 (see Figure 9)  forced displacement of the linear member
20, formed concentrically and integrally with a cylin-  thereby producing a
loosened portion 24 in the drical base portion 171a of the lock lever 171.
The  linear member 20. lock lever 171 is arranged such that it can take a
Therefore, in the second embodiment as well, lock position (a position
shown in Figure 9) and an  10  simply by rotating the lock lever 171 to the
lock unlock position (a position shown in Figure 6).   position, the linear
member 20 can be held be- The hold portion 172 includes a flat portion
tween the hold portion 172 of the lock lever 171 172a and an inclined
portion 172b adjoining the flat  and the hold portion 145 of the side frame
140 and, portion 172a. As shown in Figure 9, the hold por-  by means of
these hold portions, the first tractor tion 172 is adapted such that, when
the lock lever  15  100 can be fixed to the linear member 20 and the 171 is
rotated to its lock position, it holds and fixes  loosened portion 24 can
be produced in the linear a linear member 20 between the side frame 140
member 20. and hold portion 172. The portion of the linear      Also,
according to the present embodiment, member held by the hold portion 172 is
designated  since the fixing means 170 and loosening means by reference
character 25 in Figures 9B and D.  20  175 are respectively formed thin
between the main Figures 7 and 8 are respectively views of a     body 130
and side frame 140, the first tractor can process in which the linear
member is held. As    be made compact. shown in Figure 6C, when the lock
lever 171 is set   As shown in Figure 6, if the first tractor 100 is at its
unlock position, a part 25' of the linear  slid with the lock lever 171 set
at the unlock member 20 hangs on the inclined portion 172b of  25
position, then the linear member 20 is passed the hold portion 172 and,
therefore, if the lock lever  within the first tractor 100 via the hook
groove 176. 171 is rotated in the locking direction, than the part  In
Figure 6B, 131 designates a hole formed in the 25', as shown in Figure 8,
is pushed down by the  main body 130 through which the linear member is
Inclined portion 172b and is thus pushed in the   passed, and 142 stands
for a hole formed in the direction of the hold portion 145 of the side
frame   30  side frame 140 through which the linear member is 140. And,
when the lock lever 171 is rotated to its  passed. lock position, then the
part 25' is held by and        Figure 10 is a schematic partial front view
of a between the flat portion 172a of the hold portion  third embodiment of
a successive sheet feed 172 of the lock lever 171 and the hold portion 145
mechanism according to the invention. of the side frame 140, as described
above. Here, in  35  The third embodiment is characterised by the Figures 6
and 9, reference character 173 des-     structure of the end portions of
the tension spring ignates an elastic piece formed integrally with the  30,
and the remaining portions of the third embodi- cylindrical base portion
171a of the lock lever 171  ment are structured similarly to the first and
sec- to fix the lock lever 171 provisionally at the lock or  ond
embodiments. unlock position with a clicking feeling. In particular,  40
In the third embodiment, the left end 20a of the a recessed portion 173a
formed in the elastic piece  linear member 20 is extended through the first
173 is fitted with a pin 174 formed integrally with  frame 11 and is fixed
through the tension spring 30 the main body 130 or side frame, whereby the
lock  to a third frame 13 provided at a distance from the lever 171 can be
provisionally fixed at the unlock or  first frame 11. Also, the periphery
of the tension lock position with a clicking feeling.       45  spring 30
is covered with a cover member 16. The loosening means employed in the
present       Reference numeral 26 designates a stopper embodiment is
composed of a hook-shaped loos-     which is securely fixed to the linear
member 20 ening member (which will be hereinafter referred to  and also
which Is adapted to come in contact with as a hook portion) 175 which is
formed integrally  the first frame to thereby restrict the extension of
with and extended from the cylindrical base portion  50  the tension spring
30 when the linear member 20 is 171 a of the lock lever 171. The hook
portion 175 is  pulled in the direction of X2. A distance L between also
formed integrally with the above-mentioned  the stopper 26 and first frame
11 is set greater hold portion 172. The hook portion 175 includes a  than
the amount of expected reduction of the suc- hook groove 176 on which the
linear member 20 is  cessive sheet width due to change in humidity and
placed. When the lock lever 171 is set at its unlock  55  the like.
However, the distance L is also set smaller position, as shown in Figures 5
and 6, the hook   than the amount of extension that destroys the portion
175 hangs up the linear member 20 to      function of the tension spring
30. forcibly displace the linear member 20 into a pro- 7    13
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According to the above-mentioned structure,      Claims the sliding range
of the first tractor between the first and second frames 11 and 12 can be
set        1. A successive sheet feed mechanism, compris- large.
ing: Also, the present structure eliminates the pos-   5     a drive shaft
(14) extending between first sibility that, when the present sheet feed
mecha-       and second spaced frames (11, 12), first (100) nism is in use
or is under the maintenance opera-       and second (200) tractors each
including a pill tion, the tension spring can be slipped off or de-
belt (150, 250) supported by said drive shaft stroyed in error.
(14) and, when driven by said drive shaft, Further, even when, due to a
misoperation, the   10  engageable with holes respectively formed in first
tractor 100 is slid in the X2 direction with the  the two side portions of
each of successive lock lever set at the lock position, the stopper 26
sheets to thereby be able to feed said succes- comes in contact with the
first frame 11 to restrict    sive sheets; the sliding movement of the
first tractor 100, there-       a guide member (15) for supporting at by
eliminating the danger that the tension spring   15  least said first
tractor (100) of said first and can be extended excessively to impair the
function      second tractors slidably with respect to said thereof.
drive shaft (14); Referring now to Figure 11, there is shown a            a
linear member (20) stretched between schematic partial front view of a
fourth embodiment     said first and second frames (11, 12) and pass- of a
successive sheet feed mechanism according   20     ing through at least
said first tractor (100); to the invention.
tensioning means (30) disposed nearer to The fourth embodiment is
characterised in that       said first frame (11) than said first tractor
(100) a weight 31 is used as tensioning means and the         for applying
a tension force to said linear remaining portions of the fourth embodiment
are         member (20): structured similarly to the above-mentioned first
25      fixing means (110) disposed in said first and second embodiments.
tractor (100) for fixing said first tractor to said In the present
embodiment, the left end 20a of       linear member: and the linear member
20 passes through the first              loosening means (120) for
producing when frame 11 and over a pulley 32 and is then fixed to      or
after said linear member and first tractor are the weight 31, so that the
weight 31 is suspended   30  fixed to each other by said fixing means, a by
the linear member 20.                                loosened portion (22)
in said linear member at According to the structure of the fourth em-
a position thereof nearer to said second frame bodiment, a similar effect
can be obtained to the      (12) than the fixed portion of said linear mem-
first embodiment of the invention, that is, a sheet     ber and first
tractor (100). can be set simply and also a positive sheet feed   35
operation can be executed by a more simplified      2. A  successive  sheet
feed  mechanism  as structure.
claimed in claim 1, wherein said linear member While the invention has been
described here-        is formed of a wire (20). tofore in its preferred
embodiments, modification may be made thereto.                           40
3. A  successive  sheet feed  mechanism  as For example, the loosening
means, as shown           claimed in claim 1 or claim 2, wherein one end in
Figure 12, may be composed of a lever 180            of said linear member
is fixed to said second rotatably mounted onto the side frame 140 and a
frame (12) and the other end thereof is fixed to disk portion 181 formed
integrally with the lever       said first frame (11) through a tension
spring 180, whereby when the lever 180 is rotated in a   45    (30) serving
as tensioning means. direction of an arrow D, then the disk portion 181
displaces the linear member 20 forcibly into a      4. A  successive sheet
feed  mechanism  as projecting shape and, when the lever 180 is rotated
claimed in claim 1 or claim 2, wherein one end in a direction of an arrow
E, then the disk portion     of said linear member is fixed to said second
181 removes the forced displacement of the linear  50   frame (12) and the
other end thereof is ex- member 20 to thereby produce a loosened portion
tended through said first frame (11) and is in the linear member 20. In
this case, means for        fixed to a third frame (13) spaced apart from
fixing the linear member 20 is provided in the          said first frame
through a tension spring (30) rotational support portion 182 of the lever
180.        serving as tensioning means. According to the successive sheet
feed mecha-   55 nism of the invention, the sheet can be set in a   5. A
successive sheet feed mechanism as set simple operation and a positive
sheet feed opera-       forth in claim 4, wherein said tension spring tion
can be executed.                                   (30) interposed between
said first (11) and 8    13                 EP 0 574 240 B1
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According to the above-mentioned structure,      Claims the sliding range
of the first tractor between the first and second frames 11 and 12 can be
set         1. A successive sheet feed mechanism, compris- large.
ing: Also, the present structure eliminates the pos-   5     a drive shaft
(14) extending between first sibility that, when the present sheet feed
mecha-       and second spaced frames (11, 12), first (100) nism is in use
or is under the maintenance opera-       and second (200) tractors each
including a pill tion, the tension spring can be slipped off or de-
belt (150, 250) supported by said drive shaft stroyed in error.
(14) and, when driven by said drive shaft, Further, even when, due to a
misoperation, the   10  engageable with holes respectively formed in first
tractor 100 is slid in the X2 direction with the  the two side portions of
each of successive lock lever set at the lock position, the stopper 26
sheets to thereby be able to feed said succes- comes in contact with the
first frame 11 to restrict    sive sheets; the sliding movement of the
first tractor 100, there-       a guide member (15) for supporting at by
eliminating the danger that the tension spring   15  least said first
tractor (100) of said first and can be extended excessively to impair the
function      second tractors slidably with respect to said thereof.
drive shaft (14); Referring now to Figure 11, there is shown a            a
linear member (20) stretched between schematic partial front view of a
fourth embodiment     said first and second frames (11, 12) and pass- of a
successive sheet feed mechanism according   20     ing through at least
said first tractor (100); to the invention.
tensioning means (30) disposed nearer to The fourth embodiment is
characterised in that       said first frame (11) than said first tractor
(100) a weight 31 is used as tensioning means and the         for applying
a tension force to said linear remaining portions of the fourth embodiment
are         member (20); structured similarly to the above-mentioned first
25      fixing means (110) disposed in said first and second embodiments.
tractor (100) for fixing said first tractor to said In the present
embodiment the left end 20a of        linear member; and the linear member
20 passes through the first              loosening means (120) for
producing when frame 11 and over a pulley 32 and is then fixed to   or
after said linear member and first tractor are the weight 31, so that the
weight 31 is suspended   30  fixed to each other by said fixing means, a by
the linear member 20.                                loosened portion (22)
in said linear member at According to the structure of the fourth em-
a position thereof nearer to said second frame bodiment, a similar effect
can be obtained to the        (12) than the fixed portion of said linear
mem- -first embodiment of the invention, that is, a sheet     ber and first
tractor (100). can be set simply and also a positive sheet feed   35
operation can be executed by a more simplified       2. A  successive
sheet feed  mechanism  as structure.
claimed in claim 1, wherein said linear member While the invention has been
described here-       is formed of a wire (20). tofore in its preferred
embodiments, modification may be made thereto.                           40
3  A  successive  sheet feed  mechanism  as For example, the loosening
means, as shown           claimed in claim 1 or claim 2, wherein one end in
Figure 12, may be composed of a lever 180            of said linear member
is fixed to said second rotatably mounted onto the side frame 140 and a
frame (12) and the other end thereof is fixed to disk portion 181 formed
integrally with the lever       said first frame (11) through a tension
spring 180. whereby when the lever 180 is rotated in a   45    (30) serving
as tensioning means. direction of an arrow D, then the disk portion 181
displaces the linear member 20  forcibly into a     4. A  successive sheet
feed  mechanism  as projecting shape and, when the layer 180 is rotated
claimed in claim 1 or claim 2, wherein one end in a direction of an arrow
E, then the disk portion    of said linear member is fixed to said second
181 removes the forced displacement of the linear  50   frame (12) and the
other end thereof is ex- member 20 to thereby produce a loosened portion
tended through said first frame (11) and is in the linear member 20. In
this case, means for        fixed to a third frame (13) spaced apart from
fixing the linear member 20 is provided in the          said first frame
through a tension spring (30) rotational support portion 182 of the lever
180.          serving as tensioning means. According to the successive
sheet feed mocha-  55 nism of  the invention, the sheet can be set in a
5.  A successive sheet feed mechanism  as set simple operation and a
positive sheet feed opera-       forth in claim 4, wherein said tension
spring tion can be executed.                                    (30)
interposed between said first (11) and    15                 EP 0 574 240
B1                        16 third (13) frames is covered with a cover mem-
PatentansprUche 



ber (16). 1. Vorschubmechanismus fur aufeinanderfolgen- 6. A  successive
sheet feed  mechanism  as             de B1$gen umfassend: claimed in claim
4 or claim 5, wherein a stop-   5  elne sich zwischen einem ersten und
einem in per (26) is provided in said linear member (20)     Abstand von
diesem  angeordneten zweiten between said tension spring and said first
Rahmen (11,12) erstreckende Antriebswelle frame, for coming Into contact
with said first     (14), einen ersten (100) und einen zwelten frame to
restrict the extension of said tension     Traktor (200), wobei jeder
Traktor einen von spring when said linear member is pulled to-  10    der
Antriebswelle (14) getragenen Stiftriemen wards the second frame.
(150,250) aufweist, watcher bei Antrieb durch die Antriebswelle mit jeweils
in den zwei Sei- 7. A  successive  sheet feed  mechanism  as-
tenabschnitten jades aufeinanderfolgenden Bo- claimed in claim 1 or claim
2, wherein one end      gens ausgebildeten Ldchem in Eingriff bring- of
said linear member (20) is fixed to said  i5     bar ist, um dadurch die
aufeinanderfolgenden second frame (12), the other end thereof is
B13gen vorschieben zu k6nnen; extended through said first frame (11) and is
ein Flhrungselement (15), um wenigstens den fixed to a weight (31) serving
as tensioning        ersten Traktor (100) der beiden Traktoren rela- means,
and said weight is suspended by said        tiv zu der Antriebswelle (14)
verschiebbar zu linear member.                             20       tragen;
em  zwischen dern ersten und dem  zweiten 8  A  successive  sheet feed
mechanism  as             Rahmen (11,12) gespanntes und wenigstens claimed
in any preceding claim, wherein said        den ersten Traktor (100)
durchsetzendes linea- fixing means (110) includes a lock lever (111)
res Element (20); rotatably mounted on said first tractor and ca-  25  ein
naher an dem ersten Rahmen (11) als an pable of taking a lock position and
an unlock       dem ersten Traktor (100) angeordnetes Spann- position, and
a hold portion (112) formed integ-    mittel (30) zum AusUben einer
Spannkraft auf rally with said lock lever for holding and fixing   das
lineare Element (20); said linear member between said first tractor
ein in dem ersten Traktor (100) angeordnetes (100) and said hold portion
(112) when said  30     Festlegemittel (110) zum Festlegen des ersten lock
lever is rotated to said lock position.        Traktors an dem linearen
Element und ein Lockerungsmittel (120), urn bei dem oder -- 9. A
successive  sheet feed  mechanism  as             nach dem Festlegen des
linearen Elements an claimed in any preceding claim, wherein said
dem ersten Traktor durch das Festlegemittel loosening means is composed of
a loosening   35     einen gelockerten Abschnitt (22) in dem linea- member
(122) which is arranged such that it        ren Element an einer Stelle zu
erzeugen, wel- displaces said linear member forcibly into a        che
naher an dem zweiten Rahrnen (12) ist als projecting shape at a position
thereof nearer to    der festgelegte Abschnitt des linearen Ele- said
second frame than said fixed portion of        ments und des ersten
Traktors (100). '>      said linear member and first tractor against the
40 tension force of said tensioning means when     2. Vorschubmechanismus
fur aufeinanderfolgen- said linear member and first tractor are not
de B1gen nach Anspruch 1, bel welchem das fixed by said fixing means and
also that, si-       lineare Element aus einem Draht (20) gebildet
multaneously when or after said linear member       ist. and first tractor
are fixed, it removes said  45 forced displacement of said linear member
to:   3  Vorschubmechanismus fOr aijfeinanderfolgen- thereby produce a
loosened portion in said          de B6gen nach Anspruch 1 oder Anspruch 2,
linear member.                                      be! welchem ein Ende
des linearen Elements an dem zweiten Rahmen (12) festgelegt ist AS. A
successive  sheet feed  mechanism  as   so       und dessen anderes Ende an
dem ersten Rah- claimed in any one of claims 1 to 9,-wherein        men
(11) Uber eine als Spannmittel dienende said loosening means is disposed on
said first      Spannfeder (30) festgelegt ist. tractor (100). 4.
Vorschubmechanismus far aufeinanderfolgen- 11. A  successive  sheet feed
mechanism  as   55      de Bogen nach Anspruch 1 oder Anspruch 2, claimed
in claim 9 when dependent on claim 8,       bei welchem ein Ende des
linearen Elements wherein said loosening means is formed integ-       an
dem  zweiten Rahmen (12) festgelegt ist rally with said lock lever.
und dessen anderes Ende sich durch den er- 9~~ ~~~~~~~ I!11 II1lI       !
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sten Rahmen (11) erstreckt und an einem von        mit dem oder nach dem
Festlegen des linea- 



dem ersten Rahmen mit Abstand angeordne-           ren Elements und des
ersten Traktors die er- ten dritten Rahmen (13) Uber eine als Spann-
zwungene Verlagerung des linearen Elements mittel dienende Spannfeder (30)
festgelegt ist.   aufhebt, um dadurch einen gelockerten Ab- 6      schnitt
in dem linearen Element zu erzeugen. 5. Vorschubmechanismus far
aufeinanderfolgen- de Bogen nach Anspruch 4, be! welchem die      10.
Vorschubmechanismus fUr aufeinanderfolgen- zwischen dem ersten (11) und dem
dritten          de Bdgen nach einem der AnsprUche 1 bis 9, Rahmen (13)
angeordnete Spannfeder (30) von       bei welchem das Lockerungsmittel an
dem er- einem Abdeckelement (18) abgedeckt ist.   70      sten Traktor
(100) angeordnet ist. 6  Vorschubmechanismus fOr aufeinanderfolgen-     11.
Vorschubmechanismus fOr aufeinanderfolgen- de B6gen nach Anspruch 4 oder
Anspruch 5,          de B6gen nach Anspruch 9 insofern dieser auf bei
welchem  in dem linearen Element (20)         Anspruch 8 rUckbezogen ist,
bei welchem das zwischen der Spannfeder und dem ersten Rah-  16
Lockerungsmittel einheitlich mit dem Verriege- men ein Stopper (26) dazu
vorgesehen ist,         lungshebel geformt ist. beim Ziehen des linearen
Elements in Rich- tung auf den zweiten Rahmen in Kontakt mit
Revendicatlons dem ersten Rahmen zu kommen, um die Deh- nung der Spannfeder
zu beschranken.       20  1. MVe6canisme d'alimentation de feuilles
successi- ves, comprenant: 7. Vorschubmechanismus fMr aufeinanderfolgen-
un arbre d'entraenement (14) qui s'6tend de B6gen nach Anspruch 1 odor
Anspruch 2,          entre des premier et deuxibme cadres espaces bei
welchem ein Ende des linearen Elements        (11, 12), des premier (100)
et deuxieme (200) (20) an dem zweiten Rahmen (12) festgelegt  25
tracteurs dont chacun comprend une courrole ist, dessen anderes Endo sich
durch den er-       a picots (150, 250) supportde par ledit arbre sten
Rahmen (11) erstreckt und an einem als       d'entrainement (14) et qui,
lorsqu'ils sont en- Spannmittel dionenden Gewicht (31) festgelegt
traines par ledit arbre d'entraihement, peuvent ist und das Gewicht mittels
des linearen Ele-     8tre mis en prise avec des trous respective- ments
aufgehangt Ist.                     30       ment formes dans les deux
portions latdrales de chacune des feuilles successives de manie- &
Vorschubmechanismus fUr aufeinanderfolgen-         re a pouvoir faire
avancer lesdites feuilles suc- de B6gen nach elnem der vorhergehenden
cessives; AnsprUche, bei welchem  das Festlegemittel            un e6lment
guide (15) destin6 a supporter (110) einen an dem  ersten Traktor drehbar
36     au moins le premier tracteur (100) desdits pro- angebrachten und zum
Einnehmen einer Ver-          mier et deuxibme tracteurs, avec possibilite
de riegelungsstellung und einer Entriegelungsstel-    coulissement par
rapport audit arbre .d'entraf- lung geeigrieten Verriegelungshebel (111)
und     nement (14); elnen elnheitlich mit dem Verriegelungshebel
un 6lment lin6aire (20) tendu entre lesdits geformten Halteabschnitt (112)
umfaBt, um   40     premier et deuxieme cadres (11, 12) et qui belm Drehen
des Verrlegelungshebels in die        traverse au moins ledit premier
tracteur (100); Verriegelungsstellung das lineare Element zwi-        des
moyens de tension (30) dispos6s plus schen dem orsten Traktor (100) und dem
Hal-        pres dudit premier cadre (11) que le premier teabschnitt (112)
zu halten und festzulegen.       tracteur (100) pour appliquer une force de
ten- 45      sion audit 6lment lineaire (20); -9. Vorechubmechanismus fUr
aufeinanderfolgen-            des moyens de fixation (110) disposks de.
Bogen nach einem der vorhorgehenden            dans ledit premier tracteur
(100) pour fixer ledit AnsprUche, be! welchem das Lockerungsmittel
premier tracteur audit 6l6ment lineaire ; et ein derart eingerichtetes
Lockerungselement           des moyens de d6tente (120) servant a (122)
umfaSt, daG es das. lineare Element an   s0  produire, au moment oO ledit
element lineaire einer Stelle, welche naher an dem zweiten          et
ledit premier tracteur sont fixes l'un A I'autre Rahmen ist als der
festgelegte Abschnitt des       par lesdits moyens de fixation ou aprbs
cette linearen Elements und des ersten Traktors,        fixation, une
partie detendue (22) dans ledit gegen  die  Spannkraft des  Spannmittels
6lment lineaire, en un point de cot 6lement zwangsweise in eine vorstehende
Gestalt ver-  56   qui est plus proche dudit deuxibme cadre (12) lagert,
wenn das lineare Element und der erste    que la partie fixe dudit 6lment
lineaire et quo Traktor nicht durch das Festlegemittel festge-     le
premier tracteur (100). legt sind, und femer derart, daB es gleichzeltig 10
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d'alimentation de feuilles successi-       ledit premier tracteur (100) et
ladite portion de ves selon la revendication 1, dans lequel ledit
retenue (112) lorsque ledit levier de verrouilla- 



element lineaire est forme d'un fil metallique      ge est amene par
rotation a ladite position de (20).
verrouillage. 5 3. Mecanisme d'alimentation de feuilles successi-   9.
Mdcanisme d'alimentation de feuilles successi- ves selon la revendication 1
ou 2, dans lequel      ves selon une quelconque des revendications une
premibre extremite dudit element lindaire       precedontes, dans lequel
lesdits moyens de est flxWe audit deuxieme cadre (12) et son
detente sont composes d'un element de de- autre extremite est fixee audit
premier cadre  10   tente (122) qui est agence de maniere a ddpla- (11) par
un ressort de traction (30) servant de     cer a force ledit element
lineaire pour lui impri- moyen de tension.
mer une forme saillante en un point de cet element plus proche dudit
deuxibme cadre que 4. Mdcanisme d'alimentation de feuilles successi-
ladite portion fixe dudit element lineaire et que ves selon la
revendication 1 ou 2, dans lequel  15  le premier tracteur a l'encontre de
la force de une extremite dudit element lineaire est fixde      traction
desdits moyens de tension lorsque audit deuxibme cadre (12) et son autre
extre-       ledit 6ldment lindaire et le premier tracteur ne mite s'dtend
a travers ledit premier cadre (11)     sont pas flxes par lesdits moyens de
fixation et et est flxee a un troisibme cadre (13) espace       egalement
en ce qu'en meme temps que ledit dudit premier cadre, par l'intermediaire
d'un   20  element lineaire et le premier tracteur sont ressort de traction
(30) qui sert de moyen de       fixds ou aprbs cette fixation, il elimine
ledit tension.                                            deplacement force
dudit element lineaire pour produire de cetto fagon une portion ddtendue 5
Mecanisme d'alimentation de feuilles successi-       dans ledit element
lineaire. ves selon la revendication 4, dans lequel ledit  25 ressort de
traction (30) interpose entre lesdits  10. Mecanisme d'alimentation de
feuilles successi- premier (11) et troisieme (13) cadres est re-       ves
selon une quelconque des revendications couvert d'un element de
recouvrement (16).           1 a 9, dans loquel lesdits moyens de ddtente
sont disposeds sur ledit premier tracteur (100). 6. Mecanisme
d'alimentation de feuilles successi-  30 ves selon la revendication 4 ou 5,
dans lequel   11. Mdcanisme d'alimentation de feuilles successi- un
arr~toir (26) est prnvu dans ledit 616ment       ves selon la revendication
9, rattachde A la lindaire (20) entre ledit ressort de traction et
revendication 8, dans loquel lesdits moyens de ledit premier cadre, pour
entrer en contact         detente sont formds d'une seule pibce avec avec
ledit premier cadre afin de restreindre  35     ledit levier de
verrouillage. I'allongement dudit ressort de traction lorsque ledit element
lineaire est tire vers le deuxibme cadre. ,Q   7. 16canisme d'alimentation
de feuilles successi-  40 ves selon la revendication 1 ou 2, dans loquel
une extrdmitW dudit .didment lineaire (20) est frxde audit deuxibme cadre
(12), son autre extremite est passee a travers ledit premier cadre (11) et
fWxee & un poids (31) servant de   45 moyen de tension, at ledit poids est
suspendu par ledit 61lment lindaire. I  Mecanlsme d'alimentation de
feuilles successi- ves solon une quelconque des revendications   50
pr6cdentes, dans lequel lesdits moyens de fixation (110) comprennent un
levier de ver- rouillage (111) montd rotatif sur ledit premier tracteur et
capable de prendre une position de verroulilage et une position de
ddverrouillage,  55 et une portion de retenue (112) formre en une soule
plbce avec ledit levier de verrouillage pour retenir et fixer ledit dldment
lineaire entre ,~~~~~~~~~~~~~~~~~~~~~~~~~~ L    


