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(57) A printer with a lifting device for a paper feeder
comprises a frame (1), a paper feeding unit group (2) and
a motor (4) both are arranged in the frame. A paper inlet
(8) is arranged on one side of the frame. The paper feed-
ing unit group and a cutter (6) are arranged on the two
sides of the paper inlet. A printing module (7) is arranged
downstream of the cutter. The paper feeding unit group
includes a plurality of paper feeding units (21) arranged
in layers. One of the paper feeding units is aligned with
the paper inlet via driving the paper feeding unit group
by the motor. By the movement of the paper feeding units,
paper feeding paths of all the paper feeding units of the
printer can be exactly the same. Thereby, each paper
feeding unit does not impact each other, and it is con-
venient for maintenance.
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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestothe field of print-
ing and drawing and particularly to a printer that is capa-
ble of printing and outputting drawings with different siz-
es.

BACKGROUND

[0002] Among the existent printers used for engineer-
ing drawings, there already have designs for multiple pa-
per feeding units that place a plurality of paper rolls with
different widths in a printing machine so as to enable one
printer to print and output drawings with several different
sizes. In this type of printer, paper rolls with different
widths are fixed respectively on a plurality of paper feed-
ing units and each of the paper rolls has a fixed position.
A plurality of paper rolls such arranged share one paper
inlet, which results in different lengths of paper feeding
paths for each of the paper rolls and thus causes a rather
complicated structure of junction of the paper feeding
paths. In designing of the paper feeding paths, a designer
not only needs to consider reasonable use of the entire
internal space of the printer but also needs to try the best
to shorten the distance between each of the paper rolls
and the paper inlet. However, regardless of how the pa-
per feeding paths are arranged, there always has such
a problem that the more distant from the paper roll to the
paper inlet, the more complicated the paper feeding path
will be. This complicated paper feeding path will cause
deviation of paper and paper jam and it will also impact
normal paper feeding of other paper rolls.

SUMMARY OF THE INVENTION

[0003] In view of the above technical problems in the
prior art, one aspect of the present invention provides a
printer with a lifting device for a paper feeder comprising
a frame, a paper feeding unit group and a motor both
arranged in the frame. At one side of the frame is ar-
ranged with a paper inlet. The paper feeding unit group
and a cutter are arranged at opposite sides of the paper
inlet, respectively. A printing module is arranged down-
stream of the cutter. The paper feeding unit group in-
cludes a plurality of paper feeding units arranged in dif-
ferent levels. One of the paper feeding units is aligned
with the paper inlet via driving of the paper feeding unit
group by the motor.

[0004] This type of lifting device for a paper feeder is
of simple structure and easy to manufacture. It enables
a plurality of paper feeding units to move correspondingly
to a target position in the frame of the printer according
to the demand to paper, which unifies the paper feeding
path for each paper feeding unit and thus dramatically
reduces the complexity of the paper transmission path
for multiple paper feeding units. It effectively solves the
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above problems of existent printers with multiple paper
feeding units and its stability and accuracy of paper trans-
mission are both superior to the existent printers with
multiple paper feeding units.

[0005] Insome embodiments of the present invention,
the printer with a lifting device for a paper feeder further
comprises a mobile device arranged in the frame. The
paper feeding unit group can be driven by the motor to
move along the mobile device.

[0006] Insome embodiments of the present invention,
the mobile device further comprises a guide rail and a
slider. The guide railis vertically arranged at two opposite
sides of the frame. The two sides of the paper feeding
unit group are fixed with the slider. When driven by the
motor, the paper feeding unit group moves along the
guide rail via the slider.

[0007] Insome embodiments of the present invention,
the printer with a lifting device for a paper feeder further
comprises a transmission device. The transmission) de-
vice comprises a belt and a screw stem. The belt can be
driven by the motor to rotate. The screw stem is connect-
ed to the paper feeding unit. The screw stem converts
the rotational motion of the belt into linear motion which
drives the paper feeding unit group to move along the
guide rail.

[0008] Insome embodiments of the present invention,
the paper feeding unit comprises a paper roll mounting
device, a support roller and a paper feeding roller. The
support roller is disposed above the paper roll mounting
device. The paper feeding roller and the support roller
are arranged horizontally on one side nearthe paperinlet.
There are two of the paper feeding rollers which are ar-
ranged opposite to each other in order to enable the pa-
per to pass between the two paper feeding rollers.
[0009] Insome embodiments of the present invention,
the paper roll mounting devices of the paper feeding units
are of different widths.

[0010] Insome embodiments of the present invention,
each of the different levels has a plurality of the paper
feeding units.

[0011] In some embodiments of the present invention,
the paper inlet, cutter, and printing module have a width
larger than a sum of the length of paper roll mounting
device of a plurality of the paper feeding units at each
level.

[0012] The above embodiments of the present inven-
tion may also have several possible combination forms.
The printer with a lifting device for a paper feeder provid-
ed thereby is of simple mechanical structure. Through
the movement of paper feeding units, it makes transmis-
sion paths of all the paper feeding units totally the same.
This kind of arrangement makes each paper feeding unit
not be affected by others and thus it is easy to maintain
and repair. It can avoid the problems of the existent print-
er with multiple paper feeding units, such as easy devi-
ation and jam of paper, and not easy to take out paper
after jam, etc.. This improves greatly the working efficien-
cy of printing and outputting drawings.
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DESCRIPTION OF FIGURES
[0013]

Figure 1 is a sectional side view of a printer with a
lifting device for a paper feeder according to one em-
bodiment of the present invention.

Figure 2 is a front view showing a paper feeding unit
and a mobile device according to one embodiment
of the present invention.

Figure 3 is a top view of a guide rail and a slider
according to one embodiment of the present inven-
tion, in which collaboration between the guide rail
and the slider after they are installed together is
shown.

DETAILED DESCRIPTION OF EMBODIMENTS

[0014] As shown in Figure 1, in an embodiment of the
presentinvention, a printer with a lifting device for a paper
feeder comprises: a frame 1, a paper feeding unit group
2, a mobile guide device 3, a motor 4, a transmission
device 5, a cutter 6 and a printing module 7. The paper
feeding unit group 2, the mobile guide device 3, the motor
4 and the transmission device 5 are arranged in the frame
1. The transmission device 5 transmits power from the
motor 4 to the paper feeding unit group 2 so as to make
the paper feeding unit group 2 movable along the mobile
guide device 3. On one side of the frame, a paper inlet
8 is provided with the paper feeding unit group 2 and the
cutter 6 being arranged on opposite side of the paper
inlet 8, respectively. The printing module 7 is arranged
downstream of the cutter 6. The paper feeding unit group
2 comprises a plurality of paper feeding units 21 arranged
in different levels. One of the paper feeding units 21 can
be aligned with the paper inlet 8 through driving of the
motor 4 to the paper feeding unit group 2. The printing
module 7 is the same as conventional printing module in
the existent printers and hence details thereof will be
omitted in the context.

[0015] The transmission device 5 comprises a belt 51
and a screw stem 52. The belt 51 transmits motive force
of the motor 4 to the screw stem 52. The screw stem 52
is designed for converting rotary motion into linear mo-
tion. The screw stem 52 is in a threaded-fit with the paper
feeding unit group 2 for pushing the paper feeding unit
group 2 upwards or downwards. Alternatively, other ways
may also be used to convert rotary motion into linear
motion.

[0016] As shown in Figure 3, the mobile guide device
3 comprises a guide rail 31 and a slider 32. The paper
feeding unit group 2 is fixedly connected with the slider
32. Through the slider 32, the paper feeding unit group
2 can move along the guide rail 31.

[0017] One exemplary collaboration way between the
guide rail 31 and the slider 32 is illustrated with reference
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to Figure 3. As shown, the slider 32 has a recess part
321. At the opening of the recess part 321, protrusions
322 are formed by inward extension of the inner wall of
the slider 32 which makes the opening of the recess part
321 has a width less than the width of the remaining por-
tion of the recess part 321. A part of the guide rail 31 is
inserted into the recess part 321 of the slider 32. The part
of the guide rail 31 inserted into the recess part 321 has
a shape matched with the inner cavity of the recess part
321. The guide rail 31 is also provided with a positioning
groove 311 to collaborate with the protrusions 322 of the
slider 32. This arrangement enables the slider 32 to only
move along the guide rail 31 up and down without swing
or shake.

[0018] There are two guide rails 31 in the present em-
bodiment. The two guide rails 31 are respectively mount-
ed vertically on the frame 1 at each side of the paper inlet
8. Such arrangement further limits the paper feeding unit
group 2 to only make vertical movement up and down
without movement to left and right or back and forth so
that the paper feeding unit group 1 can be positioned
more accurately.

[0019] Asshown by Figures 1 and 2, the paper feeding
unit group 2 comprises a plurality of paper feeding units
21. These paper feeding units 21 are arranged from up
to down in several levels. In each of the levels, two or
more paper feeding units 21 arranged horizontally can
be provided. For example, the paper feeding units 21
may be arranged in three levels in which: the first level
has one paper feeding unit 21 with a width that is two-
thirds of the width of the paper inlet 8; the second level
has two paper feeding units 21 with their sum of width
being smaller than the width of the paper inlet 8; and the
third level has one paper feeding unit 21 with a width that
is slightly smaller than the width of the paperinlet 8. Thus,
the total number of the paper feeding units 21 is four in
this example. Further in this case, because the sum of
width of the two paper feeding units 21 at the second
level is still smaller than the width of the paper inlet 8 and
thus of the cutter 6 and printing module 7, these two paper
feeding units 21 can transport paper from their respective
position towards the paper inlet 8.

[0020] Each paperfeeding unit 21 includes a paper roll
mounting device 211, a support roller 212 and two paper
feeding rollers 213. The support roller 212 is arranged
above the paper roll mounting device 211, functioning as
a support point as well as a transition member for chang-
ing the paper's movement direction to horizontal direc-
tion. The two paper feeding rollers 213 and the support
roller 212 are arranged horizontally on one side near the
paper inlet 8. The two paper feeding rollers 213 are ar-
ranged opposite to each other which enables the paper
to pass between the two rollers 213. Because such ar-
rangement of the paper rollmounting device 211, support
roller 212 and two paper feeding rollers 213 as well as
the collaboration relationship therebetween are the same
as a conventional paper feeding unit, detailed description
are omitted.



5 EP 3 023 254 A1 6

[0021] The paper roll mounting device 211 can be of
different sizes for supporting paper rolls with different
widths. When in use, paper rolls are firstly mounted on
the paper roll mounting device 211. Then, head of the
paper roll is pulled out to lap over the support roller 212
and pass between the two feeding rollers 213. With ro-
tation of the support roller 212 and two feeding rollers
213, the paperroll will be continuously pulled out smooth-
ly and be delivered to the paper inlet 8.

[0022] It should be noted that, for each of the paper
feeding unit 21, angles and distances among the paper
rollmounting device 211, supportroller 212 and two feed-
ingrollers 213 are the same. In other words, the positional
relationships of these three parts are the same. The print-
ing module 8 is arranged axially along the paper feeding
unit 21. Width of the printing module 8 is larger than sum
of width of the paper roll mounting devices 211 of the
paper feeding unit 21 at any of the levels.

[0023] In operation, descending or ascending of the
paper feeding unit group 2 will trigger a "0" point of a
positioning grating sensor. Parameters of the distance
between each of the paper roll mounting devices 211 and
the "0" point are pre-stored in a controller (not shown).
This controller may adopt conventional control devices
such as a PLC controller, etc. When a paper roll with a
width corresponding to the size of an image to be printed
is selected, the motor 4, according to a paper style signal
given by the controller, drives the paper feeding unit
group 2 to move on the guide rail 31 through the screw
stem 52. When the paper feeding unit group 2, according
to the paper style signal, automatically makes selection
to cause the paper feeding unit 21 that fixes a paper roll
with corresponding width align with the paper inlet 8, the
motor stops rotation. At this time, the screw stem 52 con-
tinuously maintains the paper feeding unit group to keep
it stopped at the position. Then, under a starting signal
from the controller, the supporting rollers 212 and the
feeding roller 213 begin to rotate for pulling out continu-
ously the paper roll mounted on the paper feeding unit
21 that is aligned with the paper inlet 8 and to make the
paper enter into the paper inlet 8 smoothly. The paper
entering into the paper inlet 8 continues to move toward
the printing module 7. The printing module 7 starts print-
ing the image on the paper. When printing of the image
is completed, the cutter 7 receives a paper length signal
issued by the system of the printer and cuts the paper to
a desired length.

[0024] Figure 1 shows a situation in which the paper
feeding unit 21 at the lowermost level is aligned with the
paper inlet 8. if it needs to use the paper of other paper
feeding unit above it, then the screw stem 52 is driven
according to the afore-mentioned way to drive the whole
paper feeding unit group 2 to move downwards until the
paper feeding unit with desired paper is aligned with the
paper inlet 8.

[0025] In the printer provided in the present invention,
widths of paper rolls of different paper feeding units are
different (the paper roll mounting devices are of different
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widths). When the paper roll of one of the paper feeding
units 21 is selected for printing, it will be moved to a po-
sition aligned with the paper inlet 8. Each paper roll will
then arrive at the paper inlet 8 smoothly through the sup-
port roller 212 and the feeding roller 213. Therefore, the
paper feeding path for all the paper rolls is totally the
same, which avoids the defect of complicated paper feed-
ing path caused by the necessity to install a plurality of
support rollers 212 for the paper feeding unit 21 far away
from the paper inlet 8 due to the different positions of the
paper feeding units. In addition, by such structural fea-
ture, there is nojunction between the paper feeding paths
of the different paper rolls so that they will not affect each
other when the paper is fed. Even there occurs the prob-
lem of paper jam in one paper feeding unit 21, the main-
tenance personnel may quickly find out the problem and
remove the fault.

[0026] The person skilled in the art would understand,
if the direction of the transmitting motive force of the trans-
mission device 5 is changed and the guide rail 31 is ar-
ranged horizontally, this will make the paper feeding unit
group 2 move horizontally along the guide rail 31. This
alternative embodiment can also achieving selection
among a plurality of paper rolls with different widths
through the control system and then moving the selected
one to the paper inlet 8 followed by printing and cutting.
Further, a horizontal movement and a vertical movement
of the paper feeding unit group 2 can be combined so as
to select, among more paper rolls, a paper roll with de-
sired width corresponding to the printing requirement.
[0027] The above makes detailed description of vari-
ous embodiments of the present invention. The person
skilled in the art may understand that various modifica-
tions, changes and variations may be made to the em-
bodiment under the circumstance that it does not devi-
ates from the scope of the present invention (as defined
by the attached Claims). The interpretation of the claims
should be interpreted as awhole and be the widest scope
consistent with the Description, not limited to the exem-
plary embodiments or embodiments described in detail
in the Description.

Claims

1. A printer with a lifting device for a paper feeder com-
prising a frame, a paper feeding unit group and a
motor both arranged in the frame, wherein a paper
inlet is arranged at one side of the frame with the
paper feeding unit group and a cutter being arranged
at opposite sides of the paper inlet respectively,
wherein a printing module is arranged downstream
of the cutter, wherein the paper feeding unit group
comprises a plurality of paper feeding units arranged
in differentlevels; and wherein the paper feeding unit
group can make one of the paper feeding units
aligned with the paper inlet by driven of the motor.
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The printer with a lifting device for a paper feeder
according to claim 1, wherein it further comprises a
mobile guide device arranged in the frame and
wherein the paper feeding unit group can be driven
by the motor to move along the mobile guide device.

The printer with a lifting device for a paper feeder
according to claim 2, wherein the mobile guide de-
vice comprises a guide rail and a slider, wherein the
guide rail is vertically arranged at two opposite sides
ofthe frame, wherein the two sides of the paper feed-
ing unit group is fixed with the slider; and wherein
the paper feeding unit group, driven by the motor,
moves along the guide rail via the slider without
swing.

The printer with a lifting device for a paper feeder
according to claim 3, wherein the slider has a recess
partand atan opening of the recess part, protrusions
are formed by inward extension of the inner wall of
the slider which makes the opening of the recess
part has a width less than the width of the remaining
portion of the recess part, wherein a portion of the
guide rail is matched with shape of a cavity of the
recess part; and wherein the guide rail also has a
positioning groove to be adapted to the protrusions
of the slider, which makes the slider only move along
the guide rail without swing.

The printer with a lifting device for a paper feeder
according to claim 3, wherein it further comprises a
transmission device, wherein the transmission de-
vice comprises a belt and a screw stem that can be
rotated by driven of the belt; wherein the beltis driven
by the motor; and wherein the paper feeding unit is
driven through the screw stem to move along the
guide rail.

The printer with a lifting device for a paper feeder
according to claim 5, wherein the paper feeding unit
comprises a paper roll mounting device, a support
roller and a paper feeding roller, wherein the support
roller is disposed above the paper roll mounting de-
vice; and wherein the paper feeding roller and the
support roller are horizontally arranged on one side
near the paperinlet and the paper can pass between
the two feeding rollers.

The printer with a lifting device for a paper feeder
according to claim 6, wherein the paper roll mounting
devices of the paper feeding units are of different
widths.

The printer with a lifting device for a paper feeder
according to claim 7, wherein a plurality of the paper

feeding units are arranged in a same level.

The printer with a lifting device for a paper feeder
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10.

1.

12.

according to claim 8, wherein width of the paper inlet,
cutter and printing module are larger than a sum of
length of the paper roll mounting devices of a plurality
of the paper feeding units in each level.

The printer with a lifting device for a paper feeder
according to claim 8, wherein angles and distances
among the paper roll mounting device, the support
roller and the paper feedingroller of each of the paper
feeding units are the same.

A paper roll lifting system for digital printing, wherein
it comprises a plurality of paper rolls of different
widths beinginstalledin different paper feeding units;
a motor driving a lifting device for paper roll so that
selected paper roll enters into operative position of
paper feeding; and a motor for paper feeding which
drives a pickup roller to input paper to a paper inlet
of printing.

Apaper roll lifting system for digital printing according
to claim 11, wherein the plurality of paper feeding
units are arranged in parallel; wherein a computer
controls to send paper roll with different widths to the
paper inlet of printing according to demands of print-
ing; and wherein there are several paper rolls and
the specific amount is to be determined based on
design of machine; wherein the amount of paper inlet
for printing is one.
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