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(57) A sheet counting machine includes a sheet depositing portion 8, an endless belt 14 for feeding the sheets to a counter
17, 18 and a stacker 5 for stacking the counted sheets. A first lid 2 carries on its inner surface 4 a key input portion and a
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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SHEET COUNTING MACHINE
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The present invention relates to a sheet counting
machine and, in particular, to a compact and portable sheet

counting machine usable for counting sheets in anywhere.

As disclosed in Japanése Patent Publication No. 55-
6975, there is known a sheet counting machine comprising a
sheet depositing portion into which sheets are deposited, a
sheet feeding means for taking out sheets deposited in the
sheet depositing portion one by one and feeding them to the
inside, a counting means for counting the number of sheets
fed from the sheet feeding means, a stacking means for
stacking sheets counted by the sheet counting means, an
operating means operated by an operator and a display means
for displaying various kinds of information.

In this sheet counting machine, since the sheet depos-
iting portion, the sheet feeding means, the stacking means,
the operating means and the display means are fixed to the
body of the sheet counting machine so as to be exposed to
the outside, the machine is inevitably large and difficult
to be carried. When the machine is moved, the operating
switches of the operating means, the display panel of the
display means and/or the stacking means tend to be damaged
by contact with the surrounding objects and, therefore, the
machine can be operated only in very restricted places.

Further, in the conventional sheet counting machine,
since electrical power for driving the sheet feeding means

and the counting means is supplied from an outside power
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source via a power cord, the machine cannot be operated in
places where there is no outside power source or where it is
difficult to connect the power cord to the outside power

source.

It is, therefore, an object of the present invention
to provide a compact and portable sheet counting machine
capable of counting sheets anywhere.

The above and other objects of the present invention
can be accomplished by a sheet counting machine comprising a
sheet depositing portion into which sheets are deposited, a
sheet feeding means for taking out sheets deposited in the
sheet depositing portion one by one and feeding them to the
inside, a counting means for counting the number of sheets
fed from the sheet feeding means, a stacking means for
stacking sheets counted by the sheet counting means, an
operating means operated by the operator and a display means
for displaying various kinds of information, said sheet
counting machine further comprising a first 1lid member
capable of being opened and closed and a second 1lid member
capable of being opened and closed, said operating means and
said display means being formed on an inner surface of said
first l1lid member so that said operating means and said
display means are not exposed to the outside when said first
lid member is closed, said sheet depositing portion being
formed so as to be located below said operating means and
said display means when said first 1lid means is closed, said

stacking means being formed on an inner surface of said
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second lid member so that said stacking means is not exposed
to the outside.

In a preferred aspect of the present invention, said
first lid member, said second lid member and the body of the
sheet counting machine are formed so that no projections are
formed on the outer surface of the sheet counting machine
when said first lid member and said second 1id member are
closed.

In a further preferred aspect of the present inven-
tion, the outer surfaces of said first 1id member, said
second 1lid member and the body of the sheet counting machine
are formed so that the outer surface of said first lid
member is flush with that of the body of the sheet counting
machine when said first 1id member is closed and that the
outer surface of said second lid member is smoothly aligned
with that of the body of the sheet counting machine when
said second lid member is closed.

In a further preferred aspect of the present inven-
tion, said second lid member comprises a sheet stacking
plate member and a sheet guide member, said sheet stacking
plate member having a stacking surface which is substantial-
ly parallel to the direction of sheets discharge when the
second lid member is opened and on which the sheets can be
stacked, said sheet guide member being slidable with respect
to said sheet stacking plate member and having a portion
substantially perpendicular to said stacking surface of said
sheet stacking plate member.

In a further preferred aspect of the present inven-
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tion, the sheet counting machine is provided with a battery
case for accommodating a battery and with a holder means
which detachably accommodates said battery case, an upper
surface of said battery case forming a part of said sheet
depositing portion when said battery case is accommodated in

said holder means.

In a further preferred aspect of the present inven-
tion, said upper surface of said battery case is formed with
at least one groove and a tray means is supported in the
vicinity of an outer end portion of said upper surface of
said battery case so as to be openable and closable, said
tray means being accommodated in said at least one groove
when it is closed and supporting rear edge portions of the
sheets deposited into said sheet depositing portion.

In a further preferred aspect of the present inven-
tion, the outer surface of said battery case is formed so as
to be flush with the outer surface of said body of the sheet
counting machine when said battery case is accommodated in

said holder means.

In the accompanying drawings:

Figure 1 is a schematic longitudinal cross-sectional

view of a bill counting machine ;

Figure 2 is a schematic longitudinal cross-sectional
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view of a bill counting machine showing the sheet

counting machine in operation;

Figure 3 is a schematic side view of a support member.

Figure 4 is a schematic partial lateral cross-section-
al view showing a first lid member being attached to a body
by a support member:

Figure 5 is a schematic sectional view taken along
line A-A in Figure 3:

Figure 6 is a schematic side view of a first 1lid
member ;

Figure 7 is a schematic front view showing a bill
counting machine ready for operation;

Figure 8 is a schematic drawing showing a second 1lid
member ;

Figure 9 is a schematic longitudinal cross-sectional
view of a bill counting machine in operation ;

Figure 10 is a schematic lateral cross-sectional view
of a battery case accommodating a battery:

Figure 11 is a schematic longitudinal cross-sectional
view of a battery case accommodating a battery ;

Figure 12 is a schematic right side view of Figure 11;

Figure 13 is a schematic lateral cross-sectional view
of a holder :

Figure 14 is a schematic_plan view of a sheet counting
machine, showing how a battery case is detached/attached

from/to a holder.
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Referring to Figures 1 and 2, a bill counting machine
—— comprises a
body 1, a first 1id member 2 capable of being opened and
closed and a second lid member 3 capable of being opened and
closed. The first lid member 2 and the second 1lid member 3
are opened when the bank note counting machine is to be
operated. The inner surface 4 of the first 1lid member 2 is
formed with a operating portion (not shown) and a display
portion (not shown) so that the operating portion can be
operated by the operator and the operator can obtain neces-
sary information from the display portion when the first 1lid
member 2 is opened for operating the bill counting machine.
When the second 1lid member 3 is opened for operating the
bill counting machine, a bill stacking portion 5 is formed
on the inner surface of the second lid member 3. The body 1
has a shape of a rectangular parellelepiped with its corners
being removed, and is formed by, for example, processing and
joining plate members of predetermined thickness.

In Figure 1, a bill depositing portion 6 is shown to
be formed below the first lid member 2 and, as shown in
Figure 2, when the first 1id member 2 is opened for operat-
ing the bill counting machine, the bill depositing portion
is opened to the outside and bills B can be deposited into
the bill depositing portion 6. Below the bill depositing
portion 6, the bill counting machine is formed with a holder
8 for attaching a battery case 7 accommodating a battery as
an electrical power source, and the upper portion of the

holder 8 is located at substantially the same level as that
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of a bottom plate 9. The bottom plate 9 and the upper sur-
face of the battery case 7 together form the lower surface
of the bill depositing portion 6. The width of the bill
depositing portion 6, namely, the common width of the bottom
plate 9 and the upper surface of the battery case 7 is made
greater than the width of biils B having the greatest width
among the bills B to be counted. A gap 11 through which
bills B can pass is formed between the bottom plate forming
the lower surface of the bill depositing portion 6 and a
front plate 10. The bottom plate 9 further extends into the
inside of the bill counting machine and is formed with an
elongated opening (not shown) from upstream to downstream of
the gap 11. An endless belt 14 wound around a pair of pul-
leys 12, 13 is provided so as to project upwardly from the
opening, thereby forming a bill feeding means. The pulley
13, having a larger diameter, is a drive pulley and the
pulley 12, having a smaller diameter, is a driven pulley. As
the pair of pulleys 12, 13 are rotated, a frictional force
is produced between the lower surface of the lowermost bill
B among the bills B deposited into the bill depositing
portion 6 and the surface of the endless belt 14 and the
bill B is drawn into a bill passage 15 in the bill counting
machine through the gap 11. For facilitating the feeding of
bills B into the bill passage 15, the diameters and posi-
tions of the pair of pulleys 12, 13 are determined so that
the endless belt 14 slants slightly downward in the down-
stream direction. A separation roller 16 is disposed oppo-

site the pulley 13 disposed downstream of the gap 11. The



10

20

25

separation roller 16 has a frictional portion on its periph-
ery and is held stationary, SO as to ensure that the bills B
are fed one by one into the bill passage 15 in the bill
counting machine even when two or more bills are simultane-
ously fed in through the gap 11.

A photosensor 19 comprising a light emitter 17 and a
light receiver 18 is disposed across the bill passage 15
downstream of the pulley 13. When the bill B passes by the
portion where the photosensor 19 is disposed, since the
light emitted from the light emitter 17 is interrupted by
the bill B, it is not received by the light receiver 18,
whereby the number of bills B can be counted.

The bottom plate 9 further extends to a bill take-out
opening 20 which opens to the bill stacking portion 5 where
the bills B counted are to be stacked and is formed with an
opening (not shown) which extends from immediately down-
stream of the photosensor 19 to the bill take-out opening
20. An endless belt 23 wound around a pair of pulleys 21, 22
is provided so as to project upwardly from the opening and
each bill B counted by the photosensor 19 is fed to the bill
take-out opening 20 by the endless belt 23. The pulley 21,
having a larger diameter, is a drive pulley and the pulley
22, having a smaller diameter, is a driven pulley. The
diameters and positions of the pair of pulleys 21, 22 are
determined so that the endless belt 23 slants slightly
upward in the downstream direction.

An accumulating wheel 24 fixed to a common shaft with

the driven pulley 22 is provided at the bill take-out open~
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ing 20 and is rotated by the endless belt 23 as the drive
pulley 21 is rotated. The accumulating wheel 24 is formed of
a plurality of rubber or other elastic material blades fixed
to the common shaft with the driven pulley 22.

The surface of the body 1 on the side of the bill
take-out opening 20 is formed with an opening 25 the width
of which is greater than the width of bills having greatest
width among the bills B to be counted and, as shown in
Figure 2, when the second 1lid member 3 is open and the
machine is in operation, bills B which have been discharged
from the bill passage 15 via the bill take-out opening 20 by
the accumulating wheel 24 are stacked in the bill stacking
portion 5.

A pair of support members 26, 26 are attached to the
body 1 above the bill passage 15 for swingably supporting
the first lid member 2. Figure 3 is a schematic view of the
support member 26 and Figure 4 is a schematic view showing a
partial lateral cross-section of the first 1id member 2
attached to the body 1 by the support member 26.

As shown in Figures 3 and 4, the support member 26 is
made with a flexible plate and has an elongated portion 27
and a circular portion 28 formed at one end of the elongated
portion 27. The elongated portion 27 is formed with an
aperture 29 in the vicinity of the end opposite to the
circular portion 28. The side portion 30 of the body 1 is
formed with an aperture 31 at the position corresponding to
the aperture 29 and the support member 26 can be fixed to

the side portion 30 of the body 1 by inserting a screw into

10
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the aperture 29 and the aperture 31. On the side of the
circular portion 28 with respect to the aperture 29, the
elongated portion 27 is formed with a projection 33 extend-
ing the entire width of the elongated portion 27. On the
other hand, the body 1 is formed with a hole 34 having a
rectangular shape corresponding to the shape of the projec-
tion 33 at the position corresponding to that of the projec-
tion 33. Thus, the support member 26 is prevented from being
pivoted about the screw 32 by fitting the projection 33 into
the hole 34 formed in the body 1. The portionvof the support
member 26 on the side of the circular portion 28 with re-
spect to the projection 33 is formed so as to be thinner
than that on the side of the aperture 29, whereby as shown
in Figure 4, a clearance is formed between the support
member 26 and the side portion 30 of the body 1.

At the central portion of the circular portion 28 of
the support member 26, a support shaft 35 for swingably
supporting the first 1lid member 2 is formed so as to project
in the direction opposite to that of the projection 33. The
circular portion 28 around the support shaft 35 is formed
with a first concave portion 36 whose center is located on
the axis of the support member 26 and is formed with a pair
of second concave portions 37, 38 spaced from the first
concave portion 36 by 120 degree around the center of the
circular portion 28. As shown in Figure 3 and in Figure 5,
which is a schematic cross-sectional view taken along line
A-A in Figure 3, grooves 39 having a circular arc shape are

formed between the first concave portion 36 and the pair of

11
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second concave portions 37, 38 such that their width becomes
gradually greater and their depth becomes deeper from the
first concave portion 36 toward the second concave portions
37, 38.

Figure 6 is a schematic drawing showing a side view of
the first 1id member 2. As shown in Figure 6, one end por-
tion of one side portion of the first lid member 2 is formed
with a circular mounting portion 40 having substantially the
same diameter as that of the circular portion 28 of the
support member 26 and the center portion of the mounting
portion 40 is formed with a support hole 41 into which the
support shaft 35 of tﬁe support member 26 is adapted to fit.
Further, the mounting portion 40 is formed with a convex
portion 42 adapted for fitting into the first concave por-
tion 36 and the second concave portions 37, 38. The other
side portion of the first 1lid member 2 is formed in the same
manner.

When the first lid member 2 is attached to the body 1,
the respective support shafts 35, 35 of the support members
26, 26 are caused to fit into the support holes 41, 41
formed in the opposite side portions of the first lid member
2 and the convex portions 42, 42 are caused to fit into the
first concave portions 36, 36 of the support members 26, 26,
whereby the first 1lid member 2 and the support members 26,
26 are mounted on the body 1 at a predetermined position. In
this state, the first 1id member 2 is closed and the operat-
ing portion (not shown) and the display portion (not shown)

formed on the inner surface of the first 1lid member 2 are

12
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accommodated in the bill depositing portion 6. Therefore, it
is possible to carry the bill counting machine without
damaging the operating portion and the display portion.

When the first lid member 2 is opened for operating
the bill counting machine, since the portion of each support
member 26 on the side of the circular portion 28 with re-
spect to the projection 33 is formed so as to be thinner
than that on the side of the aperture 29 and so that the
rigidity thereof is lower than on the side of the aperture
29 and as shown in Figure 4, a clearance is formed between
the support member 26 and the side portion 30 of the body 1
in the state that the support member 26 is attached to the
body 1, the convex portion 42 of the first 1lid member 2
escapes from the first concave portion 36 and moves toward
one of the second concave portions 37, 38 along the groove
39 having a circular arc shape, while it deforms the support
member 26 toward the side portion 30 of the body 1. As a
result, the first 1lid member is swung about the support
shafts 35, 35 of the support members 26, 26 and is opened.
When each of the convex portions 42, 42 of the first 1lid
member 2 fits into one of the second concave portions 37,
38, the first 1lid member 2 is fixed at that position and the
bill depositing portion 6 of the bill counting machine is
opened, whereby the bill counting machine is ready to be
operated. The reason why two second concave portions 37, 38
are formed in each support member 26 is to make it possible
to use similarly designed members for the support members

26, 26 to be attached to the opposite side portions of the

13
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body 1.

Figure 7 is a schematic front view of the bill count-
ing machine with the first 1lid member 2 opened and the bill
counting machine ready to be operated. As shown in Figure 7,
when the first 1lid member 2 ;s opened, the operating portion
43 and the display portion 44 formed on the inner surface of
the first lid member 2 are exposed to the outside so that
the operating portion 43 is located at a position for opera-
tion by an operator and that the operator can read informa-
tion displayed on the display portion 44. In Figure 7, the
reference numeral 45 designates a handle used for carrying
the bill counting machine.

On the other hand, when the first lid member 2 is
closed for making the bill counting machine portable, the
convex portion 42 of the first lid member 2 escapes from one
of the second concave portions 37, 38 and moves toward the
first concave portion 36 along the groove 39 having a circu-
lar arc shape, while it deforms the support member 26 toward
the side portion 30 of the body 1. As a result, the first
lid member is swung about the support shafts 35, 35 of the
support members 26, 26 and is closed. When each of the
convex portions 42, 42 of the first 1lid member 2 fits into
one of the first concave portions 36, the first lid member 2
is fixed at that position. Since the grooves 39 having a
circular arc shape are formed between the first concave
portion 36 and a pair of the second concave portions 37, 38
such that their width becomes gradually greater and their

depth becomes deeper from the first concave portion 36

14
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toward the second concave portions 37, 38, the convex por-
tions 42 can escape from the second concave portion 37 or 38
with a small amount of deformation of the support members 26
for closing the first 1lid member 2. Thus, it is possible to
make the bill counting machine portable by closing the first
1lid member 2 with a small force.

Since, as shown in Figures 1 and 6, the outer surface
of the first lid member 2 is formed so as to be flush with
the outer surface of the body 1 of the bill counting ma-
chine, the first lid member is prevented from being damaged
when the bill counting machine is being carried, and since
the operating portion 43 and the display portion 44 are
formed on the inner surface of the first lid member 2 and
they can be accommodated in the bill depositing portion 6
when the bill counting machine is not in operation, it is
possible to make the bill counting machine markedly compact,
and thus easy to carry and operate at any desired place.

The second 1lid member 3 is also constituted so as to
be open when the bill counting machine is being operated and
closed when it is not being operated. As shown in Figures 1
and 2, the inner surfaces of the opposite side portions 30,
60 of the body 1 are respectively formed with first pins 51
and the inner surfaces of the opposite side portions 30, 60
below the first pins are respectively formed with second
pins 52. On the other hand, as shown in Figure 2, the second
lid member 3 comprises a bill stacking plate 53 having a
surface which is substantially parallel with the direction

in which bills B are discharged through the bill take-out

15
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opening 20 when the second 1id member 3 is open, and a bill
guide plate 54 having a reverse L-shape and a surface which
is substantially perpendicular to the surface of the bill
stacking plate 53 when the second lid member 3 is open and
slidable with respect to the bill stacking plate 53. Hinge
plates 50, 50 are fixed to the opposite end portions of the
bill stacking plate 53 so as to be perpendicular to the
surface of the bill stacking plate 53 and each of the hinge
plates 50, 50 is formed with a first guide slot 55 into
which the first pin 51 can be inserted and a second guide
slot 56 into which thé second pin 52 can be inserted. The
second guide slot 56 into which the second pin 52 can be
inserted is straight and elongated, and the first guide slot
55 into which the first pin 51 can be inserted has a
straight, elongated section that is parallel with the second
guide slot 56 and an arcuate elongated section and connected
with the lower end of the straight, elongated section. The
length of the straight, elongated section of the first guide
slot 55 is made slightly shorter than that of the straight,
elongated section of the second guide slot 56. The widths of
the bill stacking plate 53 and the bill guide plate 54 are
made greater than the width of bills B having the greatest
width among the bills B to be counted.

The second lid member 3 is formed symmetrically with
respect to the center axis of the bill counting machine.
This is why the schematic plan view of Figure 8 shows only
the right half of the second lid member 3 and the left half

is omitted. As shown in Figures 1, 2 and 8, a tray 57 is

16
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fixed to the inside portion of the hinge plates 50, 50 for
receiving on it upper surface bills B which have been count-
ed and fed out through the bill take-out opening 20. In
Figure 8, the tray is indicated by a phantom line. The tray
57 is connected to the surface of the bill stacking plate 53
via four mutually parallel beams 58, 58, 58, 58 and two sets
of guide rails, one of which consists of a pair of guide
rails 59, 59 fixed to the surface of the bill stacking plate
53 inside of two beams 58, 58 provided on the right half
with respect to the center axis of the bill cbunting machine
and the other of which consists of a pair of guide rails 59,
59 inside two beams 58, 58 provided on the left half. A
slide member 60 is supported on each set of guide rails 59,
59 and the extending portion 61 of the bill guide plate 54
extending substantially parallel with the surface of the
bill stacking plate 53 is fixed to the lower surface of the
slide member 60 so as not to interfere with the guide rails
59, 59. Each slide member 60 comprises a body portion 62 and
a pair of branch portions 63, 63 each branching from the
body portion 62 and having a bend. Each branch portion 63 is
made of a flexible material and biased against the guide
rail 59 located outside thereof with respect to the body
portion 62 by its own flexibility.

The surfaces of the set of the beams 58, 58 on the
side of the guide rails 59, 59 are formed with substantially
equally spaced semi-cylindrical concave portions 64, 64, 64
and, on the other hand, the bent portion of each branch

portion 63 of the slide member 60 closest to the beams 58 is

17
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formed with a semi-cylindrical convex portion 65 adapted to
fit into the semi-cylindrical concave portions 64, 64, 64.
Since each of the branch portions 63, 63 of the slide member
60 is biased against the beam 59 located outside thereof
with respect to the body portion 62 by its own flexibility,
when the semi-cylindrical convex portions 65, 65 fit into
certain semi-cylindrical concave portions 64, 64, the bill
guide member 54 is fixed at the corresponding position and
when a force parallel with the guide rails 59, 59 acts on
the slide member 60, the branch portions 63, 63 are deformed
and the semi-cylindrical convex portions 65, 65 escape from
the semi-cylindrical.concave portions 64, 64 of the beams
59, 59, whereby the slide member 60 is moved along the guide
rails 59, 59 until the semi-cylindrical convex portions 65,
65 fit into other semi-cylindrical concave portions 64, 64
to be fixed at that position. Therefore, as shown in Figure
9, it is possible to adjust the size of the bill stacking
portion 5 in accordance with the size of bills B to be
stacked on the tray 57 of the bill stacking plate 53 and to
stack bills B in the bill stacking portion 5 in a desired
manner.

If with the bill counting machine in the state where
the second 1lid member 3 is closed as shown in Figure 1, the
second lid member 3 lifted to open it in preparation for
operating the bill counting machine, the first pin 51 will
be guided by the straight, elongated section of the first
guide slot 55 and the second pin 52 will be guided by the

second guide slot 56 having the straight, elongated section.
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As a result, the second 1lid member 3 is moved upwardly as
indicated by phantom lines in Figure 1. Since the length of
the straight, elongated section of the first guide slot 55
is slightly shorter than that of the straight, elongated
section of the second guide slot 56, when the second pin 52
reaches the lower end portion of the second guide slot 56,
the first pin 55 is located at the upper end portion of the
arcuate elongated section of the first guide slot 55 and,
therefore, when the second lid member 3 is further lifted
upwardly, since the first pin 51 moves along the arcuate
elongated section of the first guide slot 55, the second 1lid
member 3 swings about the second pin 52 located at the lower
end portion of the second guide slot 56 until the first pin
51 reaches the lower end portion of the arcuate elongated
section of the first guide slot 55, and opens as shown in
Figure 2.

In this state, the semi-cylindrical convex portions
65, 65 fit into the lowest concave portions 64, 64 in Figure
8 and, therefore, the length of the bill stacking portion 5
is the shortest. As shown in Figure 9,
the length of the bill stacking portion 5 can be changed in
three stages L1, L2 and L3, and the bill counting machine is
designed so that the counting of bills B is started after
the length of the bill stacking portion 5 is set greater
than that of bills B having the greatest length among those
to be counted by, moving the slide member 60 and causing the
semi-cylindrical convex portions 65, 65 to fit into the

desired concave portions 64, 64. As a result, since when the

19
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counting of bills B is started, the bill guide plate 54
substanéially perpendicular to the bill stacking plate 53 is
located at a position that is spaced from the bill take-out
opening 20 by a distance greater than the length of bills B
having the greatest length among those to be counted, it is
possible to prevent bills B which have been counted and
discharged through the bill take-~out opening 20 from jumping
out from the bill stacking portion 5 and to ensure that they
are reliably stacked in the bill stacking portion 5.

After the counting and stacking of the bills B have
been completed in this manner and the bills B have been
removed from the bill stacking portion 5, if the bill count-
ing machine is not to be used further at this time, the
semi-cylindrical convex portions 65, 65 of the slide member
60 are caused to fit into the lowermost concave portions 64,
64 in Figure 8, thereby setting the bill stacking portion 5
to its shortest length and the second 1lid member 3 is closed
by an operation that is the reverse of that for opening it.
The body 1 is formed with a step 66 so that the bill guide
plate 54 is accommodated in the lower portion when the
second lid member 3 is closed and that the outer surface of
the bill counting machine becomes flush.

Figure 10 is a schematic view of a battery case 7
accommodating a battery 70, Figure 11 is a schematic longi-
tudinal view thereof and Figure 12 is a schematic right side
view thereof.

As shown in Figures 10, 11 and 12, the battery case 7

accommodating a battery 70 can fit into the holder 8 and the
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outer surface thereof is flush with the outer surface of the
bill counting machine when the battery case 7 fits into the
holder 8. Further, as shown in Figure 12, a pair of trays
71, 71 are secured to the upper surface of the battery case
7 in the vicinity of outer end portions thereof by pins or
the like so as to be openable and closable. When the trays
71, 71 are closed, they are accommodated in a pair of
grooves 73, 73 formed on the upper surface 72 of the battery
case 7 so that, with the level of their upper surfaces
substantially the same as that of the upper'surface of the
battery case 7, they form a bottom portion of the bill
depositing portion 6 together with the upper surface 72 of
the battery case 7. The upper surface 72 of the battery case
7 is formed to incline downwardly with respect to the feed-
ing direction of bills B so as to enable bills B to be fed
by the endless belt 14 from the gap 11 into the bill passage
15. When the trays 71, 71 are closed and the first 1lid
member 2 is closed, the first 1id member 2 abuts against the
upper surface 72 of the battery case 7 and the outer surface
of the first lid member 2 is flush with the outer surface 74
of the battery case 7.

The pair of trays 71, 71 is swingable counterclockwise
in Figure 11 by about 170 to 180 degrees and when the trays
71, 71 are swung and opened, they project outwardly as shown
in Figure 2, thereby forming the bottom portion of the bill
depositing portion 6. By supporting the rear edges of longer
bills B, they ensure that the bills B are reliably fed into

the bill counting machine.
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As shown in Figures 10 and 12, the inner side portion
80 of the battery case 7 is formed with a pair of rectangu-
lar connecting holes 75, 75 for enabling the bill counting
machine to electrically connect with the battery 70 and
terminals 76, 76 electrically connected to the battery are
provided on the inner surface of the battery case 7 in the
vicinity of the connecting holes 75, 75. The electrical
connection between the battery 70 and the terminals 76, 76
is conventional and will not be described.

As shown in Figure 10, the opposite side surface of
the battery case 7 is formed with engaging grooves 77, 78
for engaging the battery case 7 with the holder 8.

Figure 13 is a schematic lateral cross-sectional view
of the holder 8. As shown in Figure 13, the inner side
portion 80 of the holder 8 is provided with contact termi-
nals 81, 81 adapted for electrically connecting with the
terminals 76, 76 in the connecting holes 75, 75 of the
battery case 7. An engaging member 82 provided at one side
of the holder 8 projects into the holder 8 to be engageable
with the engaging groove 78. The other side is provided with
an engagement mechanism 83 for detachably retaining the
battery case 7.

The engagement mechanism 83 is provided with an opera-
tion member 84 shown in Figure 7 at one end, which can be
operated from the outside of the bill counting machine, and
a lever 86 which is swingably supported by a support shaft
85. The lever 86 is biased clockwise in Figure 13 by a coil

spring 87. The lever 86 is integrally formed with a catch 88
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having an inclined surface 89 which projects deeper into the
holder 8 with increasing proximity to the inner side portion
80 of the holder 8. The catch 88 normally projects into the
holder 8 and engages with the engaging groove 77 of the
battery case 7.

When an operator moves the operating member 84 to the
left in Figure 13, the lever 86 is swung counterclockwise
about the support shaft 85 against the spring force of the
coil spring 87. As a result, the catch 88 is also moved to
the outside of the holder 8, whereby the engégement between
itself and the engaging groove 77 is released and it becomes
possible to detach the battery case 7 from the holder 8.

On the other hand, when the battery case 7 is to be
attached to the holder 8, the engaging groove 78 is first
engaged with the engaging member 82 of the holder 8 and the
battery case 7 is then pushed into the holder 8. As a re-
sult, the inclined surface 89 of the catch 88 is pressed by
the battery case 7 and the lever 86 is swung counterclock-
wise about the support shaft 85 against the spring force of
the coil spring 87. When the engaging groove 77 of the
battery case 7 reaches a position where it can engage with
the catch 88, the engaging groove 77 of the battery case 7
and the catch 88 engage with each other and the terminals
76, 76 in the battery case 7 contact the contact terminals
81, 81 of the holder, enabling the battery 70 to supply the
electrical power required for operating the bill counting
machine. Figure 14 is a schematic plan view of the bill

counting machine showing the battery case 7 being detached

23



10

15

20

25

from or attached to the holder 8.

When the bill counting
machine is not in use, since the first 1lid member 2 which
forms the bill depositing portion 6 when it is opened and
the second lid member 3 which forms the bill stacking por-
tion 5 when it is opened are closed and the bill depositing
portion 6 and the bill stacking portion are accommodated in
the bill counting machine, the bill counting machine can be
made markedly compact and since the outer surfaces of the
body 1, the first lid member 2, the second lid member 3 and
the holder 8 are formed so as to be flush with each other,
there is little risk of the bill counting machine being
damaged, whereby the bill counting machine can be readily
carried to any desired location. Further, since the battery
case 7 accommodating the battery 70 can be attached to and
detached from the bill counting machine, the bill counting
machine can be operated even in places where no outside
electrical power source is available or where it is impossi-
ble to connect the power cord with the outside electrical

power source.

Changes and modifications may be made without departing from
the scope of the appended claims.
For example, in the above, . al-

though the outer surfaces of the body 1, the first 1lid
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member 2, the second lid member 3 and the holder 8 are
formed so as to be flush with each other, this not essential
if there is little risk of the bill counting machine being
damaged and it is possible in such cases to form the bill
counting machine only to be free of projections on the outer
surface thereof.

Further, in the above, although
the surface of each of set of beams 58, 58 on the side of
the guide rails 59, 59 is formed with three substantially
equally spaced semi-cylindrical concave portions 64, 64, 64
so that the length of the bill stacking portion 5 can be
changed in three stages Ll, L2 and L3, the number of the
semi-cylindrical concave portions 64, 64, 64 is not limited
to three and it is not necessarily required to form the
semi-cylindrical concave portions 64, 64, 64 at regular
intervals.

Furthermore, in the above, al-
though the second concave portions 37, 38 are formed around
the center of the circular portion 28 so as to be spaced
from the first concave portion 36 by 120 degree and the
position of the first 1lid member 2 when it is opened is
determined by using only one of the second concave portions
37, 38, it is unnecessary to form two second concave por-
tions 37, 38 and it is further possible by forming two or
more second concave portions to be used for stopping the
first lid member 2 at multi-stages when it is opened.

Moreover, although the invention was explained with

respect to a bill counting machine for counting bills as an
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embodiment, the present invention can also be applied to

sheet counting machines for counting sheets other than

bills.

26



10

15

20

25

Claims:

1. A sheet counting machine comprising a sheet depositing
portion into which sheets are deposited, a sheet feeding
means for taking out sheets deposited in the sheet deposit-
ing portion one by one and feeding them to the inside, a
counting means for counting the number of sheets fed from
the sheet feeding means, a stacking means for stacking
sheets counted by the sheet counting means, an operating
means operated by an operator and a display means for dis-
playing various kinds of information, said sheet counting
machine further comprising a first 1lid member capable of
being opened and closed and a second lid member capable of
being opened and closed, said operating means and said
display means being formed on an inner surface of said first
lid member so that said operating means and said display
means are not exposed to an outside when said first 1lid
member is closed, said sheet depositing portion being formed
so as to be located below said operating means and said
display means when said first 1lid means is closed, said
stacking means being formed on an inner surface of said
second lid member so that said stacking means is not exposed
to the outside.

2. A sheet counting machine in accordance with Claim 1
wherein said first lid member, said second lid member and a
body of the sheet counting machine are formed so that no
projection is formed on an outer surface of the sheet count-
ing machine when said first lid member and said second lid

member are closed.
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3. A sheet counting machine in accordance with Claim 1 or
2 wherein outer surfaces of said first lid member, said
second lid member and the body of the sheet counting machine
are formed so that the outer surface of said first 1id
member is flush with that of the body of the sheet counting
machine when said first lid member is closed and that the
outer surface of said second 1id member is flush with that
of the body of the sheet counting machine when said second
lid member is closed.

4, A sheet counting machine in accordance with any one of
Claims 1 to 3 wherein said second lid member comprises a
sheet stacking plate member and a sheet guide member, said
sheet stacking plate member having a stacking surface which
is substantially parallel with a direction of sheet dis-
charge when the second lid member is opened and on which the
sheets can be stacked, said sheet guide member being slida-
ble with respect to said sheet stacking plate member and
having a portion substantially perpendicular to said stack-
ing surface of said sheet stacking plate member.

5. A sheet counting machine in accordance with any one of
Claims 1 to 5, further comprising a battery case for accom-
modating a battery and a holder means which detachably
accommodates said battery case, an upper surface of said
battery case forming a part of said sheet depositing portion
when said 5attery case is accommodated in said holder means.
6. A sheet counting machine in accordance with Claim 5
wherein said upper surface of said battery case is formed

with at least one groove and a tray means is supported in

28



10

15

20

25

the vicinity of an outer end portion of said upper surface
of said battery case so as to be openable and closable, said
tray means being accommodated in said at least one groove
when it is closed and supporting rear edge portions of the
sheets deposited into said sheet depositing portion.

7. A sheet counting machine in accordance with Claim 5 or
6 wherein an outer surface of said battery case is formed so
as to be flush with the outer surface of said body of the
sheet counting machine when said battery case is accommodat-

ed in said holder means.
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