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1 57] ABSTRACT _ 

An automatic original feed attachment for mounting 
on conventional electrophotographic duplicating ma 
chines comprising: a ?rst section which is connected 
to the machine having a tray for holding a stack of 
originals to be duplicated and a feed system for re 
moving the originals in sequence from the tray; a sec 
ond section pivoted to the ?rst section and having an 
‘endless belt which passes over the copying position of 
the machine and feeds originals from the ?rst section 
to'the copying position and holds them there during 
copying; and a third section connected to the second 
section and having an original receiving tray and a sys 
vtem for removing originals after copying and reversing 
their feed path before delivery to the receiving tray. 
The receiving tray mounting permits it to be dropped 
from its normally inclined position to rest on the sec 
ond section and the second section may be pivoted up 
from the copying position to permit free access to the 
original receiving glass plate for individual copying 
when the present attachment is not being used. 

6 Claims, 4 Drawing Figures 
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AUTOMATIC ORIGINAL FEED DEVICE FOR 
ELEICTROPIIIOTOGRAPHIC DUPLICATING 

MACHINE 

BACKGROUND OF THE INVENTION 

This invention relates to an automatic original feed 
device which is adapted to be mounted on a conven 
tional electrophotographic duplicating machines as an 
attachment in unitary form. 
There often arises the need to produce one or a plu 

rality of duplicates of each of a number of originals of 
the same size and thickness, such for example as bills, 
checks or the like. In such case, if each original is 
placed manually on the original receiving glass plate of 
the electrophotographic duplicating machine to carry 
out exposure, the operation can be laborious and time 
consuming if each original must be placed carefully in 
a predetermined position without deviation. The prac 
tice of performing the duplicating operation while 
keeping the rubber pressing plate in its open position 
in order to increase the speed of operation has often 
caused fatigue of the eyes of the operator due to the 
continuous exposure to the light of the halogen lamp. 

This invention obviates the aforementioned disad 
vantages of conventional duplicating machines, and ac 
cordingly, provides an automatic original feed device 
which can be mounted as an attachment in unitary 
form on conventional electrophotographic duplicating 
machines to perform the duplicating operation auto 
matically at an increased operating speed, and which 
does not place limits on the scope of use to which the 
duplicating machine may be put by permitting duplica 
tion of a page or pages of a book or the like to be car 
ried out when necessary without removing the device 
from the duplicating machine. 

SUMMARY OF THE INVENTION 

The present invention embodies an automatic origi 
nal feed device, adapted to be mounted on a conven 
tional electrophotographic duplicating machine as an 
attachment in unitary form, comprising an original 
stand-by section having an original rest tray and sepa 
rating means for feeding originals from the original rest 
tray one after another to an illuminating position; an 
original conveying and holding section having an end 
less belt for conveying each of the originals fed from 
the original stand-by section to the illuminating posi 
tion and for holding each original in such position; an 
original ejecting section having means for conveying 
each original from the illuminating position after being 
illuminated; and a tray for receiving each original con~ 
veyed thereto. The original conveying and holding sec 
tion, and the original ejecting section are pivotable 
about a shaft to facilitate their release from the illumi 
nating position and expose the original receiving glass 
plate of the duplicating machine without removing the 
device therefrom. 
Other and additional features and advantages of the 

invention will become evident from the description set 
forth hereinafter when considered in conjunction with 
the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of an electrophotographic 
duplicator having the automatic original feed device 
according to the invention mounted thereon; 
FIG. 2 is a sectional view of the original stand-by sec 

tion of the device; 
FIG. 3 is a sectional view of the original conveying 

and holding section and the original ejecting section of 
the device; and 
FIG. 4 is a side view of the original stand-by section 

showing the side plate on which the main switch is 
mounted. 

DETAILED DESCRIPTION OF THE INVENTION 

In FIG. I, there is shown the automatic original feed 
device 2 according to this invention mounted on a con 
ventional electrophotographic duplicating machine 1. 
The duplicating machine has mounted therein a photo 
sensitive paper roll 31 from which a photosensitive web 
is unwound and cut by a cutter into a photosensitive 
sheet of a predetermined size, which sheet is forwarded 
to an electrically charging device 32 and uniformly 
charged therein. After being charged, the photosensi 
tive sheet is supplied to an exposing position 34 and is 
stopped there as its leading end impinges on a micro 
switch actuator 35 so that its leading end remains sta 
tionary at a predetermined position at all times. The 
photosensitive sheet has an electrostatic latent image of 
the original formed thereon through a movable optical 
system 36, and the latent image is developed by a de 
veloping device 37. After being developed, the photo 
sensitive sheet is ejected through a discharging port 38 
on a duplicate receiving tray 39. All} designates a main 
switch of the duplicating machine, 41 a printing button, 
and 42 a repeat dial. 
The automatic original feed device 2 comprises an 

original stand-by section 3, an original conveying and 
holding section 4 and an original ejecting section 5. 
The original ejection section 5 has an original receiving 
tray 7 which may be pivoted into a position in which it 
is disposed on the original conveying and holding sec 
tion 4 as shown in the lower dash-and-dot lines in FIG. 
I and may be held there by magnetic attraction to the 
case of section 4. The original stand-by section 3 may 
be mounted on the duplicating machine proper I, such 
as by suitable screws, and the original conveying and 
holding section 4, which may be pivotally connected to 
the original stand-by section 3 through a shaft 6, rests 
on the duplicating machine proper 1 by its own weight. 
Thus, the original conveying and holding section 4 and 
original ejecting section 5 can be pivoted about the 
shaft 6 into the respective positions shown in dash-and 
dot lines in FIG. I and in which positions they can be 
locked. This arrangement permits the duplicating ma 
chine l to be used for performing a normal duplicating 
operation with its original-receiving glass plate 18 
being rendered free to receive thereon an original of 
any form, such for example as a book of large thick 
ness, without removing the automatic original feed de 
vice 2 from the duplicating machine I. ' 

In FIG. 2, the original stand-by section 3 is shown in 
greater detail as having an inclined original rest tray 8 
on which a number of originals of the same size may be 
piled in a stack such that the leading end edges of the 
upper originals extend further forward than the leading 
ends of the lower originals; and all the originals are dis 
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posed with their information carrying surfaces facing 
downwardly. A separating roller 9 which is formed on 
its periphery with gripping irregularities is appropri 
ately rotated through a suitable clutch and power 
means when a main switch 30 (See FIG. 4) of the auto 
matic original feed device 2 is turned on. Disposed in 
slightly spaced-apart relation to the separating roller 9 
is a roller 10 which does not rotate and which is 
mounted on a lever 11 connected for swinging motion 
about a pivot 11a. The position of the lever 11 may be 
varied and set by means of a knob 12 and a screw 13 
so as to adjust the space between the separating roller 
9 and roller 10. The space between the two rollers 9 
and 10 is set such that only one of the originals on the 
table 8 can positively pass therethrough. 
A pair of feed rollers 14 and 15 are disposed down 

stream from the separating roller means as seen in the 
direction of the movement of the originals. The lower 
roller 14 is a normally driven rotating roller while the 
upper roller 15 is adapted to rotate in slaved relation 
when it is moved downwardly into contact with the 
lower roller 14. The upper roller 15 is mounted on a 
lever 16 adapted to move in pivotable motion about a 
pivot 16A by means ofa motor 163 which is connected 
to the circuit of print button 41. A microswitch 17 has 
its actuator 17A adapted to project into the path of 
movement of the originals to detect the passing of the 
originals through the path and motor 29 is a main drive 
motor for powering the automatic original feed device 
according to the invention. 

In FIG. 3, the original conveying and holding section 
4 is shown in greater detail as having an endless belt 24 
entrained over a drive roller 19, guide rollers 20, 21, 
and 22 and tensioning roller 23 for movement along a 
predetermined path in which a lower run of the belt 24 
is maintained in contact with the original-receiving 
glass plate 18 of the duplicating machine proper l. The 
drive roller 19, like the roller 9, is adapted through a 
suitable drive system, to be rendered operative upon 
depression of the main switch 30 of the automatic origi 
nal feed device and rendered inoperative after lapse of 
a predetermined time interval following release of the 
trailing end of the original fed from engagement with 
the actuator 17A of the microswitch 17. 

In this arrangement, the lower run of the endless belt 
24 is a loosened run while the upper run thereof is a 
tensioned run. The original is fed by the lower run or 
loosened run of the belt 24. A plurality of pressing rol 
lers 43, 44 and 45 are arranged on the back side of the 
loosened lower run of the belt 24. Each of the pressing 
rollers may be in the form of a single shaft or may con 
sist of a number of balls connected together in a row. 
The pressing rollers 43, 44 and 45 are supported at op 
posite ends for rotation and vertical movement by suit 
able support means ?xed to the frame of the device. By 
their own weight or with the aid of springs ofa weak re 
silient force, the pressing rollers 43, 44 and 45 press the 
loosened lower run of the belt 24 downwardly. 

It should be noted that, if the lower run of the endless 
belt 24, which is maintained in contact with the original 
receiving glass plate 18, is a tensioned run, rather than 
a loosened run as aforementioned, the pressing down 
of the lower run of the belt 24 by the weight of the 
pressing rollers may be insufficient to achieve the de 
sired conveying of the original because the weight of 
the pressing rollers may be unable to overcome the ten 
sion of the belt. The original is subjected to a higher de 
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4 
gree of frictional dragging by those portions of the 
lower run of the belt 24 which are disposed immedi 
ately below the pressing rollers and in the vicinity 
thereof, than by other portions of the belt, so that it is 
necessary that the original be positively pressed by 
these portions. Moreover, uniform pressure is applied 
to the original by such portions so that the original can 
be prevented from slipping out of a predetermined po 
sition or being brought out of alignment with the nor 
mal path of movement by properly adjusting the press 
ing force. Thus, the original can be positively conveyed 
through a predetermined path and held in a predeter 
mined position for duplication by means of this belt ar 
rangement. 
Further in FIG. 3, the original ejecting section 5 is 

shown as having an ejecting roller 25 adapted to rotate 
conjointly with the endless belt 24, and guide plates 
26A and 268, in addition to the original receiving tray 
7. The original receiving tray 7 is maintained in an an 
gular position as shown by two pins 27 and 28. By dis 
placing the tray 7 slightly along the pin 27, the tray 7 
can be released from engagement with the pin 28 and 
dropped into a position in which it is disposed on the 
case of the original conveying and holding section 4 as 
shown in the lower dash-and-dot lines in FIG. 1. 

In operation, the main switch 40 of the duplicating 
machine proper 1 is depressed and the repeat dial 42 
is manipulated to set a repeat means (not shown) at a 
number of duplicates to be produced from each origi 
nal. Then, the main switch 30 of the automatic original 
feed device according to the invention is depressed to 
render the drive motor 29 operative to thereby rotate 
the separating roller 9, lower roller 14 and drive roller 
19 for endless belt 24, which rollers are connected to 
the drive motor 29 by a suitable transmission system. 
Before or after the main switch is depressed, a stack of 
originals is piled on the original receiving tray 8 with 
the leading end edges of the upper originals extending 
forwardly a greater distance than those of the lower 
originals as shown in FIG. 2. The uppermost original of 
the stack of originals is bitten by the separating roller 
9 and removed from the rest of the originals of the 
stack, and moved further forwardly by the pair of feed 
rollers 14 and 15 till the leading end of the original is 
brought into engagement with the actuator 17A of the 
microswitch 17 rendering the microswitch l7 opera 
tive. This results in the disengaging of the separating 
roller clutch, stopping roller 9 from rotating, and in 
lever 16 being caused to swing upwardly about the 
pivot 16A, by a suitable cam means or the like operated 
by motor 168, to thereby release the upper roller 15 
from engagement with the normally rotating lower rol 
ler 14. Thus, the original stops in its movement so that 
it remains stationary and stands by in this position on 
the stand-by section. > 

If the print buttom 41 of the duplicating machine 
proper l is depressed at this time, then a photosensitive 
sheet severed and electrically charged in the duplicat 
ing machine proper l as aforementioned is moved to 
the exposing position 34 and the lever 16 of the auto 
matic original feed device 2 is caused to pivot down 
wardly by motor 168 to again bring the upper roller 15 
into engagement with the lower roller 14. Thus, the 
original standing by is moved again forwardly in syn 
chronism with the photosensitive sheet in the duplicat 
ing machine proper. 
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The leading end edge of the original moved again as 
aforementioned is gripped by the endless belt 24 and 
moved along the original receiving glass plate 18 of the 
duplicating machine proper 1. The drive roller 19 is 
rendered inoperative stopping the endless belt 24 after 
lapse of a predetermined time interval following release 
of the trailing end of the original from the actuator 17A 
of the microswitch 17. Thus, the original stops in an il 
luminating position and the photosensitive sheet stops 
in apredetermined position in the exposing position 34 
as aforementioned, and the optical system 36 is moved 
to expose the photosensitive sheet to an optical image 
of the original. Exposing takes place a number of times 
corresponding to the number of duplicates to be pro 
duced at which the repeat means is set beforehand as 
aforementioned. 

In place of using the microswitch 17 as aforemen 
tioned, a photoelectric sensing means may be used to 
detect the passing of each original through a predeter 
mined path without coming into contact with the origi 
nal. ' 

As soon as the trailing end of .the original is released 
from engagement with the actuator 17A of the micro 
switch 17, the separating roller 9 is caused through a 
suitable signal to start rotating again to remove the up 
permost original from the stack of originals and feed 
the same to the feed rollers 14 and 15. When the lead 
ing end edge of the second original is brought into en 
gagement with the actuator 17A of the microswitch 17, 
the microswitch 17 is actuated to render the original 
stationary and cause it to stop in the stand-by position 
in the manner of the ?rst original. When a predeter 
mined number of duplicates are produced from the first 
original, the print button 41 may be automatically de 
pressed and the second original disposed in the stand— 
by position is moved to the illumination position. The 
?rst original which has gone through the exposing oper 
ation is guided by the guide plates 26A and 26B and 
ejected by the ejecting roller 25 on to the original re 
ceiving tray 7. This operation may be continued until 
all of the originals on rest tray 8 are exhausted where 
upon machine land device 2 may be automatically 
shut off. 
The stack of originals from the original rest tray 8 

with their information carrying surfaces facing down 
wardly will be piled on the original receiving tray 7 in 
the same order but with the information carrying sur 
faces of the originals facing upwardly. The printed pho 
tosensitive sheets ejected onto the duplicate receiving 
tray 39 through the discharging port 38 of the duplicat 
ing machine shown in FIG. 1 are successively piled in 
a stack with the image carrying surfaces of the dupli 
cates facing upwardly. Thus, the originals ejected and 
piled in a stack on the original receiving tray 7 and the 
duplicates discharged from the duplicating machine 
and piled in a stack on the duplicate receiving tray 39 
after the operation are in the same order as the stack 
of originals piled on the original test tray before the 
operation. This greatly facilitates handling and sorting 
of the originals and duplicates after the operation. 
From the foregoing description, it will be appreciated 

that the automatic original feed device according to 
this invention which permits originals in sheet form to 
be automatically and continuously fed to the duplicat 
ing machine can be mounted as an attachment in uni 
tary form on any duplicating machine commerically 
available nowadays. An additional advantage lies in the 
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6 
fact that the arrangement by which the original convey 
ing and holding section and the original ejecting section 
can be pivoted to expose the original receiving glass 
plate surface of the duplicating machine without re 
moving the device from the duplicating machine, 
makes it possible to produce a duplicate or duplicates 
of a page or pages of a book by placing it directly on 
the glass plate while the device is still attached to the 
duplicating machine. It is thus possible to switch be 
tween an automatic duplicating operation using the de 
vice according to this invention and operation without 
using it while the device remains attached to the ma 
chine. Further advantages are that access can be read 
ily had to the originals in the device if they get stuck, 
and the mechanism is simple because a single speed 
system is employed. Also, maintenance can be readily 
effected, and production cost is relatively low. 
Appropriate systems for controlling and driving the 

present device and for connecting the systems to the 
corresponding control and drive systems in the dupli 
cating machine will be within the purview of those 
skilled in the art. 
What is claimed is: 
1. An automatic original feed device for mounting on 

electrophotographic duplicating machines comprising: 

a. an original stand-by section connected to said ma 
chine at one side of the copying position and in 
cluding: 
i. an original rest tray; 
ii. separating means for feeding originals from said 

original rest tray in sequence; and 
iii. pivot means; 

b. an original conveying and holding section having 
a ?at upper surface thereon and pivotable on said 
pivot means for resting on the copying position on 
said machine adjacent said stand-by section and in 
cluding: ' 

i. first conveying means for conveying each of the 
originals fed from said original stand~by section 
to the copying position on the machine; and 

ii. means for holding each original in said copying 
position during copying; and 

c. an original ejecting section disposed on the oppo 
site side of the copying position from said original 
stand-by section and including: 
i. second conveying means for conveying each orig 

inal from said copying position after being cop 
ied; ’ 

ii. an original receiving tray upwardly inclined with 
respect to said copying position in the direction 
of said original rest tray and disposed above said 
original conveying and holding section for re 
ceiving each original conveyed thereto by said 
second conveying means, said tray having a ?at 
undersurface thereon; and 

iii. mounting means for pivoting said receiving tray 
from said inclined position to a rest position with 
its ?at undersurface on the ?at upper surface of 
said original conveying and holding section; 

the original conveying and holding section and the 
original ejecting section being connected to each 
other and pivotable as a unit about said pivot 
means on said stand-by section so as to permit ac 
cess to the copying position of the duplicating ma 
chine without removing the device therefrom. 
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2. An automatic original feed device as set forth in 
claim 1 wherein said original rest tray is disposed on 
said stand-by section in an inclined position and sup 
ports a stack of originals piled thereon with the leading 
end edges of upper originals extending further for 
wardly in the feed direction than the leading end edges 
of lower originals, and said separating means comprises 
a pair of rollers arranged one above the other at the exit 
of said rest tray, the upper roller being normally driven 
to rotate while the other roller is adapted not to rotate, 
said two rollers being spaced apart from each other a 
distance such that only a single original can pass there 
between at a time. 

3. An automatic original feed device as set forth in 
claim 1 wherein said first conveying means comprises 
an endless belt having an upper tensioned run and a 
lower loosened run and arranged such that its loosened 
run is brought into engagement with the copying posi— 
tion of the duplicating machine, and said holding 
means comprises a plurality of pressing rollers disposed 
on the back side of the loosened run of the endless belt 
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8 
in pressing engagement therewith. 

4. An automatic original feed device as set forth in 
claim 1 wherein said original ejecting section further 
comprises means for altering the path of movement of 
originals from the original rest tray to the original re 
ceiving tray such that the direction of movement of the 
originals is changed through more than 90°. 

5. An automatic original feed device as set forth in 
claim 1 wherein said original ejecting section further 
comprises a receiving tray holding means for holding 
said receiving tray on said original conveying and hold 
ing section by magnetic attraction when said original 
receiving tray is pivoted from said inclined position 
with respect to said original conveying and holding sec 
tion to a rest position thereon. 

6. An automatic original feed device as set forth in 
claim 1 wherein said pivot means comprises a shaft to 
which said original conveying and holding section is 
pivotally connected. 

>l< * >l< * * 


