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[57] ABSTRACT

A feed system for a duplicator for the feeding of origi- :
nal and copying paper. A DC motor is provided for
feeding the original and detecting means are provided

~for detecting the passage of the leading and trailing

edges of the original past a given point. A feeding rol-
ler for the copying paper is also coupled to the DC
motor. A pivoted member has a roller on one end op-
posed to the feed roller, and a roller on the other end
opposed to a compensating roller for adjusting the po-
sition of a copying paper. The pivoted member is actu-
ated by detection of the leading edge of the original
past the point to move in a direction to effect the
feeding of the copying paper by the feed roller. Upon
detection of the trailing edge of the original, the piv-
oted member is moved to enable adjustment of posi-
tion of a copying paper by the compensating roller.
The compensating roller is driven by a DC balancing
motor, the balancing motor being driven by a voltage
corresponding to the difference between the armature
voltage of the DC drive motor and the voltage at a tap
of a potentiometer. The position of the tap is con-
trolled by the balancing motor, so that the balancing
motor only operates when the voltage at the tap is dif-
ferent than the voltage at the armature of the DC
drive motor.

2 Claims, 2 Drawing Figures
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DEVICE FOR CORRECTING THE
MISALIGNMENT OF THE ORIGINAL COPY AND
" COPYING PAPER OF A DUPLICATOR

BACKGROUND OF THE INVENTION

The present invention relates to a duplicator, and
more in particular the present invention relates to the
device for correctmg the mlsallgnment of the original
copy-and the copymg paper in a duplicator wherein the
copying paper is laid on the original copy and is ex-
posed.

In a duphcator wherem copying paper is automati-
ca]ly supplied, when the front end of the original copy
is detected to pass a predetermined position, copying
paper is automatically supplied, and then the next
copying paper is set at a predetermined position, and
thereafter the same operation is repeated.

In the above mentioned case, a time lag from the time
when the passage of the front end of the original copy
is detected to the time when the feedmg of copying
paper is started, and a time lag exists from the time
when the passage of the rear end of the original copy
is detected to the time when the setting of copying
paper is terminated, and the shear or mlsahgnment of
the original copy and the copying paper is brought
about.

Therefore, in order to prevent the increase of the
mlsallgnment during the repetition of copying opera-
tion, the two time lags are made to be equal.

Further, in order to prevent the misalignment be-
tween the original copy and the copying paper, the
copying paper must be set in advance by the length
equal to the predicted misalignment.

In addition, the above mentioned misalignment is in-
creased as the travellmg speed of the original copy and
the copying paper is increased.

Therefore, the posmon where the copying papers are
set, must be changed in accordance wnh the copying
speed.

The present invention has been attained with a view
to satisfying the above mentioned demand.

Thus, one of the objects of the present invention is to
provided a device for automatically adjusting the pos:-
tion. of copymg papers in accordance with the copying
speed in such a manner that the misalignment of the
original copy and the copying papers should not be
brought about.

Another object of the present invention is to eco-
nomically provide a device whose structure is simple
for correcting the misalignment of the original copy
and the copying paper.

SUMMARY OF THE INVENTION

Generally speaking, when the circuit resistance of the
armature of an electric motor is set to be R, and current
is set to be I, and the effective magnetic flux per mag-
netic pole is set to be @, there is the relation repre-
sented by the general formula given below between the
number of revolutions (n) of the electric motor and the
voltage of the armature Eg;

Ea — IR/K ®

(wherein K is constant)

Therefore, in the above mentioned duplicator, when
the travelling speed of the original copy and copying
paper in changed, the voltage of armature is also
changed.
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In accordance with the present invention, the posi-
tion where the copying paper is set by the rollers inter-
locked to the DC balancing motor is provided by driv-
ing the balance DC electric motor by the differential
voltage between the armature voltage of the electric
motor for driving the respective rollers for carrying the
original copy and the copying papers, and the voltage
of the slide contact of the potentiometer to which: the
constant voltage is supplied. The position is corrected
in accordance with the copying speed.

The magnitude and the polarity of the above men-
tioned differential voltage are detected by a phase sen-
sitive circuit, and the DC balancing electric motor is
driven in accordance with the magnitude and the polar-
ity thereof.

The roller for correctlng the mlsahgnment of the
original copy and the copying paper, is mechamcally
interlocked to the DC balancing motor, and the posi- -
tion of the copying paper having been set as far as the
position of the said roller, is automatically corrected in
advance. _

The copying paper can be further advanced when the
copying speed is relatively higher.

The reason for this is that, the time lag from the time
when the front end of the original copy is detected to
the time when the copying paper starts, is always con-
stant, and therefore, when the travelling speed of the
original copy is greater, the amount of the progress of
the original copy before the copying paper starts, be-
comes greater.

The slide contact of the potentiometer is mechani-
cally interlocked to the above mentioned DC balancing
motor and is moved, and the electric motor is stopped
at the position when the voltage of the slide contact be-
comes equal to the voltage of the armature. Therefore,
the DC balancing motor and the correction roller are
rotated in accordance with the predetermined copymg
speed, and the copying paper is automatically set in ad-
vance at the position corresponding to the copying
speed.

Other objects and the features of the present inven-
tion will be more clearly understood from the following
detailed explanations about the embodiments of the
present invention in. accordance with the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 shows the main portion of the duphcator hav-
ing the correction device of the present invention;

FIG. 2 shows the relation of the respective members
of the device of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT:

In FIG. 1, feed-roller 2 is provided in a punched hole
1a of an original copy guiding plate 1, and a press-roller
3 is press-contacted against the feed-roller 2.

An operation member 4a of a 4 is provided in a
punched hole 15 of the original copy guiding plate 1.

A copying paper position adjusting roller 8 is pro-
vided within a punched hole 5b of a copying paper
guiding plate §, and the roller 8 is driven by a DC bal-
ancing motor 9.

The DC balancing motor 9 is driven by the differen-
tial voltage between the armature voltage of a DC elec-
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tric motor 7 and the voltage of the slide contact of a po-
tentiometer 10 to which constant voltage is applied.
A rod 12 is provided on the main body of the device
rotatably by means of a pin 11, and on both ends
thereof, press-rollers 13, 14 are supported respectively
a against feed-roller 6 and an adjustment roller 8.
Iron piece 15 is fixed on the opposite side of the
pressroller 14, with respect to adjustment roller 8 of the
rod 12, and a solenoid 16 is operated by means of a mi-
croswitch that is fixed on the main body of the device.

A device 17 for feeding copying papers is provided
on one end of the copying paper guiding plate 5. On the
crossing point of the original copy guiding plate 1 and
the copying paper guiding plate 5, the interval 1C is
provided. The feed rollers 2 and 6 are respectively
driven by the DC electric motor 7. DC balancing motor
9, copying paper correcting roller 8 and the slide
contact of the potentiometer 10 are mechanically inter-
locked.

FIG. 2 shows schematically electrical circuit features
of the device of the present invention. In the diagram,
18 is a smoothing circuit; 19 is a DC-AC converting cir-
cuit; 20 is an amplifier circuit; 21 is a phase sensitive
circuit; and 22 is the slide contact of the potentiometer
10. The constant circuit 23 stabilizes the output voltage
of the electric source circuit 24. Numeral 25 is the orig-
inal copy; 26 is the copying paper.

In the state of FIG. 1, when DC electric motor 7 is
driven, the feed rollers 2 and 6 are rotated, and the
original copy starts moving, but the copying paper 26
is still. When the end of the original copy 25 pushes the
operation member 4q of the micro-switch 4, and when
said member 4q is rotated in the clockwise direction in
FIG. 1, the solenoid 16 is energized. Therefore, the iron
piece 15 is attracted by the solenoid 16, and the rod 12
is rotated in the clockwise direction round the pin 11,
and the press roller 13 press-contacts the copying
paper 26 against the feed roller 6. At the same tone the
press-roller 14 is separated from the copying paper 26
on the adjustment roller 8. Therefore, the copying
paper 26 moves to the left over the guide plate §, and
the end thereof is carried to the exposing device (not
shown) in such a state that the front end thereof is laid
over the original copy so as to be aligned with with the
front end of the original copy 25 at the interval 1c. In
the diagram, the feeding devices other than 2,3 and
6.13 are omitted from the diagram for the sake of con-
venience.

When the eeding of the copying paper 26 is termi-
nated, and the next copying paper is sent from the
copying paper feeding device 17, and when the end
thereof contacts the adjustment roller 8, the rear end
of the original copy 25 passes through the micro-switch
4 (a synchronizing device is not shown but is present in
the actual apparatus) and the operation member 4a is
returned by a spring force thereof, and the energizing
of the solenoid 16 is cut off.

The rod 12 is also rotated in the counter clockwise
direction by means of a spring force thereof, and the
press-roller 13 is separated from the copying paper 26
on the feed-roller 6, and at the same time, the press-
roller 14 pinches the end of the copying paper 26 be-
tween the adjustment roller and said press-roller 14.
When the next original copy 25 is sent, the above men-
tioned operations are repeated.

15

20

25

30

35

40

45

50

55

60

65

4

It is desirable that the time lag from the time when
the front end of the original copy 25 is detected to the
time when the press-roller 13 press-contacts the copy-
ing paper 26 against the feed-roller 6, and the time lag
from the time when the rear end of the original copy 25
is detected to the time when the press-roller 14 press-
contacts the copying paper 26 against the adjustment
roller 8, should be equal. The reason for this is that
when the two time lags are not equal, misalignment is
gradually brought about between the original copy and
the copying paper.

When the duplicator is set at a predetermined copy-
ing speed, the corresponding armature voltage of DC
electric motor 7 is determined. This voltage is
smoothed by the smoothing circuit 18, and is applied
to the DC-AC converting circuit 19 along with the volt-
age from the slide contact 22 of the potentiometer 10.

The differential voltage of the two DC voltages is
converted into alternating current, and is amplified by
AC amplifying circuit 20 and the polarity of said differ-
ential voltage is detected by the synchronizing rectifier
circuit 21, and accordingly the balance DC electric
motor 9 revolves.

The slide contact 22 of the potentiometer 10 is me-
chanically interlocked to the above mentioned DC bal-
ancing motor 9, and is moved along with said electric
motor, and is stopped when said two DC voltages are
made equal.

In addition, the adjustment roller 8 is interlocked to
the balance DC electric motor 9, and is rotated by the
motor, and therefore the copying paper 22 is set at the
position corresponding to the predetermined copying
speed.

Therefore, when the copying speed is changed after
setting the copying papers, the position of the copying
paper 26 can be automatically adjusted in accordance
with the newly set copying speed.

I claim:

1. A feed system for a duplicator for feeding original
and copying paper, comprising a DC motor, means
coupled to said DC motor for feeding said original,
means for detecting the passage of the leading and trail-
ing edges of said original past a given point, a feed rol-
ler for said copying paper coupled to said DC motor,
a compensating roller positioned to engage said copy-
ing paper, a DC balancing motor, a potentiometer hav-
ing a tap, means applying a constant voltage to said po-
tentiometer, means applying a voltage corresponding
to the difference voltage between the voltage on said
tap and the armature voltage of said first mentioned
DC motor to said balancing motor, said balancing
motor being mechanically coupled to said tap whereby
said balancing motor operates only when said differ-
ence voltage exists, means mechanically coupling said
balancing motor to said compensating roller said com-
pensating roller being adjusted through said mechani-
cal coupling upon change of speed of said first men-
tioned DC motor to adjust the position of said copying
paper, and means for selectively effecting drive of said
copying paper responsive to detection of the leading
edge of said original whereby said copying paper is
driven by said feed roller following the detection of the
passage of said leading edge of the original past said
point.

2. The feed system of claim 1 wherein said means for
selectively effecting drive of said copying paper com-
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prises a pivot lever having first roller means at one end toward said feed roller, and responsive to the detection
opposed to said feed roller and said second roller
means at the other end opposed to said compensating ] ;
roller, means responsive to the detection of said origi- ~ ©nd roller means toward said compensating roller.
nal past said point for moving said first roller means ;5 * ok ok ox %

of said trailing edge past said point for moving said sec-
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