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DOCUMENT FEED MECHANISM 
DISCLOSURE OF THE INVENTION 

The present invention relates to a document feeding 
mechanism applicable to a document hopper of a card 
reader, an optical character reader, or a mark reader 
which is an input unit of the computer system. More 
particularly it relates to an apparatus capable of simul 
taneously feeding documents of various lengths in a sta 
ble condition. 

In the many document feeding mechanisms of the 
prior art, a system for carrying out feeding of docu 
ments in very small numbers is used. In thse mecha 
nisms the documents are moved once to the feeding 
stage from a file-hopper, with the moving direction al 
ways selected so as to coincide with the feeding direc 
tion of the documents. That is to say, the documents 
piled on the file-hopper are taken out in very small 
quantities in the direction of feeding. Then, they are 
momentarily stored at the feeding stage located at the 
forward portion of the file hopper. Such document 
feeding mechanism is very advantageous only in the 
case that the lengths of the documents are not differ 
ent. However, when documents of different lengths 
must be fed by the mechanism, several defects are en 
countered. 
Therefore, the object of the present invention is to 

provide a mechanism eliminating such defects. 
The mechanism of the present invention is character 

ized in that there are provided a conveying means, ca 
pable of conveying a part or all of piled documents in 
a direction substantially the reverse of a direction in 
which the documents are to be fed and; a feeding 
means temporarily storing the documents conveyed by 
the conveying means and then feeding said documents 
a sheet at a time in the feeding direction. 
The other features and the advantages of the present 

invention will be more apparent from the ensuing de 
scription. The description refers to the accompanying 
drawings wherein: 
FIG. 1 is a schematic view of the document feeding 

mechanism of the prior art; 
FIG. 2 is a partially cut perspective view of the feed 

of documents according to the present invention; 
FIG. 3 is a side view of the feed of documents of FIG. 

2; 
FIG. 4 is a partial perspective view of a device detect 

ing the amount of piled documents and used in the feed 
of FIG. 2; 
FIG. 5 is a time chart illustrating the operational se 

quence of the feed of documents of FIG. 2; and 
FIG. 6 is a block diagram of a control circuit. 
FIG. 1 shows an arrangement of the document feed 

ing apparatus according to the prior art. In FIG. 1, doc 
uments 11 piled in a file-hopper 13 are taken by a belt 
means 15 out of the file-hopper 13 in a small amount 
of sheets. They are then moved to the direction offeed 
ing as shown by an arrow 'F' until they are momentar 
ily stored in a feeding hopper 19 by an action of a gate 
stop 17. Then, the documents 11 in the feeding hopper 
19 are separately fed into the delivery passageway. As 
is apparent in FIG. 1, the feeding hopper 19 is located 
at the forward portion of the file-hopper 13 with re 
spect to the feeding direction of documents. Assuming 
that the documents 11 piled in file-hopper 13 have dif 
ferent lengths, the location of belt means 15 must be 
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2 
adjusted along narrow "A.' This adjustment depends 
upon the respective lengths of the document and is 
made in order to maintain the correct feeding opera 
tion of the mechanism. This is because feed hopper 19 
can not work so as to align the foremost feeding edges 
of respective documents. That is, if the foremost feed 
ing edges of respective documents are not aligned, 
there might occur a case where a document in the feed 
hopper below the first has its feeding edge situated at 
a position further forward than the uppermost or first 
document. In such a case the lower document is fed by 
belt means 21 and the feeding of the first document can 
not be carried out. Also, as an adjustment of belt means 
15 must depend upon the respective lengths of the doc 
uments 11, a complicated control is necessitated. Fur 
ther, if such control, can be done, belt means 15 must 
be moved toward feed hopper 19 when a relatively 
short document is to be fed by belt means 15. As a re 
sult of this, it often happens that a longer document 
stored in feed hopper 19 has its end damaged by belt 
means 15. Hence, in the document feeding mechanism 
of the prior art, a stable feeding operation of the docu 
ments is not attainable. 
FIG.2 and FIG. 3 show the arrangement of the docu 

ment feeding mechanism according to the present in 
vention. In FIGS. 2 and 3, documents 11 are conveyed 
from file-hopper 31 to feed hopper 33 in a small quanti 
ties and are momentarily stored in the feed-hopper 33. 
Then, each document 11 stored in feed hopper 33 are 
separately fed in the direction of an arrow "S" into the 
delivery passageway by means of picker roller 35. The 
picker roller 35 and a restraint belt 36, which moves at 
an extremely low speed, serve to feed the documents 
11 separating them into separate sheets. 

In the file hopper 31, documents of which the rear 
edges are aligned to a plate 39 of file hopper 31 are 
piled on a conveyer 37. The conveyer 37 is driven by 
drive wheels on the front and rear drive shafts 39 and 
41 as shown in FIG. 2. On a portion of the conveyer 37, 
a sweep bar 43 projecting from the upper surface of 
conveyer 37 is rigidly connected so as to form a kind 
of means for conveying documents 11. When the con 
veyer 37 with the sweep bar 43 moves to the direction 
of “P,' a part of the documents at the bottom of that 
of the file hopper 31 are caught and conveyed by the 
moving sweep bar 43 in the direction "P." At this time, 
several documents which cannot be completely been 
caught by the projecting portion of the sweep bar 43, 
might also be carried by friction of the documents 11 
and the sweep member 43. However, they are caught 
by a gate 45 so as to be retained in the file hopper 31. 
At the next conveying time, they are delivered out of 
the file hopper 31 to the following feeding stage. When 
sweep bar 43, moving with conveyer 37 comes to a po 
sition 43a as shown by a phantom line in FIG. 3, the 
documents 11 which have been conveyed by sweep bar 
43, drop into feed hopper 33 due to their own weight. 
When the amount of documents 11 within feed hopper 
33, exceeds a predetermined height, for example a 10 
millimeter height, a detecting device 47 generates a sig 
nal. Thus, the movement of conveyer 37 is stopped so 
as not to convey further documents 11 from file hopper 
31 to feed hopper 33. 
The conveyer 37 again automatically starts when the 

amount of documents 11 within feed hopper 33 is re 
duced to the predetermined value. When all of docu 
ments 11 piled in file-hopper 31 are completely swept 
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off by conveyer 37, a detector 49 constituted by a mi 
cro-switch, issues an output. In response to the output, 
a lamp or a bell is energized for the purpose of indicat 
ing the fact to an operator. When no document 11 re 
mains in file hopper 31, conveyer 37 is not operated, 
even if the detecting device 47 detects a lack of docu 
ments 11 within feed hopper 33. However, according 
to the present invention, an operator can easily and 
freely supply documents 11 into file hopper 31 without 
stopping the operation of the mechanism. 

FIG. 4 picks out the above-mentioned detecting de 
vice 47 for sensing or detecting the amount of docu 
ments stored within feed hopper 33 after conveyed by 
conveyer 37. The figure illustrates the arrangement and 
the operation of detecting device 47. The detecting de 
vice 47 includes a shutter plate 51 swingably mounted 
on the shaft 39 which drives conveyer 37, and photo 
electric sensing elements 53a, 53b, 55a, 55b of the kind 
well-known. The shutter plate 51 swings about shaft 39 
in response to the height of the documents 11 stored 
within feed hopper 33. The shutter plate 51 intercepts 
light running from light emitting elements 53a, 53b to 
ward light sensing elements 55a, 55b. As a result, the 
switching operations are introduced between elements 
53a, 53b and 55a, 55b, respectively. 

It should be noted that the photo-electric sensing ele 
ments 53b, 55b are operable for sensing whether docu 
ments 11 remain within feed hopper 33 or not. While 
the photo-electric sensing elements 53a, 55a are opera 
ble for detecting whether the amount Of documents 11 
stored in feed hopper 33 have reached a predetermined 
value or not. Of course, a pneumatic sensing system 
may be replaced by the above photo-electric sensing 
system. 
Referring again to FIG. 2 and FIG. 3, the gate 45 is 

set to its position corresponding to the longest docu 
ment 11 within the documents 11 piled in file hopper 
31. However, as explained previously, the gate 45 is ar 
ranged to serve merely to retain the documents 11 
which have not been caught by sweep bar 43 until the 
following conveying operation of conveyer 37. Hence 
a high accuracy of setting position of gate 45 is not re 
quired. Further, documents of different lengths can be 
contained in file hopper 31, if the rear edges of the doc 
uments 11 are aligned to plate 39 inclining downward 
from the horizontal position as seen from FIG.3. Thus, 
the documents 11 tend to be easily and with certainty 
caught by sweep bar 43. Similarly, the documents 11 
dropping into feed hopper 33 from file hopper 31 are 
aligned by a stop 57 offeed hopper 33. As a result, the 
documents 11 are fed into the feeding passageway in 
order, without any stagnation. 

It should be noted that through the documents 11 re 
tained by gate 45, due to the incomplete catch by 
sweep bar 43, are not aligned with the other docu 
ments, they are dropped into feed hopper 33 at the next 
conveying operation of conveyer 37 preceding the 
other documents. This is true because the documents 
11 conveyed by conveyer 37 disengage from conveyer 
37, in order, from the bottom document. 

Preferably, the sweep bar 43 is formed in the shape 
which is capable of separating the documents 11 piled 
in file hopper 31 by thrusting its projecting portion into 
the documents. As a result of this, even if a document 
itself is very thin, so that the piled documents are in a 
undulated condition, the sweep bar 43 catches the doc 
uments 11 with certainty. 

4 
Thus, according to the present invention, the docu 

ments 11 can be perfectly fed by the mechanism with 
out any particular care as to the different lengths of the 
documents to be fed. 

FIG. 5 shows a time chart illustrating the operating 
conditions of conveyer 37 and respective switches SWl 
thru SW4 from the start of operation of the mechanism 
to the completion of feeding of a certain volume of 
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documents piled in file hopper 31. 
FIG. 6 shows a block diagram illustrating the control 

circuit of a drive motor driving the conveyer 37. 
The feeding operation of the documents by the 

mechanism will be briefly explained below, referring to 
FIG. S and FIG. 6. - 

1. A certain volume of documents 11 is set in the file 
hopper 31. 

2. The apparatus is started by a command signal 
given by an operator. 

3. The conveyer 37 begins to move so that the sweep 
bar 43 connected to conveyer 37 may turn and convey 
a part of the documents. 

4. A predetermined amount of documents out of the 
part of the conveyed documents are delivered out from 
the file hopper 31 under the action of the gate 45. 

5. As soon as the documents drop into the feed hop 
per 33, they are fed into the feeding passageway a sheet 
at a time under the separating action of the picker rol 
ler 35. 

6. The conveyer 37 is continuously driven by the 
drive motor M and delivers a predetermined amount of 
documents until the switch SW2 offeed hopper 33 be 
comes “ON.' That is, every time a switch 59 (SW1) 
becomes “ON," by actuation of the sweep bar 43, the 
switch 59 (SW1) monitors switch SW2 as to whether 
it is "ON" or "OFF.” According to the result of the 
monitoring, the conveyer 37 either continues to be 

driven or is immediately stopped by the control circuit. 

7. When the switch SW2 becomes 'OFF' corre 
sponding to the reduction of the documents within feed 
hopper 33 while the conveyer 37 is stopped, the con 
veyer 37 is immediately driven again so as to supple 
ment the documents from file hopper 31 into feed hop 
per 33. 

8. When all of the documents remaining in file hop 
per 31 are delivered into feed hopper 33 and the file 
hopper 31 becomes empty, the switch SW3 becomes 

9. Thus, the conveyer 37 is no longer driven, even if 
the switch SW2 of feed hopper 33 returns to “OFF.' 

10. When the documents within feed hopper 33 are 
completely fed out, and the feed hopper 33 becomes 
empty, the switch SW4 becomes "ON" and the opera 
tion of the mechanism is completely stopped. 
What we claim is: 
1. A mechanism adapted for feeding documents of 

various lengths comprising: 
a file-hopper having an upwardly open mouth from 
which a stack of said documents of various lengths 
can be piled at any time and a stop plate inclining 
to one side thereof from a vertical direction so that 
said stack of documents piled from the mouth into 
said file-hopper have their rear edges aligned with 
each other, 

means for conveying a substack of documents of vari 
ous lengths from said stack of documents in a di 
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rection substantially the reverse of the direction in 
which said documents are to be fed while keeping 
the rear edges of the conveyed substack of docu 
ments aligned, and; 

feeding means for momentarily storing said substack 
of documents of various lengths fed by said feeding 
means in such a form that the rear edges thereof 
are aligned and for feeding out one document a 
time from said momentarily stored documents with 
said aligned rear edges becoming the front edges of 
said fed out documents. 

2. A mechanism as set forth in claim 1, wherein said 
conveying means is provided with a sweep bar member 
secured thereto for pushing the aligned rear edges of 
documents conveyed by said conveying means. 
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6 
3. A mechanism as set forth in claim 1, wherein said 

conveying means is further provided with gate means 
for defining a space through which said documents are 
conveyed by said conveying means to said feeding 
eaS. 

4. A mechanism as set forth in claim 1, wherein said 
feeding means is provided with a stop to thereby realign 
the previously aligned edges of said documents with 
each other in said feeding means. 

5. A mechanism as set forth in claim 1, wherein said 
feeding means is further provided with a detecting de 
vice consisting of a shutter plate and photoelectric 
sensing elements for detecting the height of said docu 
ments stored in said feeding means. 
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