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PAPER FEEDING MECHANISM

BACKGROUND
Automatic document feeders (ADFs) transport paper, documents or other media between storing
and receiving trays to allow the media to be scanned, copied, etc. The ADF utilizes a

transmission having a series of motors and rollers to transport the media between trays.

BRIEF DESCRIPTION OF THE DRAWINGS

[0001] Fig. 1 is a schematic illustration of an example ADF having a paper feeding
mechanism.

[0002] Fig. 2 is an isometric view of a base of the ADF of Fig. 1.

[0003] Fig. 3A is a front isometric view of the paper feeding mechanism for placement

within the base of Fig. 2.

[0004] Fig. 3B is a rear isometric view of the paper feeding mechanism of Fig. 3A.

[0005] Fig. 3C is an exploded view of the paper feeding mechanism of Fig. 3A.

[0006] Fig. 4A is a sectional view of the ADF of Fig. 1 taken along line 4A-4A.

[0007] Fig. 4B is a sectional view of the ADF of Fig. 1 taken along line 4B-4B.

[0008] Fig. 4C is a sectional view of the ADF of Fig. 1 taken along line 4C-4C.

[0009] Fig. 5 is aright side section view of the ADF of Fig. 1 in a second condition.

[0010] Fig. 6 is a section view of a portion of the ADF of Fig. 1.

[0011] Fig. 7 is a right side section view of the ADF of Fig. 1 in a first condition.
DETAILED DESCRIPTION

[0012] Figs. 1-7 illustrate an example ADF 20 and paper feeding mechanism 120. The

ADF 20 can constitute part of an all-in-one printer, printer, fax machine, photocopier or scanner
having a computer, user interface, and standard copying, scanning, internet, etc. capability. The
ADF 20 includes a lower tray 30, an upper tray 40, and a base 50 that connects the trays to one

another. The upper tray 40 is generally rectangular and defines an area 42 for storing paper,
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documents or other media. The lower tray 30 is generally rectangular and defines an area 34 for
receiving paper, documents or other media from the storing area 42 of the upper tray 40. The
paper feeding mechanism 120 within the ADF 20 transports the paper from the upper tray 40 to
the lower tray 30. A cover 80 pivotably mounted to the upper tray 40 includes a handle 84 for
facilitating pivotal movement.

[0013] Referring to Fig. 2, the base 50 includes a plurality of walls 52a-52d that define
an interior space 54 extending entirely through the base. The base 50 can have more or less than
the four walls 52a-52d illustrated. The walls 52a, 52b are configured to extend into the lower
tray 30 and the upper tray 40 and are secured thereto. The wall 52c¢ is configured to extend into
the upper tray 40. In another example (not shown), the base 50 is integrally formed with the
lower tray 30 and/or the upper tray 40. Each wall 52a, 52b includes a projection 55 having, for
example, a hook shape. Both projections 55 are positioned at the end of the base 50 adjacent the
wall 52c. A bearing element 60, 62 extends through each respective wall 52a, 52b. A threaded
opening 57 also extends through the wall 52b and/or the wall 52a (not shown).

[0014] As shown in Figs. 3A-3B, the paper feeding mechanism 120 includes a housing
140 having a first component 142 and a second component 144 secured together to define an
interior space 150. The first component 142 includes a pair of engagement surfaces 146, 148 on
opposite sides of the housing 140. The second component 144 includes a pair of bearing
elements 147, 149 on opposite ends of the housing 140 and an engagement surface 143. The
paper feeding mechanism 120 is configured to be positioned within the interior space 54 of the
base 50 such that the bearing elements 147, 149 are rotatably or pivotably mounted to the
bearing elements 60, 62 of the base 50.

[0015] A transmission 130 is provided within the interior space 150 of the housing 140
for helping to transport paper from the lower tray 30 to the upper tray 40. The transmission
includes a pair of motor brackets 152, 154 secured to respective DC motors 160, 162.

[0016] Referring further to Figs. 4A-4C, the motors 160, 162 are coupled to a series of
drive rollers 170a-170d, 172a-172d, 174 rotatably mounted on the second component 144 so as

to transmit rotation to the drive rollers. The motors 160, 162 can be directly or indirectly
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coupled to the drive rollers 170a-170d, 172a-172d, 174 in a known manner via idler gears, belts,
pulleys, etc. This coupling can be configured such that either or both motors 160, 162 rotatably
drive any or all of the drive rollers 170a-170d, 172a-172d, 174.

[0017] As shown in Fig. 4A, each drive roller 170a-170c is associated with idler or pinch
rollers 56a-56¢ rotatably mounted on the lower tray 30. The drive roller 170d is associated with
an idler or pinch roller 100a rotatably mounted on the cover 80. The drive rollers 170a-170d and
associated pinch rollers 56a-56¢, 100a are spaced apart a predetermined distance substantially
equal to the width of a sheet of paper to enable these associated roller pairs to grip paper
extending therebetween.

[0018] As shown in Fig. 4B, each drive roller 172a-172c is associated with an idler or
pinch roller 58a-58c¢ rotatably mounted on the lower tray 30. The drive roller 172d is associated
with an idler or pinch roller 100b rotatably mounted on the cover 80. The drive

rollers 172a-172d and associated pinch rollers 58a-58c, 100b are spaced apart a predetermined
distance substantially equal to the width of a sheet of paper to enable these associated roller pairs
to grip paper extending therebetween.

[0019] The motor 162 is further coupled to a drive roller 110 rotatably mounted on the
cover 80 so as to impart rotation to the drive roller 110. The drive roller 110 is associated with a
retarding roller 180 rotatably mounted on the first component 142. The retarding roller 180 is an
idler or pinch roller spaced from the drive roller 110 a predetermined distance substantially equal
to the width of a sheet of print paper to enable the associated roller pair 110, 180 to grip paper
extending therebetween. A pick roller 112 is rotatably mounted on the cover 80 upstream of the
rollers 110, 180 adjacent the paper storage area 42. The pick roller 112 is configured to grasp
one sheet of paper at a time and draw the sheet into the paper feeding mechanism 120.

[0020] Referring to Fig. 4C, the drive roller 174 is associated with an idler or pinch
roller 100c rotatably mounted on the cover 80. The drive roller 174 and associated idler

roller 100c are spaced apart a predetermined distance substantially equal to the width of a sheet

of paper to enable the roller pair 100c, 174 to grip paper extending therebetween.
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[0021] The rotational axes of the drive rollers 170a, 172a are coaxial with one another,
the rotational axes of the drive rollers 170b, 172b are coaxial with one another, the rotational
axes of the drive rollers 170c, 172c¢ are coaxial with one another, and the rotational axes of the
drive rollers 170d, 172d, 174 are concentric with one another. Similarly, the rotational axes of
the idler rollers 56a, 58a are coaxial with one another, the rotational axes of the idler rollers 56b,
58b are coaxial with one another, the rotational axes of the idler rollers 56¢, 58c are coaxial with
one another, and the rotational axes of the idler rollers 100a-100c are concentric with one
another.

[0022] Consequently, the aforementioned spacing between the drive rollers 170a-170d,
172a-172d, 174 and associated idler rollers 56a-56c¢, 58a-58c, 100a-100c allows paper to be
gripped and transported entirely through the paper feeding mechanism 120 in the generally
counterclockwise path A shown in Figs. 4A-4C. The path A is confined to a corridor defined
between the exterior of the housing 140 and the base 50. The path A substantially encircles the
transmission 130, which advantageously results in a more compact paper feeding

mechanism 120, e.g., minimizing depth in the front-to-rear direction, compared to devices that
position the transmission outside the paper transport path.

[0023] The paper passes over a device 184 while being transported along the path A. As
shown in Figs. 4A-4C, the device 184 is positioned in an exterior passage 185 formed in the
second component 144 such that the path A extends outward of or below the device. The
device 184 extends generally perpendicular to the trays 30, 40 and across the entire width of the
path A. The device 184 constitutes a scanner for capturing the image of one side of the paper as
it passes underneath the device 184. The device 184 also applies an outward or downward
biasing force to the paper to ensure that the paper properly passes over another scanner 187 in
the all-in-one printer, scanner, etc. (see Figs. 4A and 4C) in a known manner. The scanner 187
captures the image of the other side of the paper as it passes over the scanner 187. The scanned
paper can either be copied to memory and/or physically copied. In any case, the paper
subsequently exits the paper feeding mechanism 120 through the associated pairs of

rollers 58a-58c¢ and 172a-172c.
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[0024] Under normal operating conditions, the cover 80 abuts the engagement

surfaces 146, 148 on the housing 140 to keep the paper feeding mechanism 120 (and therefore
the transmission 130) in a gripping position in which paper can be gripped and transported along
the path A. In the gripping position, the paper feeding mechanism 120 is prevented from moving
about the bearing elements 60, 147 and 62, 149.

[0025] During operation, one or more pieces of paper are stacked in the storage area 42
of the upper tray 30 (not shown). When the ADF 20 job is initiated by the user, the motors 160,
162 are actuated to draw a single piece of paper from the storage area 42 into the paper feeding
mechanism 120. Actuating the motors 160, 162 causes the pick roller 112 to pull a single piece
of paper inward until it is positioned between and grasped by the associated roller pair 110, 180
(see Fig. 4B). The paper is subsequently transferred to successive pairs of associated rollers
along the path A, scanned by the device 184, and ultimately expelled from the paper feeding
mechanism 120 and deposited in the paper receiving area 34 of the lower tray 30.

[0026] In some instances, the paper can become jammed, misaligned, ripped, etc. as it is
transported through the feed roller assembly 120. Referring to Figs. 4B and 5, when a paper jam
occurs along the path A, the user pulls the handle 84 to pivot the cover 80 upwards and away
from the upper tray 40 in the manner indicated at R1. Pulling the handle 84 initially causes
hook-shaped latches 85 on the cover 80 to disengage from the projections 55 on the base 50,
thereby allowing the cover to pivot in the manner R1. When this occurs, the idler

rollers 100a-100c and drive roller 110 are moved out of the gripping position from the associated
rollers 170d, 172d, 174, 180 on the paper feeding mechanism 120.

[0027] Pivoting the handle 84 in the manner R1 allows the cover 80 to move out of
abutment with the surfaces 146, 148. This in turn allows the paper feeding mechanism 120 to
pivot about the bearing elements 60, 147 and 62, 149 within the interior space 54 of the base 50
in the manner indicated at R2 in Fig. 6. The base 50 is configured to allow the paper feeding
mechanism 120 to pivot in the manner R2 relative to not only the base but also relative to both
trays 30, 40. The degree to which pivoting is permitted can vary but in one example, the paper

feeding mechanism 120 can pivot in the manner R2 about 4-6° until the engagement surface 143
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on the second component 144 abuts a screw (not shown) threaded into and through the

opening 57 in the base 50 (see also Figs. 2 and 3A).

[0028] Compression springs 200 extend between projections 38 on the lower tray 38 and
projections 190 on the second component 144 and bias the paper feeding mechanism 120 to
pivot in the manner R2 upwards towards the pivoted cover 80 into a release position. In another
example (not shown), the compression springs are omitted and pivoting of the paper feeding
mechanism 120 in the manner R2 is accomplished manually.

[0029] In any case, pivoting the feed roller assembly 120 in the manner R2 causes the
drive rollers 170a-170c to move out of the gripping position with the associated idler

rollers 52a-52¢. The drive rollers 172a-172c¢ are simultaneously moved out of the gripping
position with the associated idler rollers 58a-58c. This releases the jammed paper from any grip
between the associated pairs of rollers 170a-170c, 52a-52¢ and 172a-172c, 58a-58c.

[0030] Once the paper feeding mechanism 120 is moved to the release position, the user
is not only capable of readily accessing the paper jam but also removing the paper from the feed
roller assembly since all grip pressure between the paper and the rollers is removed. After the
paper jam is remedied the user pivots the paper feeding mechanism 120 downward against the
bias of the compression springs 200 (when present) toward the lower tray 30 (in the direction
opposite the direction R2). The cover 80 is then pivoted downwards towards the paper feeding
mechanism 120 (in the direction opposite the direction R1) until the latches 85 overlap and lock
with the projections 55 on the base 50. Alternatively, the user can simply pivot the cover 80
downwards into engagement with the released paper feeding mechanism 120 and thereby use the
cover to pivot the paper feeding mechanism downward until the latches 85 snap or latch onto the
projections 55. In either case, the paper feeding mechanism 120 is returned to the gripping
position and held in the gripping position by the connections between the latches 85 and
projections 55.

[0031] Although the paper feeder mechanism 120 is shown as being pivotably connected
to the base 50 via the bearing elements 60, 147 and 62, 149, the paper feeder mechanism could

also be longitudinally movable relative to the base. For example, the housing 140 could be
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connected to the base 50 via cooperating pin and elongated slot or a rack and pinion connection.
Consequently, pivoting the cover 80 in the manner R1 would allow the paper feeder

mechanism 120 to move longitudinally relative to the base instead of in a pivoting manner. This
relative longitudinal movement would also be relative to both trays 30, 40 due to the fixed
connection between the trays and the base.

[0032] The configuration of the paper feeding mechanism 120 is advantageous in that it
allows jammed paper to be removed with minimal resistance and without having the user interact
with secondary mechanisms. The paper feeding mechanism 120 also does not require articulated
enclosure parts to provide relative movement between the housing 140 and base 50, which can

be perceived as inexpensive and/or not robust.
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CLAIMS
What is claimed is:
1. A paper feeding mechanism for an automatic document feeder having an upper

tray for storing paper, a lower tray for receiving paper, a base connecting the upper tray to the
lower tray, and a cover pivotally connected to the upper tray, the mechanism comprising:

a housing provided within the base and being movable relative to the base; and

a transmission having a gripping position for transporting paper along a path from the
upper tray to the lower tray and a release position allowing a paper jam along the path to be
remedied;

the cover being pivotable between a first condition that prevents relative movement
between the housing and the base to maintain the transmission in the gripping position to a
second condition that allows the housing to move relative to the upper tray and the lower tray to

place the transmission in the release position.

2. The mechanism recited in claim 1, further comprising at least one spring for

biasing the housing away from the lower tray to place the transmission in the release position.

3. The mechanism recited in claim 1, wherein the housing is pivotably connected to
the base such that movement of the cover to the second condition allows the housing to pivot

relative to the upper tray and the lower tray and place the transmission in the release position.

4. The mechanism recited in claim 3, further comprising at least one spring for

biasing the housing away from the lower tray to place the transmission in the release position.

5. The mechanism recited in claim 1, wherein the transmission includes a plurality
of drive rollers rotatably mounted on the housing and driven by at least one motor connected to
the housing, the drive rollers cooperating with idler rollers on the lower tray and the cover to

transport paper along a path from the upper tray to the lower tray when the transmission is in the
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gripping position, the drive rollers being moved away from the idler rollers to allow a paper jam

along the path to be remedied when the transmission is in the release position.

6. The mechanism recited in claim 1, wherein the paper transport path extends

around the transmission.

7. An automatic document feeder comprising:
an upper tray for storing paper;
a lower tray for receiving paper;
a cover pivotally connected to the upper tray;
a base connecting the upper tray to the lower tray and defining an interior space; and
a paper feeding mechanism comprising:
a housing provided in the interior space and being movable relative to the base;
and
a transmission having a gripping position for transporting paper along a path from
the upper tray to the lower tray and a release position allowing a paper jam along the path to be
remedied;
the cover being pivotable between a first condition that prevents relative movement
between the housing and the base to maintain the transmission in the gripping position to a
second condition that allows the housing to move relative to the upper tray and the lower tray to

place the transmission in the release position.

8. The automatic document feeder recited in claim 7, further comprising at least one
spring for biasing the paper feeding mechanism away from the lower tray to place the

transmission in the release position.

9. The automatic document feeder recited in claim 7, wherein the transmission

includes a plurality of drive rollers rotatably mounted on the housing and driven by at least one
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motor connected to the housing, the drive rollers cooperating with idler rollers on the lower tray
and the cover to transport paper along a path from the upper tray to the lower tray when the
transmission is in the gripping position, the drive rollers being moved away from the idler rollers
to allow a paper jam along the path to be remedied when the transmission is in the release

position.

10. The automatic document feeder recited in claim 9, wherein the at least one motor

comprises first and second motors.

11. The automatic document feeder recited in claim 7, wherein the housing is
pivotably connected to the base such that movement of the cover to the second condition allows
the housing to pivot relative to the upper tray and the lower tray and place the transmission in the

release position.

12. The automatic document feeder recited in claim 10, further comprising at least
one spring for biasing the paper feeding mechanism away from the lower tray to place the

transmission in the release position.

13. The automatic document feeder recited in claim 7, wherein the paper transport

path extends around the transmission.

14. The automatic document feeder recited in claim 7, wherein the cover forms a

latching connection with the base to maintain the transmission in the gripping position.

15. An all-in-one printer comprising:

a main body including a user interface;

an automatic document feeder pivotally connected to the main body, comprising:
an upper tray for storing paper;

a lower tray for receiving paper;
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a cover pivotally connected to the upper tray;
a base connecting the upper tray to the lower tray and defining an interior space;
and
a paper feeding mechanism comprising:
a housing provided in the interior space and being movable relative to the base;
and
a transmission having a gripping position for transporting paper along a path from
the upper tray to the lower tray and a release position for allowing a paper jam along the path to
be remedied;
the cover being pivotable between a first condition that prevents relative movement
between the housing and the base to maintain the transmission in the gripping position to a
second condition that allows the housing to move relative to the upper tray and the lower tray to

place the transmission in the release position.
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FIG. 3B




WO 2018/048441 PCT/US2016/051304
5/11

—p D

P L —

N i-‘é'{“\‘\‘;@

N AL
X |

130
» 170d )

200" =



PCT/US2016/051304

Vv ‘DId

6/11

WO 2018/048441

% %
[efel]
999 S_Q 144! 296
H—904/
v
- = 09/
2!
[ -]
D04
= S \ : .
\ 1 7 T |
Nw ,@\N L) 01 074 024 ¥S 2¥) P00 08



PCT/US2016/051304

WO 2018/048441

7/11

dv ‘DId

0S4 FSI ow_ﬁ 4

Te——

1

7
\

r8l \._E

| —

OlE

(44

/]

91 2L 0BLOM

/

07!

rs

S8}
64t

9004 Pl

08

¢l



PCT/US2016/051304

WO 2018/048441

8/11

Y DIA
ﬁE m_mN
% 985 924 9244985
Y L
— i i = I I 1ﬂm. S
nn.._rH\“_lml_ < Qm (®)
= e R’ E
® / C
-] (0]
— A ! m_ SO
» b 9p1 D34 KSI ¥ 021 Oby 2h4P00F 08
1] 4
QN\‘

—09/

vil




PCT/US2016/051304

WO 2018/048441

9/11

¢ 'DIA

0§
« E ccﬁw vT om <8
T T T T T T~ T I e vri
Y Y =
©
- T\ _
\‘ \
or ) w_v m_m wr

g8

X

8

6v129

&

08



WO 2018/048441 PCT/US2016/051304
10/11

FIT
!
30

0
4(\2 Y o
e i B B B

34

FIG. 6

|
e

120
L]

\
200

143

142

85

lfOQ

84

80
R2



WO 2018/048441 PCT/US2016/051304
11/11

54
190

-
N —
\ <
S
N
S (s o]
N o
S
Lo
v~ =
< N
w T
N
l\
<
N w (D
= .
=
<o =]
S
o~
o ~
Ay
o2
<
LT S
= N
N
<
V
N
. <O
oD
-
>
V N
V
A o




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 2016/051304

A CLASSIFICATION OF SUBJECT MATTER

B41] 13/00 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B41J 13/00-13/32

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch (RUPTO internal), USPTO, PAJ, Esp@cenet, DWPI, EAPATIS, PATENTSCOPE, Information Retrieval System of
FIPS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 7530563 B2 (TECO IMAGE SYSTEMS CO., LTD) 12.09.2009, fig.2a, 2e, 1, 3-7,9-11, 13-15
[0011], [0013], [0019], [0033], [0039], claims 1, 6, abstract

Y 2,8,12
Y JP 3160365 U (FOXLINK IMAGE TECHNOLOGY CO LTD) 24.06.2010, abstract 2,8,12
A US 5000594 A1 (HEWLETT PACKARD COMPANY) 19.03.1991 1-15

D Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier document but published on or after the international filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other

special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means
“P”  document published prior to the international filing date but later than

the priority date claimed

date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

15 May 2017 (15.05.2017)

Date of mailing of the international search report

25 May 2017 (25.05.2017)

Name and mailing address of the [SA/RU:

Federal Institute of Industrial Property,
Berezhkovskaya nab., 30-1, Moscow, G-59,

GSP-3, Russia, 125993

Facsimile No: (8-495) 531-63-18, (8-499) 243-33-37

Authorized officer
V. Selivanov

Telephone No. (499) 240-25-91

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report

