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(57) Abréegée/Abstract:

A ring binder has housing Including a central portion and lateral sides. Hinge plates are held between the lateral sides of the
housing. Each of multiple rings includes at least one ring member mounted for movement with the hinge plates between closed
and open positions. The mechanism has an actuator mounted for pivotal movement relative to the housing and engageable with
the hinge plates for opening rings. In one embodiment, the housing defines a stop engaged by the actuator upon arrival of the
actuator at a terminal position when the actuator has opened the rings. The engagement between the surface of the actuator and
the stop limits pivoting movement of the actuator relative to the housing Iin the opening direction beyond the terminal position. In
another embodiment, the actuator is constructed for quicker response of the binder to movement of the actuator to open the rings.
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ABSTRACT

A ring binder has housing including a central

portion and lateral sides. Hinge plates are held between the

lateral sides of the housing. Each of multiple rings includes
at least one ring member mounted for movement with the hinge
plates between closed and open positions. The mechanism has an

actuator mounted for pivotal movement relative to the housing

and engageable with the hinge plates for opening rings. In one

embodiment, the housing defines a stop engaged by the actuator

upon arrival of the actuator at a terminal position when the

actuator has opened the rings. The engagement between the

surface of the actuator and the stop limits pivoting movement

of the actuator relative to the housing in the opening

direction beyond the terminal position. In another embodiment,
the actuator 1s constructed for quicker response of the binder

to movement of the actuator to open the rings.
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RING BINDER MECHANISM

FIELD OF INVENTION
[0001] This invention relates to a ring binder mechanism
for retaining loose-leaf pages, and more particularly to

apparatus and methods for moving ring members of the binder

mechanism between their open and closed position.

BACKGROUND

[0002] A ring binder mechanism retains loose-leaf pages,
such as hole-punched pages, in a file or notebook. It has ring
members for retaining the pages. The ring members may be
selectively opened to add or remove pages or closed to retain
pages while allowing the pages to be moved along the ring
members. The ring members mount on two adjacent hinge plates
that join together about a pivot axis. A housing loosely
supports the hinge plates within the housing and holds the
hinge plates together so they may pivot relative to the
housing. The housing generally has a central portion and
lateral sides extending downwardly from the central portion
along both sides. The hinge plates are disposed between the
lateral sides of the housing, which retain the hinge plates 1n
the housing.

[0003] When the rings are closed, 1t 1s desirable to
bias the ring members to remain in their closed position. Even

slight movement of the ring members toward their open position

threatens unintentional release of loose-leaf pages. Slight
movement of the ring members tcward their open position also
presents a risk that the pages will get caught on the tips of
the ring members and rip as the pages are moved along the
rings from one ring member to the other. Thus, the ring
members are typically biased toward their closed position by a
spring or other mechanism that applies a clamping force that

holds the ring members together when they are 1n their closed



CA 02638461 2008-08-05

position. An operator may typically overcome this force by
manually pulling the ring members apart or pushing them
together. levers may also be provided on one or both ends of
the housing for moving the ring members between the open and

closed position.

SUMMARY

[0004] In one aspect of the invention a ring binder
mechanism for holding loose-leaf pages generally comprises an
elongate housing including a body having a central portion and
lateral sides extending downwardly along either side of the
central portion. A ring support includes a pair of hinge
plates 1n generally side-by-side relation and hingedly
connected to one another for pivoting movement relative to
each other. The hinge plates are held between the lateral
sides of the housing. The mechanism also has a plurality of
rings for holding the loose-leaf pages. Each ring includes a
first ring member and a second ring member. The first ring
member 15 mounted on the ring support for movement with the
ring support relative to the housing between a closed position
and an open position. In the closed position the first and
second ring members form a substantially continuous, closed
loop for allowing loose-leaf pages retained by the rings to be
moved along the rings from one ring member to the other. In
the open position the first and second ring members form a
discontinuous, open loop for adding or removing loose-leaf
pages from the rings. The mechanism has an actuator mounted
for pivotal movement relative to the housing. The actuator 1is
engageapble with the hinge plates for moving the rings from
their closed position to their open position during pivotal
movement of the actuator relative to the housing about a pivot
axls 1n a first direction. The housing is configured to define
a stop. The actuator has a surface that engages the stop after

the actuator has pivoted relative to the housing in the first
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direction to a terminal position. The engagement between the
surface of the actuator and the stop limits pivoting movement

of the actuator relative to the housing in the first direction

beyond the terminal position.

[0005] In another aspect of the invention 1s a ring
binder mechanism for holding loose—-leaf pages generally
comprises an elongate housing having a central portion and

lateral sides extending downwardly along either side of the

central portion. A ring support includes a pair of hinge plates
in generally side-by-side relation and hingedly connected to
one another for pivoting movement relative to each other. The
hinge plates are held between the lateral sides of the

F

housing. The mechanism also has a plurality of rings for

holding the loose-leaf pages. Each ring 1ncludes a first ring

member and a second ring member. The first ring member 1is
mounted on the ring support for movement with the ring support
relative to the housing between a closed position and an open
position. In the closed position, the first and second ring
members form a substantially continuous, closed loop for
allowing loose-leaf pages retained by the rings to be moved
along the rings from one ring member to the other. In the open
position, the first and second ring members form a

discontinuous, open loop for adding or removing loose-leaf

pages from the rings. The mechanism has an actuator mounted
for pivotal movement relative to the housing about a pivot
axlis. The actuator has a pair of arms engageable with the
hinge plates. The arms include a lower arm having a first
contact surface engageable with the hinge plates during
pivoting movement of the actuator in a first direction to move
the rings from the closed position to the open position and an
upper arm having a second contact surface engageable with the
hinge plates during pivoting movement of the actuator in a
second direction opposite said first direction to move the

rings from the open position to the closed position. The first
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contact surface 1s located farther from the pivot axis than

the second contact surface.

gl

[000€6] In still another aspect of the invention a ring

binder mechanism for holding loose-leaf pages generally
comprises an elongate housing having a central portion and
lateral sides extending downwardly along either side of the
central portion. A ring support 1ncludes a palr of hinge
plates in generally side-by-side relation and hingedly
connected to one another for pivoting movement relative to
each other. The hinge plates are held between the lateral

prin
=3

sides of the housing. The mechanism also has a plurality of

rings for holding the loose-leaf pages. Each ring includes a
first ring member and a second ring member. The first ring
member is mounted on the ring support for movement with the
ring support relative to the housing between a closed position
and an open position. In the closed position, the first and
second ring members form a substantially continuous, closed
loop for allowing loose-leaf pages retained by the rings to be
moved along the rings from one ring member to the other. In

the open position, the first and second ring members form a

discontinuous, open loop for adding or removing loose-leaf
pages from the rings. The mechanism has an actuator mounted
for pivotal movement relative to the housing about a pivot
axls. The actuator has a palr of arms engageable with the
hinge plates. The arms include an upper and a lower arm
defining a notch. The hinge plates having ends that are
received 1n the notch. The lower arm has a contact surface
engageable with the hinge plates during pivoting movement of
the actuator to move the rings from the closed position to the
open position. The contact surface 1s spaced at least about ©
mm away from the pivot axis.

[0007] In yet another aspect of the invention a ring
binder mechanlism for holding loose-leaf pages generally

comprises an elongate housing having a central portion and
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lateral sides extending downwardly along either side of the

central portion. A ring support includes a pair of hinge

plates in generally side-by-side relation and hingedly
connected to one another for pivoting movement relative to
each other. The hinge plates are held between the lateral
sides of the housing. The mechanlism also has a plurality of

rings for holding the loose-leaf pages. Each ring includes a

first ring member and a second ring member. The first ring
member 1s mounted on the ring support for movement with the
ring support relative to the housing between a closed position
and an open position. In the closed position, the first and
second ring members form a substantially continuous, closed

loop for allowing loose-leaf pages retained by the rings to be

moved along the rings from one ring member to the other. In

the open position, the first and second ring members form a

-

discontinuous, open loop for adding or removing loose-leaf

pages from the rings. The mechanlism has an actuator mounted
for pivotal movement relative to the housing about a pivot
axls. The actuator has an arm engageable with the hinge plates
to move the rings from the closed position to the open
position upon pilvoting movement of the actuator through an
angle in the range of about 16 degrees to about 24 degrees.

[0008] In a further aspect of the invention a ring binder

mechanism for holding loose-leaf pages generally comprises an

elongate housing having a central portion and lateral sides
extending downwardly along either side of the central portion.
A ring support includes a pair of hinge plates in generally
side-by-side relation and hingedly connected to one another
for pivoting movement relative to each other. The hinge plates

are held between the lateral sides of the housing. The

'

mechanism has a plurality of rings for holding the loose-leaf
pages. Each ring includes a first ring member and a second
ring member. The first ring member is mounted on the ring

support for movement with the ring support relative to the
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housing between a closed position and an open position. In the

closed position, the first and second ring members form a

I

substantially continuous, closed loop for allowing loose-leaf

pages retained by the rings to be moved along the rings from
one ring member to the other. In the open position, the first
and second ring members form a discontinuous, open loop for
adding or removing loose-leaf pages from the rings. The

mechanism has an actuator mounted for pivotal movement

relative to the housing. The actuator has a pair of arms
engageable with the hinge plates for moving the rings from
their closed position to their open position upon pivoting
movement of the actuator relative to the housing about a pivot

axls 1n a first direction through an angle in the range of

Y

about 16 degrees to about 24 degrees to a terminal position o:
the actuator. The arms 1nclude a lower arm having a first
contact surface engageable with the hinge plates during

pivoting movement of the actuator in the first direction and

an upper arm having a second contact surface engageable with
the hinge plates during pivoting movement of the actuator in a
second direction opposite the first direction to move the
rings from the open position to the closed position. The first
contact surface 1s spaced farther from the pivot axis than the
second contact surface. The housing is configured to define a
stop. The actuator has a surface that engages the stop after
the actuator has pivoted relative to the housing to the
terminal position. The engagement between the surface of the
actuator and the stop limits pivoting movement of the actuator
relative to the housing 1n the first direction beyond the
terminal position.

[0009] Other objects and features will in part be

apparent and in part pointed out hereinafter.
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BRIEF DESCRIPTION OF THE DRAWINGS

LI

[0010] FIG. 1 1s a perspective of one embodiment of a

ring binder mechanism of the present invention secured to a
notebook;
[0011l] FIG. 2 1s an enlarged perspective of the ring

binder mechanism;

(0012] FIG. 3 1s a side elevation of the ring binder

mechanism;

[0013] FIG. 4 is a bottom plan of the ring binder

mechanism;

[0014] FIG. 5 1is an exploded perspective of the ring
binder mechanism;
[0015] FIG. 6 1s an enlarged perspective of an actuator

pr——

of the ring binder mechanism;

F

[0016] FIG. 7 1s a fragmentary section of the ring binder

mechanism taken in a plane including line 7--7 on Fig. 2;

[0017] FIGS. 7A and 7B are the section of Fig. 7 but

11lustrating different spacings of components and surfaces of

the ring binder mechanism;

[0018] FIG. 8 1s a perspective of a portion of the ring
binder mechanism with the housing and one hinge plate being

partially broken away and one hinge plate removed;

[0019] FIGS. 9 and 9A are fragmentary sections of the

ring binder mechanism similar to Figs. 7-7B showing the

actuator 1n a terminal position after it has been used to open

g

the rings of the ring binder;

[0020] FIG. 10 1s a perspective of the ring binder
mechanism with the actuator in its terminal position and the

rings in their open position;

[0021] FIG. 11 is a perspective similar to Fig. 8 showing

a second embodiment of a ring binder mechanism;

[0022] FIG. 12 1s a fragmentary section similar to Fig. 7

but 1llustrating the second embodiment;
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[0023] FIG. 13 1s a

fragmentary section similar to Fig. 9

but showing the second embodiment with the actuator 1n 1ts

terminal position after it has been used to open the rings;
[0024] FIG. 14 is a perspective similar to Figs. 8 and 11

but illustrating a third embodiment;

- N

[0025] FIG. 15 1s a

fragmentary section similar to Figs.

9 and 12 but showing the third embodiment; and

[0026] FIG. 16 is a cross section of the third embodiment

similar to Figs. 10 and 13 showing the actuator 1in 1its

terminal position after it has been used to open the rings.
[0027] Corresponding reference characters indicate

corresponding parts throughout the drawings.

DETAILED DESCRIPTION

[0028] Referring to the drawings, first to Figs. 1-10 1n

particular, one embodiment of a ring binder mechanism 1is

F

generally indicated at 100. This embodiment of the mechanilsm

100 includes a housing, designated generally at 102,

supporting a pair of hinge plates 128 (broadly a ring support)

and three rings, each of which is designated generally at 104.

In Fig. 1, the mechanism 100 1s shown mounted on a notebook

designated generally at 10. Specifically, the mechanism 100 1s

shown mounted on the back cover 12 of the notebook 10 by means

of rivets 113 generally adjacent to and aligned with the spine
14 of the notebook 10 securing the housing 102 to the
notebook. The rivets 113 extend through attachment holes 123
at opposite ends of the housing 102. The front cover 16 of the
notebook 10 is hingedly connected to the spine 14 and moves to
selectively cover or expose loose-leaf pages (not shown)
retained by the mechanism 100 in the notebook 10. Ring binder
mechanisms mounted on notebooks i1in other ways (e.g., on the

spine) or on surfaces other than a notebook (e.g., a file) do

not depart from the scope of thilis invention. Ring binder
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mechanisms can also be in an unmounted state within the scope
of the i1nvention.

[0029] The housing 102 has an elongate shape comprising a
central portion 148 and lateral sides 150 extending downward
in generally vertical planes along either side of the central
portion generally between opposite longitudinal ends 140, 147

P

spaced the length of the housing from one another. The

arrangement of the central portion 148 and lateral sides 150

results in the housing having a generally concave Cross-

sectional configuration between the ends 140, 142. The housing

102 is constructed of a resilient polymeric material, such as

Acrylonitrile butadiene styrene (ABS). For example, the
housing can be made from materials and have characteristics
described in co-pending U.S. Application Serial No. 11/852,006
and co-pending U.S. Application Serial No. 11/848,959, the
contents of which are each hereby i1ncorporated by retference.

The entire housing 102 is molded as a single unitary plece as

is the case for the embodiment illustrated i1n the drawings.

However, the housing can 1nclude non-unitary features and can

be manufactured in different ways, 1ncluding by being
constructed in multiple pieces that are later jolned together
to make the housing, without departing from the scope of the

invention. The housing can also be made from non-polymeric

(e.g., metallic) materials within the scope of the invention.

[0030] The lateral sides 150 of the housing 102 in 1its
undeformed state are spaced apart by a distance that 1is

slightly less than the distance between the outer margins 156

of the interconnected hinge plates 128 when they are pivoted

on the central hinge 154 to be coplanar with one another. The

housing 102 is deformed from a fully relaxed or undeformed

state even in the open and closed position so the housing

continuously applies a spring force to the hinge plates 128

e

for holding them in the open and closed position,

respectively. Other constructions for biasing the hinge plates
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128 may be used within the scope of the present invention. The

hinge plates 128 are supported by the housing 102 1in a

r—

suitable manner such as by a plurality of hinge plate supports

160 projecting inwardly from the lateral sides 150 of the
housing 102, as shown in Fig. 4. The hinge plate supports 160
are molded as one piece with the lateral sides 150 of the
housing 102. The hinge plate supports 160 are engageable with

i

the lateral edge margins 156 of the interconnected hinge

plates 128 to retain the hinge plates in the housing 102
during operation of the ring binder mechanism 100.

[0031] The hinge plates 128 in this embodiment are

gr—

generally mirror images of one another. The hinge plates 128

are each generally elongate, flat, and rectangular 1n shape,
and are each somewhat shorter in length than the housing 102,
as shown in Fig. 4. The hinge plates 128 are interconnected 1n

side-by-side arrangement along thelr 1nner longitudinal

margins, forming a central hinge 154 having a pivot axis for

pivoting movement of the hinge plates relative to one another.
This is may done in a conventional manner known 1n the art.
The interconnected hinge plates 128 are disposed between the
lateral sides 150 of the housing 102 such that the outer edge
margins 156 of the hinge plates engage the lateral sides above
the hinge plate supports 160, which retain the interconnected

hinge plates 128 in the housing. As will be described,

pivoting movement of the hinge plates 128 1in the housing 102
is accompanied by movement of the central hinge 154 upward and
downward relative to the housing as well as pivoting movement

ﬁ

of outer edge margins 156 of the hinge plates relative to

lateral sides 150 of the housing.

[0032] The rings 104 retain loose-leaf pages (not shown)

on the ring binder mechanism 100 in the notebook 10. The three

rings 104 of the ring binder mechanism 100 are substantially

similar and are each generally circular in shape. The rings

104 each include two generally semi-circular ring members 124

10
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formed from a conventional, cylindrical rod of a suitable

material (e.g., steel). The ring members 124 1nclude free ends
126 that are formed to secure the ring members against
misalignment when they are closed together. The rings could be

D-shaped as 1s known in the art, or shaped otherwise within

the scope of this invention. Ring binder mechanisms with ring
members formed of different material or having different
cross—-sectional shapes, for example, oval shapes, do not
depart from the scope of this 1nvention. Likewlse the number
of rings supported by the housing can vary within the scope of
the invention.

[0033] One ring member 124 of each ring 104 1s mounted on
one of the interconnected hinge plates 128, while the other
ring member of that ring 1s mounted on the opposite hinge
plate. The ring members 124 extend through the openings 144

(e.g., slots, holes, or the like) 1n the housing 102 and are

arranged so their free ends 126 face toward one another above

the housing 102. The ring members 124 are moveable between an
open position (Fig. 10) in which loose-leaf pages can be added
to and/or removed from the ring binder mechanism 100 and a
closed position (Figs. 1 and 2) 1n which the free ends 126 of
corresponding ring members 124 are joined to retaln any loose-

leaf pages then on the rings 104 in the binder mechanism.

[0034] In the i1llustrated embodiment, the ring members
124 are rigidly connected to the hinge plates 128 as i1s known
1n the art so the ring members move with the hinge plates when

they pivot. Although 1in the 1i1llustrated ring binder mechanism

100 both ring members 124 of each ring 104 are each mounted on
one of the two hinge plates 128 and move with the pivoting
movement of the hinge plates 128, a mechanism in which each
ring has one movable ring member and one fixed ring member
does not depart from the scope of this invention (e.g., a

mechanism in which only one of the ring members of each ring

11
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is mounted on a hinge plate with the other ring member
mounted, for example, on the housing).

[0035] The ring binder mechanism 100 i1ncludes an actuator
164 operable to move the rings 104 from their closed position
to their open position and from their open position back to

their closed position. In this embodiment the actuator 164 1s

mounted at one end 140 of the housing 102 for pivotal movement
of the actuator relative to the housing on a pivot axilis 1606.

The pivot axis 166 1s substantially perpendicular to a

longitudinal axis 168 of the housing 102 and substantially

P

parallel to a lateral axis 170 of the housing (e.g., an axis

that is orthogonal to the longltudinal axis and oriented so 1t

F

extends through each of the lateral sides 150 of the housing).

[0036] The actuator 164 1s positioned and arranged so

pivoting movement of the actuator on the pivot axls 166 1in the

direction of the arrow 172 shown on Fig. 7 when the rings 104
are closed causes the actuator to engage the hinge plates 128
and move the central hinge 154 upward 1in the housing 102,

thereby pivoting the hinge plates and causing the rings to

move from their closed position to their open position. In the

embodiment shown in the drawings, the actuator 164 1s also

ﬁ

positioned and arranged so that pivoting movement of the

actuator on the pivot axilis in the reverse direction (indicated
by the arrow 174 on Fig. 9) when the rings 104 are open causes
the actuator to engage the hinge plates 128 and move the
central hinge 154 downward in the housing 102, thereby
pivoting the hinge plates and causing the rings to move from
thelir open position to their closed position.

[0037] Referring to Figs. 5-8, the actuator 164 1n this

embodiment of the ring mechanism has a yoke portion 180

including a lower arm 182 and an upper arm 184. The lower arm

182 of the yoke portion 180 extends from the pivot axis 166

between the lateral sides 150 of the housing 102 to a location

adjacent the hinge plates 128 and on a side of the hinge

12
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F

plates opposite the central portion 148 of the housing for

engaging the hinge plates during pivoting movement of the
actuator to open the rings 104. The upper arm 184 of the yoke
portion 180 extends from the pivot axis 166 between the
lateral sides 150 of the housing 102 to a location adjacent
the hinge plates 128 on a side of the hinge plates opposite
the lower arm 1382.

[0038] In this embodiment, the upper and lower arms 182,
184 together define a notch 186. The ends 188 of the hinge

plates 128 are received in the notch 186. As illustrated 1n

—_—

Figs. 4 and 6-8, each of the hinge plates 128 1in this

embodiment includes a main body 190 and a finger 192 extending

from the main body into the notch 186 and defining the end 188

of the respective hinge plate. The fingers 192 are narrower 1n

width than the main body 190 of the hinge plates 128. Further,

the end 188 of each of the fingers 192 1s offset upward from

the main body 190 of the respective hinge plate. This offset
facilitates alignment of the ends 188 of the fingers 192 with

the notch 186. The offset also facilitates lowering the

P

elevation of the main bodies 190 of the hinge plates 1in the

housing 102 so the central portion 148 of the housing can be
spaced closer to the notebook 10 when 1t 1s secured thereto,

allowing the housing to have a lower profile. However 1t 1s to

be understood that the fingers 192 may be omitted without

departing from the scope of the present invention. The

actuator 164 also includes a lever arm 194 extending from the

pivot axis 166 to a location exterior of the housing 102 tfor

F

use in gripping and pivoting of the actuator by a user. The

yoke portion 180 of the actuator 164 comprises a unitary body

forming the upper and lower arms 182, 184. The unitary body
also 1ncludes at least a portion of the lever arm 194, which
may also include an elastomeric cover or grip portion (not

shown) within the scope of the i1nvention.

13
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[0039] The actuator 164 1is positioned and arranged so

that the actuator can open the rings 104 upon pivoting

movement of the actuator through a relatively small angle Al
(Fig. 9). For example, in one embodiment the actuator 164 1is
operable to move the rings 104 from their closed position to
their open position upon pivoting movement of the actuator

through an angle Al in the range of about 16 degrees to about

24 degrees. In another embodiment, the actuator 164 1s

operable to move the rings 104 from their closed position to
their open position upon pivoting movement of the actuator

through an angle Al that is no more than about 24 degrees.

Because the actuator 164 is operable to open the rings 104

upon pivoting movement through a relatively small angle Al,

|

the actuator 1s more responsive to users' efforts to open the
rings. This embodiment of the actuator 164 also reduces the
amount of play in the actuator perceived by the user.

[0040] In the i1llustrated embodiment, the lower arm 182

of the actuator 164 is relatively long (in comparison to the

upper arm 184), which facilitates opening of the rings 104

upon movement of the actuator through the relatively smaller

angle Al. As illustrated in Figs. 6-8, for example, the distal

end 196 of the lower arm 182 of the i1llustrated embodliment 1s

spaced a relatively longer distance D1 from the pivot axis 166

and the distal end 198 of the upper arm 184 1is spaced a

relatively shorter distance D2 from the pivot axis. In one

embodiment of the i1nvention, the distal end 196 of the lower
arm 182 1s spaced from the pivot axis 166 a distance D1 of at

least about 6.5 mm. In another embodiment, the distal end 196

of the lower arm 182 is spaced from the pivot axis 166 a

distance D1 i1in the range of about 6.5 mm to about 10.5 mm.
[0041] As illustrated in Figs. 7-7B and 9-9A, the lower

arm 182 has a contact surface 200 that contacts the lower

- i

surfaces of hinge plates 128 during pivoting movement of the

actuator 164 to open the rings 104. Likewlise, 1n the

14
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1llustrated embodiment, the upper arm 184 has a contact

surface 202 that contacts the upper surfaces of the hinge

plates 128 during pivoting movement of the actuator 164 to

ﬁ
p——

close the rings. It will appreciated that different parts of

the arms 182, 184 of the actuator 164 will contact that hinge

F

plates 128 at various intermediate positions of the actuator

and hinge plates between the open and closed position. As used

herein, the phrase "contact surface"” used 1n reference to

interactions between the actuator 164 and hinge plates 128

pr—
—

includes all parts of one of the actuator and hinge plates

H

that contact the respective other of the hinge plates and

actuator anyvtime during pivoting movement of the actuator to

open or close the rings 104.

[0042] In one embodiment of the i1invention, the nearest

edge of the contact surface 200 on the lower arm 182 1s spaced

distance D3 from the pivot axis 166 and the nearest edge of

the contact surface 202 on the upper arm 184 1s spaced a

distance D4 from the pivot axis that 1s shorter than D3. In

one embodiment, for example, the distance D3 between the

contact surface 200 on the lower arm 182 and the pivot axis

166 1s at least about 6 mm. In another embodiment, the
distance D3 between the contact surface 200 on the lower arm
182 and the pivot axis 1s between about 6 mm and about 9 mm.

The fingers 192 of the hinge plates 128 have contact surfaces

208, 210 on their lower and upper surfaces that contact the

upper and lower arms 182, 184 of the actuator, respectively.

—

In one embodiment of the 1nvention, the nearest edge of the

contact surface 208 on lower side of the hinge plates 128 1is

P

spaced from the ends 188 of the hinge plates a distance D5 and

the nearest edge of the contact surface 210 on the upper side

of the hinge plates 1s spaced a distance Do from the ends 188
of the hinge plates that 1s shorter than D5. For example, the
distance D5 1n one embodiment 1s at least about 0.5 mm longer

than the distance D6. In another embodiment, the distance Db

15
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is longer than the distance D6 by an amount 1n the range of

about 0.5 mm to about 1.0 mm. In one embodiment, the distance

D5 may range from about 4 mm to about 7 mm. In another

embodiment the distance D6 may range from about 3.3 mm to
about 6.3 mm. However, other distances may be used within the
scope of the invention, and in particular the distance D6 may

be zero.

[0043] The housing 102 is configured to define a stop 220
that limits pivoting movement of the actuator 104 atter the

rings 104 have been opened. As illustrated in Figs. © and O6A,

for example, the stop 220 of the i1llustrated embodiment

includes a projection 222 (e.g., barb) extending down from the

central portion 148 of the housing 102. The stop 220 1is

integrally formed (e.g., molded) with the rest of the housing
102. However, the stop 220 can be made separate from the other
parts of the housing and later secured to the housing within

the scope of the 1nvention. As 1llustrated in Fig. 7, the stop

220 has an engagement surface 226 spaced a distance D/ from
the adjacent end 140 of the housing 102 that 1s less than a
distance D8 between the pivot axis 166 and the adjacent end of
the housing. The stop 220 1s positioned and arranged relative

to the actuator 164 so that a surface 224 of the actuator

(e.g., a surface on the upper arm 184) engages the stop after
the actuator has pivoted relative to the housing 102 1in the

direction of the arrow 172 that causes the rings 104 to open
to a terminal position (Fig. 9). The surface 224 projects out

from the actuator 164 so that i1t 1s able to engage the general

vertical surface of the stop 220 generally flush in the open

position. Further, the engagement between the actuator 164 and

P

the stop 220 limits pivoting movement of the actuator relative

to the housing 102 1n the direction 172 that opens the rings

104 beyond the terminal position.

[0044] In the 1llustrated embodiment, a raised portion

228 of the housing 102 defines a recess 230 at one end 140 1n
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the central portion 148 thereof adjacent the stop 220. The

recess 230 provides clearance for the upper arm 184 as the

actuator 16064 approaches the terminal position during pivoting

P

of the actuator during opening of the rings 104. The presence

ﬁ

of the recess 230 at the end 140 of the housing 102 provides

the clearance required for pivoting movement of the actuator

F

164 without 1increasing the overall profile of the housing.

Further, the presence of the recess 230 adjacent the stop 220

allows the stop to have a larger contact surface 226 for
engagling the actuator.

[0045] When the mechanism 100 1s at rest, the ring
members 124 and hinge plates 128 are normally at their closed
position. When a user wants to open the rings 104, he or she
can grasp the lever arm 194 and use it to pivot the actuator

lo4 1n the direction 172 shown i1n Fig. 7. This causes the

contact surface 200 on the lower arm 182 of the yoke portion

180 of the actuator 164 to engage the contact surface 208 on
the lower side of the hinge plates 128. As the user continues
to pivot the actuator 164 1n this direction 172, the lower arm
182 pushes the central hinge 154 of the hinge plates 128
upward 1n the housing 102, thereby causing the hinge plates to
pivot relative to one another and the housing. The ring

members 124 pivot with the hinge plates 128, thereby moving

from their closed position to their open position. In one
embodiment, the opening movement of the rings 104 is completed

upon pivoting movement of the actuator 164 through a relative

small angle Al (e.g., an angle in the range of about 16 to

about 24 degrees). In another embodiment, the opening movement

F

of the rings 104 1s completed upon pivoting movement of the

actuator 164 through an angle Al (Fig. 9) of no more than
about 24 degrees.

[0046] As the actuator 164 1is pivoted to open the rings
104, the yoke portion 180 (and in particular the upper arm 184

of the yoke portion) 1is received 1n the recess 230 defined in

17
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the central portion 148 of the housing 102. As the pivoting
movement of the actuator 164 that 1s required to open the
rings 104 nears completion, the yoke portion 180 of the
actuator (and 1n particular the upper arm 184) approaches the

stop 220. The actuator 104 engages the stop 220 when 1t

arrives at 1ts terminal position. It 1s possible for a user to
perceive engagement of the actuator 164 with the stop 220 as a

tactile sensation providing feedback indicating that further

movement of the actuator 1s not required to open the rings

104. Moreover, the stop 220 limits further pivoting movement

of the actuator 164 i1n the opening direction 172 beyond the

terminal position, thereby facilitating the retaining of the

actuator on the housing 102.
[0047] When the user wants to close the rings 104, he or

she can grasp the lever arm 194 and use it to pivot the

actuator 164 1in direction of the arrow 174 (Fig. 9). This

causes the contact surface 202 on the upper arm 184 of the

actuator 1604 to engage the contact surface 210 on the upper

side of the hinge plates 128. As the user continues to pivot

F

the actuator 104 1in the direction of the arrow 174, the upper

arm 184 pushes the central hinge 154 of the hinge plates 128

down 1n the housing 102, causing the hinge plates to pivot
relative to one another and the housing. The ring members 124
pivot with the hinge plates 128 to their closed position.

[0048] Figures 11-13 1llustrate a second embodiment of a

ring binder mechanism of the present invention, generally

designated 300. Except as noted this embodiment of the ring
binder mechanism 300 is constructed and operated in
substantially the same way as the ring binder mechanism 100

described above. As best illustrated in Fig. 12, the housing

302 1in this embodiment does not define a stop. Further, the

upper arm 384 of the yoke portion 380 lacks a surface adapted

CO engage a stop. On the other hand, the lower arm 382 of the

yoke portion 380 of the actuator 364 is relatively longer, as
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described above. Further, the actuator 364 and hinge plates

128 have contact surfaces 200, 202, 208, 210 that are spaced

and arranged as described above. Moreover, the actuator 3064 1s
operable to open the rings 104 upon movement of the actuator
through the relatively small angle Al (e.g., 1n the range of
about 16 to about 24 degrees) as described above. After the

user has pivoted the actuator 364 to 1ts termlinal position

(F1g. 13), further pivoting movement of the actuator 364 1n
the opening direction 1s prevented by engagement of the

actuator and/or hinge plates 128 with the housing 102 (e.qg.,

the central portion 148 thereof).

[0049] Figures 14-16 1llustrate a third embodiment of a

ring binder mechanism of the present 1nvention, generally

designated 400. Except as noted, this embodiment of the ring
binder mechanism 400 1s constructed and operated 1in
substantially the same way as the ring binder mechanism 100

described above. As best i1llustrated in Fig. 15, the lower arm

r—

4872 of the actuator 4064 of this embodiment 1s not

substantially longer than the upper arm 484. Instead the
contact surface 410 of the hinge plates 128 with the upper arm
484 and the contact surface 408 of the hinge plates with the
lower arm 482 are elther in registration with one another on
opposite sides of the hinge plates or nearly in registration
with one another. The actuator 464 1n thilis embodiment 1is
operable to complete opening movement of the rings upon
pivoting movement of the actuator through a relatively larger
angle AZ. In one embodiment, the actuator 464 is operable to
complete opening movement of the rings 104 upon pivoting

movement of the actuator through an angle A2 of at least about

260 degrees. In another embodiment, the actuator 464 1is

operable to complete opening movement of the rings 104 upon

pivoting movement of the actuator through an angle A2 in the

range of about 26 degrees to about 35 degrees. In this

embodiment, the housing 102 does define a stop 220 that is
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engaged by the actuator 464 upon arrival of the actuator at
1ts terminal position (Fig. 16) in substantially the same way

described above, except that the actuator is rotated through

the larger angle AZ to move from its initial position (Fig.
14) to 1ts terminal position than the actuator 164 described

above.

[0050] When introducing elements of the present invention
or the preferred embodiments thereof, the articles "a", "an",
"the" and "said" are intended to mean that there are one or

P

more of the elements. The terms "comprising”, "including," and

"having"” are intended to be inclusive and mean that there may
be additional elements other than those listed.

[0051] As wvarious changes could be made in the above
constructions and methods without departing from the scope of
the invention, it is intended that all matter contained in the
above description and shown in the accompanying drawings shall

be interpreted as i1llustrative and not in a limiting sense.
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04725-1120

CLAIMS:

1. A ring binder mechanism for holding loose-leaf pages,

the mechanism comprising:

an elongate housing comprising a body having a

5 central portion and lateral sides extending downwardly along

r—

either side of the central portion;

p——

a ring support comprising a pair of hinge plates in

generally side-by-side relation and hingedly connected to one

another for pivoting movement relative to each other, the hinge

fr

10 plates being held between the lateral sides of the housing;

g

a plurality of rings for holding the loose-leat

pages, each ring including a first ring member and a second

ring member, the first ring member beling mounted on the ring

support for movement with the ring support relative to the

15 housing between a closed position and an open position, 1in the

closed position the first and second ring members formlng a

Fl

substantially continuous, closed loop for allowing loose-lea:

I

pages retained by the rings to be moved along the rings from

one ring member to the other, and in the open position the

20 first and second ring members forming a discontinuous, open

pr——

loop for adding or removing loose-leaf pages from the rings;

and

an actuator mounted for pivotal movement relative to

the housing, the actuator being engageable with said hinge

25 plates for moving the rings from their closed position to their

open position during pivotal movement of the actuator relative

to the housing about a pivot axis in a first direction,
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the housing is configured to define a stop

‘ace that engages the stop after the

actuator has pivoted relative to the housing 1n the first

direction to a terminal position,

P

the engagement between said

surface of the actuator and the stop limiting pivoting movement

of the actuator relative to the housing 1n said

beyond the terminal position.

2. A ring binder mechanism as set forth 1n

wherelin the stop comprises a projection extending

*

central portion of the housing.

first direction

claim 1

down from the

3. A ring bilnder mechanism as set forth 1n claim 2
whereln the housing defines a recess adjacent the stop for
receilving a portion of the actuator as the actuator approaches

the terminal position moving in the

4. A ring binder mechanism as set forth 1n

-

tfirst direction.

claim 3

wherein the surface of the actuator engageable with the stop 1is

oriented for generally flush engagement with the stop.

5. A ring binder mechanism as set forth 1in

claim 1

whereln the actuator comprises a yoke portion engageable with

*

the hinge plates between the lateral sides of the

F

housing and a

lever arm extending to exterior of the housing for use 1n

F

pivoting of the actuator in the

o . A ring binder mechanism as set forth 1in

ﬁ

first direction by a user.

claim 5

wherein the voke portion of the actuator comprises an upper arm

and a lower arm, the upper and lower arms de:

—

‘1lning a notch, and

each of the hinge plates has an end received 1n the notch.

7. A ring binder mechanism as set forth i1n claim 6

wherein the upper and lower arms each have a contact surface
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engageable with the hinge plates during pivoting movement oO:

p—
—

the lever arm to move the rings between their closed and open

pr——

position, the contact surface of the lower arm being located

upper arm.

3 . A ring binder mechanism as set

wherein the lower arm 1s longer than the

9. A ring binder mechanism as set

gr—

farther from the pivot axis than the contact surface of the

forth 1n claim 7

upper arm.

forth 1in claim 7,

wherein the upper arm engages the stop when the actuator 1s 1n

1ts terminal position.

10. A ring binder mechanilism as set

forth in claim 1

wherein the housing 1s made of a polymeric material.

11. A ring binder mechanism as set

forth 1n claim 1 in

combination with a notebook, the housing being secured to the

notebook.

12. A ring binder mechanism for holding loose-leaf pages,

the mechanism comprising:

an elongate housing having a central portion and

lateral sides extending downwardly along either side of the

central portion;

p—

a ring support comprising a pair of hinge plates 1in

generally side-by-side relation and hingedly connected to one

another for pivoting movement relative to each other, the hinge

—

plates being held between the lateral sides of the housing;

F

a plurality of rings for holding the loose-leaf pages,

each ring including a first ring member and a second ring
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member, the first ring member being mounted on the ring support

for movement with the ring support relative to the housing

between a closed position and an open position, 1n the closed

position the first and second ring members forming a

substantially continuous, closed loop for allowing loose-leaf

pages retalned by the rings to be moved along the rings from one

ring member to the other, and in the open position the first and

second ring members forming a discontinuous, open loop for

adding or removing loose-leaf pages from the rings; and

an actuator mounted for pivotal movement relative to

'ﬁ

the housing, the actuator comprising a palr of arms engageable

wlth the hinge plates for moving the rings from their closed

pr—

position to thelr open position upon pivoting movement of the

actuator relative to the housing about a pivot axis 1in a first

direction through an angle 1n the range of about 16 degrees to

about 24 degrees to a terminal position of the actuator, the

arms 1ncluding a lower arm having a first contact surface

engageable with

actuator in the

contact surface

—

movement of the

flrst direction

closed position,

—

the hinge plates during pivoting movement of the

- R

first direction and an upper arm having a second
engageable with the hinge plates during pilvoting

actuator 1n a second dilrection opposite said

to move the rings from the open position to the

the flrst contact surface being spaced farther

from the pivot axis than the second contact surface,

wherein the housing 1s configured to define a stop and

the actuator has a surface that engages the stop after the

actuator has pivoted relative to the housing to said terminal

—

poslition, the engagement between said surface of the actuator and

.

the stop limiting pivoting movement of the actuator relative to

the housing 1n said first direction beyond the terminal position.
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