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SHEET-HOLDING DEVICE IN SHEET-DSPENSING 
MACHINE 

BACKGROUND OF THE INVENTION 

This invention relates generally to machines capable 
of dispensing a desired number of sheets selected from 
several groups of such sheets which may vary in size 
from group to group. More specifically, the invention 
is directed to improvements in a device for holding the 
different groups of sheets in the sheet dispensing ma 
chine. The sheets to be released by the sheet dispensing 
machine may include notes or paper money, tickets, 
cards and other sheets of paper or like material. It is to 
be understood that the notes to be released by the sheet 
dispensing machine as disclosed in this specification 
are exemplified by, and not limited to, those of the Jap 
anese yen. 

In a prior art money dispensing machine, for exam 
ple, in which each desired amount of money is auto 
matically released in a minimum number of notes of 
various denominations prepared in stock therein, a plu 
rality of containers each containing a stack of notes of 
the same denomination have been arranged in side-by 
side relationship, usually in the order of the denomina 
tions of the notes contained therein. Each time the dis 
pensation of a certain amount of money is required, the 
containers containing the notes necessary for the dis 
pensation of that amount of money have been succes 
sively moved to a position where a note or notes are au 
tomatically removed from each container to be deliv 
ered to the dispensing means of the machine. 
However, according to this conventional arrange 

ment of the note containers, a considerably large space 
is required within the money dispensing machine for 
the installation of the note containers, so that the over 
all size of the money dispensing machine must be corre 
spondingly increased. This disadvantage becomes even 
more pronounced where the notes of a number of dif 
ferent denominations must be prepared in the machine. 
Moreover, it takes an unnecessarily prolonged length 
of time for the note containers to return to their initial 
positions each time they are moved to the aforesaid po 
sition for the removal of the desired notes therefrom. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a novel and improved sheet holding device for 
use in a sheet dispensing machine in which sheets of 
different kinds and, perhaps, of different sizes are held 
separately in a plurality of sheet containers which are 
arranged substantially annularly, in such a manner that 
the sheet containers are turned around a common axis 
to be successively brought to a sheet-removal position 
where a sheet or sheets are automatically removed 
from each sheet container to be delivered to the sheet 
dispensing means of the machine. Thus, the space re 
quired for the installation of the sheet containers within 
the sheet dispensing machine is minimized, and the 
length of time necessary for the transfer of the sheet 
containers is also greatly reduced. 
Another object of the invention is to provide a sheet 

holding device in a sheet dispensing machine in which 
an air nozzle is provided to blow air toward each sheet 
being removed from the sheet container in the afore 
said sheet-removal position and hence to prevent two 
or more sheets from being simultaneously removed 
from the sheet container. The air nozzle is supported by 
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2 
a stationary part of the sheet dispensing machine so as 
not to hinder the motion of the sheet containers around 
a common axis. Conventionally, the air nozzle has been 
mounted on one side of the sheet container in the 
sheet-removal position. According to this conventional 
positioning of the air nozzle, however, the sheet con 
tainers cannot be turned around a common axis with 
out being hindered thereby. The air nozzle secured to 
the stationary part of the sheet dispensing machine ac 
cording to this invention may be provided with means 
for directing the flow of air therefrom exactly toward 
one edge of each sheet being removed from the sheet 
container in the sheet-removal position. 
A further object of the invention is to provide a sheet 

holding device in a sheet dispensing machine in which 
means are provided for detecting the decrease in the 
number of sheets held in the sheet container in the 
sheet-removal position, the detecting means being as 
sociated with an alarm to give notice of the need for re 
plenishment of the sheet container. The detecting 
means may be made movable relative to the sheet con 
tainer in the sheet-removal position so as to be held in 
the optimum detecting position with respect to the 
sheet containers of various sizes successively carried to 
the the sheet-removal position. 

It is also an object of the invention to provide a sheet 
holding device particularly suitable for use in a money 
dispensing machine designed to dispense a desired 
amount of money in notes selected from the notes of 
various denominations prepared in stock therein. 
According to the present invention, briefly stated in 

its perhaps broadest aspects, there is provided a sheet 
holding device in a sheet dispensing machine capable 
of dispensing sheets selected from a plurality of groups 
of sheets of different kinds, the sheet holding device 
comprising a plurality of sheet containers adapted re 
spectively for holding the sheets of different kinds in 
neat stacks and arranged substantially annularly to 
minimize the space occupied thereby in the sheet dis 
pensing machine, each of the sheet containers having 
an opening through which the sheets held therein are 
successively removed for dispensation, and revolvable 
support means for supporting the sheet containers in 
substantially annular arrangement in such a manner 
that the sheet containers are successively turned to a 
sheet-removal position where a desired number of the 
sheets therein are removed through said opening for 
dispensation. 
The novel features which are believed to be charac 

teristic of the present invention are set forth with par 
ticularity in the appended claims. The invention itself, 
however, both as to its construction and mode of oper 
ation, together with further objects and advantages 
thereof, will be best understood from the following de 
scription of several preferred embodiments thereof 
taken in connection with the accompanying drawings 
in which like reference characters designate like parts 
throughout the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a side elevation, partly in diagrammatic 

form and partly in vertical section, showing a sheet 
holding device incorporated in a sheet dispensing ma 
chine and constituting a preferred embodiment of the 
invention; 
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FIG. 2 is a perspective view showing the sheet hold 
ing device of FIG. 1 in more detail; 
FIG. 3 is a partly broken away, vertical sectional view 

of the sheet holding device of FIG. 1; 
FIG. 4 is a fragmentary, diagrammatic top plan view 

of another preferred embodiment of the invention; 
FIG. 5 is an enlarged top plan view showing in detail 

an air nozzle and a guide plate illustrated in FIG. 4; 
FIG. 6 is a fragmentary, enlarged perspective view 

showing the device of FIG. 4 in more detail; and 
FIG. 7 is a fragmentary, perspective view, with parts 

broken away, showing still another preferred embodi 
ment of the invention. 

DETAILED DESCRIPTION 

Referring now to the drawings, and in particular to 
FIGS. 1 to 3 thereof, the sheet holding device A illus 
trated therein by way of a first preferred embodiment 
of the invention comprises a shaft 3 revolvably sup 
ported by a mount 4, the shaft 3 being inclined down 
wardly toward a sheet dispensing section 1 of well 
known construction for the best results. Fixedly 
mounted on one end of the shaft 3 is a worm wheel 5, 
which meshes with a worm 7 coupled to and driven by 
a motor 6 for imparting rotation to the shaft 3. 
A pair of spaced-apart support members indicated at 

8 are fixedly mounted on the shaft 3 for securely sup 
porting a plurality of, four in this example, boxlike 
sheet containers 9, 9, 9 and 9 which are arranged 
substantially annularly with equal spacings and parallel 
to the shaft 3. These sheet containers are so positioned 
relative to the sheet dispensing section 1 that the sheets 
held in a stack in the uppermost sheet container, indi 
cated at 9 in FIG. 2, are carried away therefrom one 
by one through its front opening 10 in a manner herein 
after described. It is assumed in this particular embodi 
ment of the invention that the sheet containers 9 are 
adapted for holding notes 11 of 10,000-, 5,000-, 
1,000-, and 500-yen denominations, respectively. It is 
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therefore further understood that the dimensions of 9 
each sheet container 9 are so determined as to fit the 
size of the notes of the particular denominations con 
tained therein. 
The stack of notes 11 lying lengthwise in each sheet 

container 9 is urged toward the front end by a slidable 
weight 35 mounted therein. The lower half of the front 
end of each sheet container is closed, and the notes 11 
are prevented from falling off the open upper half 10 
of the front end by an L-shaped member 15 turnably 
mounted at the front end of a lid or cover 14 closing the 
top of each sheet container 9, the cover 14 being also 
turnably supported on its rear end by a pin 13, as best 
shown in FIG. 2. When the notes 11 are carried away 
from the sheet container at 9 into the sheet dispensing 
section 1, the L-shaped member 15 is turned upward to 
release the foremost note 1 1 in accordance with the 
prior, art. 
The construction of the sheet dispensing section 1 as 

diagrammatically illustrated in FIGS. 1 and 2 is conven 
tional and is hereinafter described purely to make clear 
the advantages and features of the sheet holding device 
A according to this invention. The sheet dispensing sec 
tion comprises a pair of turnable suction heads 16 ar 
ranged in side-by-side relationship, each of the suction 
heads 16 having a port at its extremity in communica 
tion through piping and valving with a suitable means 
such, for example, as a vacuum pump, not shown, capa 
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4 
ble of creating a desired degree of vacuum therein. In 
operation the suction heads 16 move into contact with 
the foremost note held in the sheet container at 91, pull 
the note upward therefrom by suction, and carry the 
same between two pairs of aligned rollers shown at 17 
and 18. The note is then transported by a pair of con 
veyor belts 20 extending between the lower rollers or 
pulleys 18 and pulleys 19 and is dropped into a suitable 
receptacle 21 for dispensation. Detecting means are 
provided at 22 to make sure that the notes 11 are being 
conveyed one by one. In the event that two or more 
notes are carried similtaneously by the suction heads 
16 onto the conveyor belts 20, a turnable arm 23 will 
be operated by the detecting means 22 to remove such 
notes into a separate receptacle 24. 
Proceeding to the description of a mode of operation 

of the sheet holding device A, the motor 6 is operated 
to rotate the shaft 3 as dictated by a separate control, 
not shown, capable of operating the motor in accor 
dance with an amount of money to be dispensed. The 
control for such operation of the motor 6 and hence of 
the shaft 3 is conventional and does not constitutes a 
part of this invention. If it is supposed that the dispensa 
tion of 16,500 yen is now desired, the control will oper 
ate first to move the sheet container holding the notes 
of 10,000-yen denomination to the position indicated 
by the numerals 9 in FIG. 2. The suction heads 16 suc 
ceedingly becomes operative to remove one 10,000 
yen note therefrom in the manner previously men 
tioned and to carry the same to the rollers 17 and 18. 
Transported by the conveyor belts 20, this 10,000-yen 
note is dropped into the receptacle 21. 
The motor 6 is operated again to rotate the shaft 3 so 

that the sheet container holding the notes of 5,000-yen 
denomination is moved to the position at 91. One of the 
5,000-yen notes is taken away therefrom by the suction 
heads 16 and is succeedingly dropped into the recepta 
cle 21 through the above described procedure. Simi 
larly, one note is removed from each of the other two 
sheet containers holding the notes of 1,000- and 500 
yen denominations respectively. Thus, the notes total 
ling 6,500 yen are deposited in the receptacle 21. As 
the shaft 3 makes one complete revolution in this man 
ner, the sheet containers are returned to their initial po 
sitions relative to the sheet dispensing section 1, ready 
for the delivery of the next desired amount of money. 
FIGS. 4 to 6 illustrate another preferred embodiment 

of the invention, which is designed to ensure one 
by-one removal of the sheets held in each of the sheet 
containers 9 as above explained with reference to 
FIGS. to 3. As seen in FIG. 4, these sheet containers 
are arranged annularly around the shaft 3 so as to be 
revolved thereby. The pair of suction heads 16 also ex 
plained in connection with the first described embodi 
ment of the invention are assumed to be turnably sup 
ported by the frame 26 of the sheet dispensing section 
1 so as to be placed opposite the front opening 10 of 
one of the sheet containers at 9. An air nozzie is se 
cured at 27 to the frame 26 by any suitable means, the 
air nozzle being communicated through piping and 
valving with a source of air in accordance with the prior 
art. 

As shown in greater detail in FIG. 5, the front tip 28 
of the air nozzle 27 is bent inwardly, that is, toward the 
sheets 11 exposed through the front opening 10 of the 
sheet container at 91. A guide plate 29 adapted for di 
recting the stream of air from the air nozzle 27 toward 
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the exposed sheets 11 is screwed or otherwise secured 
at its end 31 to the frame 26, as best illustrated in FIG. 
6. The opposite end 30 of the guide plate 29 is bent to 
ward the front tip 28 of the air nozzle 27. A rod 32 on 
the free end of a turnable arm 33 is adapted for holding 
the stack of sheets 11 in position within each sheet con 
tainer 9 in accordance with the prior art. Another rod 
34, to which is secured the L-shaped member 15 ex 
plained already with reference to FIGS. 2 and 3, is re 
volvably supported by suitable means on each sheet 
container 9. 
The second preferred embodiment of the invention 

being constructed as hereinbefore described, the L 
shaped member 15 of the sheet container at 9 is turned 
upwardly when the foremost sheet held therein is 
pulled by the suction heads 16 as previously men 
tioned. Simultaneously, a stream of air is delivered by 
the air nozzle 27. The direction of this stream of air is 
first modified by the inwardly bent front tip 28 of the 
air nozzle itself and then by the bent end 30 of the 
guide plate 29, to aim at one edge of the foremost sheet 
about to be removed from the sheet container at 9. 
Only the foremost sheet is thus separated from the re 
maining stack of sheets in the sheet container. The 
sheet will thereafter be dropped into the receptacle 21 
of FIG. 1 through the procedure set forth in connection 
with the first described embodiment of the invention. 
Thus, by securing the air nozzle 27 and its guide plate 

29 to the stationary frame 26 of the sheet dispensing 
section 1, the sheet containers 9 of the various sizes can 
be revolved without being hindered thereby. Moreover, 
the stream of air from the air nozzle 27 can be deliv 
ered at an optimum angle to the foremost sheet held in 
the sheet container at 9 thanks to its bent front tip 28 
and the guide plate 29. It is also possible in this manner 
to reduce the overall size of the sheet dispensing ma 
chine. 
A third preferred embodiment of the invention will 

now be described with reference to FIGS. 1 and 7. The 
sizes of the respective sheet containers 9 to 9 vary ac 
cording to the sizes of the sheets, such as notes, held 
therein as previously mentioned. Since, however, the 
positions in which the suction heads 16 contact the 
foremost sheet in the sheet container at 9 and the posi 
tions of the rollers 17 and 18 adapted for receiving the 
successive sheet carried by the suction heads 16 are 
predetermined, the distance l between the axis of the 
shaft 3 and the top of each sheet container 9 must be 
unvaried. The distance a between the axis of the shaft 
3 and the bottom of each sheet container 9 changes 
from container to container if the sizes of the respec 
tive sheet containers are different. 
The slidable weight 35 within each sheet container 9 

is hollowed as best shown in FIG. 1, and a permanent 
magnet 36 is housed therein so as to be in contact with 
the bottom surface of the sheet container. In a position 
suitably close to the bottom of the sheet container at 9, 
a reed switch 37 is fixedly mounted on one end of an 
L-shaped arm 38 and is electrically connected to an 
alarm of suitable type not shown in the drawings. The 
other end of the L-shaped arm 38 is turnably supported 
by a shaft or rod 30 extending parallel to the first men 
tioned shaft 3, the shaft 39 being supported by a sta 
tionary part 40 of the dispensing section 1. Still another 
shaft 41 is secured at 41 to the L-shaped arm 38 so as 
to be parallel to the second mentioned shaft 39, and a 
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6 
cam follower 42 is rotatably mounted on this third shaft 
41. 
A cam wheel 43 is fixedly mounted on the first shaft 

3 adjacent the front end thereof. The aforesaid cam fol 
lower 42 is in contact with the periphery of the cam 
wheel 43 whereby, as the shaft 3 rotates, the reed 
switch 37 moves up and down with the cam follower 42 
in accordance with the contour of the cam wheel. It is 
important to note that the cam wheel 43 is so con 
toured as to move the switch 37 to the optimum posi 
tion with respect to the bottom of the sheet container 
at 9 and to prevent the switch 37 from making contact 
with the sheet containers during revolution thereof. 

In this third embodiment of the invention, con 
structed substantially as hereinbefore described, the 
slidable weight 35 in each sheet container 9 slides to 
ward the front opening 10 thereof due to the inclina 
tion of the sheet container as the number of sheets held 
therein gradually decreases. When the sheet number 
reaches a predetermined limit, the magnet 36 within 
the slidable weight 35 comes sufficiently close to the 
switch 37 to actuate the same by its magnetism. The 
alarm electrically connected to this switch 37 will then 
become operative to warn the need for replenishment 
of the sheet container at 9 by means of a noise, visual 
effect, or the like. The limit of the sheet number at 
which the alarm is thus operated can be arbitrarily de 
termined by proper preadjustment of the position of 
the switch 37 with respect to the course of movement 
of the magnet 36. 

If the sheet container at 9, for example, must be 
brought to the position at 9 following the delivery of 
a sheet or sheets from the sheet container shown at 9 
in the drawings, the motor 6 is set in motion as afore 
said to rotate the shaft 3. During this revolution of all 
the sheet containers 9, the switch 37 is retracted or 
lowered closer to the shaft 3 by the cam follower 42 foll 
lowing the contour of the cam wheel 43, thereby avoid 
ing contact with the bottoms of the sheet containers. 
When the sheet container which has been at 9 is 
turned to the position at 9 for the delivery of the sheets 
held herein into the sheet dispensing section 1, the 
switch 37 may be raised to the optimum position with 
respect to the predetermined course of motion of the 
magnet within the slidable weight 35 of the particular 
sheet container now at 9. As indicated in FIG. 1, the 
switch 37 may be displaced through a distance corre 
sponding to the difference between a and a' while the 
sheet container which has been at 9 is turned to the 
position at 9 as in the foregoing. 
We claim: 
1. A sheet-dispensing machine for dispensing sheets 

selected from a plurality of groups of sheets of different 
kinds such as a plurality of groups of monetary sheets 
of different monetary kinds and comprising: 
a plurality of sheet-containers each for containing 

sheets of a specific monetary kind and having a 
sheet-dispensing end from which the sheets con 
tained therein may be dispensed up to a pre 
determined limited quantity, said sheet-containers 
having dimensions corresponding to the dimension 
of the sheet of a respective monetary kind to be 
contained therein; 

holding means operatively disposed in each container 
for continuously holding the sheets contained 
therein in a closely contacting parallelly-arranged 
stack and being adapted to follow the movements 
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of said stack in a direction toward the dispensing 
ends of each container as sheets are successively 
dispensed therefrom to a completion position when 
said predetermined limited quantity of dispensed 
sheets has been attained; 

8 
ate a signal representative of the fact that said pre 
determined limited quantity has been attained; 

adjustable support means for supporting said switch 
means and operatively associated with said rotat 
able driving means, whereby said switch means is 

Support means for supporting said sheet-containers in 
a substantially angular array so that successive con 
tainers in the array contain sheets having a mone 
tary value of a pre-selected sequence of monetary 
values, 10 

rotatable driving means for rotating said support 
means so as to bring the sheet-dispensing ends of 
sequentially selected ones of said sheet-containers 
to a sheet-dispensing position where a desired num 
ber of sheets container therein can be dispensed; 15 

detecting means for detecting the decrease in the 
number of sheets contained in each of said sheet 
containers as sheets are successively dispensed 
therefrom, said detecting means including mag 
netic means operatively associated with each of 20 
said sheet-containers and being adapted to move in 
accordance with the following movements of said 
holding means disposed therein, and switch means 
operatively associated with each of said containers 
so that as said holding-means completes a following 
movement to said completion position consequent 
upon the decrease of number of sheets contained 
in their respective one of said containers position 

automatically adjusted in response to the different 
dimensions of said sheet-containers so that said sig 
nal may be correctly generated irrespective of 
which one of said containers is disposed adjacent 
said sheet-removing position; 

sheet-dispensing means operatively associated with 
said sheet-containers for dispensing sheets from re 
Spective sequentially selected ones of said sheet 
containers when the sheet-dispensing ends thereof 
are brought to said sheet-dispensing positions; and 

sheet-receiving means for receiving the sheets dis 
pensed from said sheet-dispensing means. 

2. The device according to claim 1, in which said 
movable support means comprises an arm fixedly car 
rying said switch means on one end thereof and turn 
ably supported on the other end by a stationary part of 
the sheet dispensing machine, a cam follower rotatably 
supported by said arm intermediate between both ends 

2s thereof, and a cam wheel rotatable with said sheet con 
tainers, said cam follower being in contact with the pe 
riphery of said cam wheel whereby the position of said 
switch means relative to the sheet container in said 

that a sheet-dispensing position, said magnetic sheet-removal position is modified in accordance with 
means is brought into operative association with 30 the contour of said periphery of said cam wheel. 
said Switch means and actuates the same to gener- ck ski & k 
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