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Description

[0001] This invention relates to a lever-arch type file
mechanism and a lever-arch type file including such a
mechanism.

[0002] Lever-arch type file mechanisms have been
available for a long time. In a conventional lever-arch
type file mechanism, a one-armed lever is pivotable to
pivot a pair of arches away from a pair of fixed posts to
allow pieces of hole-punched paper to be retrieved from
orinserted into the file mechanism, and to close the posts
and arches to form a pair of closed rings to retain the
paper therein. The pair of arches are joined by an inter-
vening cranked portion on which a roller attached to the
lever travels during pivotal movement of the lever, to ef-
fect opening and closing of the ring pairs. In operating
such a conventional file mechanism, the lever is pivoted
downwardly to close the ring pairs formed by the posts
and arches and pivoted upwardly to open the rings.
[0003] Such a conventional file mechanism is not con-
venient in use, in that the lever has to be moved in dif-
ferent directions to effect opening and subsequent clos-
ing of the rings, and the rings may only be opened by
moving the lever fromits ring-closed positionin one single
direction. In addition, when opening and closing the ring
pairs, the roller will rub against an upwardly protruding
portion of the intervening part, thus causing erosion of
the roller, which is usually made of a plastics material.
Such may affect the performance of the lever-arch type
file mechanism or shorten its useful life.

[0004] It is thus an object of the present invention to
provide a lever-arch type file mechanism and a lever-
arch type file in which the aforesaid shortcomings are
mitigated, or at least to provide a useful alternative to the
public.

[0005] According to a first aspect of the present inven-
tion, there is provided a lever-arch type file mechanism
including a base; at least two rings secured to and ex-
tending upwardly from said base for engaging holes in
at least a piece of paper, each said ring including a post
member fixed to said base and an arch member movable
relative to said post member between a ring-closed con-
figuration in which said rings are closed and a ring-open
configuration in which said rings are open; and control
means operable to move said rings between said ring-
closed configuration and said ring-open configuration;
wherein said control means includes at least a lever
member movable between a first position and a second
position; characterized in that when said rings are in said
ring-open configuration, said lever member is movable
from said first position to said second position to move
said rings to said ring-closed configuration, and that when
said rings are in said ring-closed configuration, said lever
member is movable from said first position to said second
position to move said rings to said ring-open configura-
tion.

[0006] According to a second aspect of the present
invention, there is provided a lever-arch type file including
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alever-arch type file mechanism fixedly secured to a sub-
strate, said lever-arch type file mechanism including a
base; at least two rings secured to and extending up-
wardly from said base for engaging holes in at least a
piece of paper, each said ring including a post member
fixed to said base and an arch member movable relative
to said post member between a ring-closed configuration
in which said rings are closed and a ring-open configu-
ration in which said rings are open; and control means
operable to move said rings between said ring-closed
configuration and said ring-open configuration; wherein
said control means includes atleast a lever member mov-
able between a first position and a second position; char-
acterized in that when said rings are in said ring-open
configuration, said lever member is movable from said
first position to said second position to move said rings
to said ring-closed configuration, and that when said rings
are in said ring-closed configuration, said lever member
is movable from said first position to said second position
to move said rings to said ring-open configuration.
[0007] Embodiments of the present invention will now
be described, by way of examples only, with reference
to the accompanying drawings in which:

Fig. 1Ais abottom view of alever-arch type file mech-
anism according to a first embodiment of the present
invention, in a ring-closed configuration;

Fig. 1B is a front view of the mechanism shown in
Fig. 1A;

Fig. 1C is a top view of the mechanism shown in Fig.
1A;

Fig. 1D is a right side view of the mechanism shown
in Fig. 1B;

Fig. 1E is a left side view of the mechanism shown
in Fig. 1B;

Fig. 2A is a rear view of the mechanism shown in
Fig. 1B;

Fig. 2B is an enlarged view of the mechanism shown
in Fig. 1D;

Fig. 3 is a rear perspective view of the mechanism
shown in Fig. 1B;

Fig. 4 is a front perspective view of the mechanism
shown in Fig. 3;

Fig. 5is a bottom perspective view of the mechanism
shown in Fig. 3;

Fig. 6A is a front view of a control assembly of the
mechanism shown in Fig. 4;

Fig. 6B is a left side view of the control assembly
shown in Fig. 6A;

Fig. 6C is a rear view of the control assembly shown
in Fig. 6A;

Fig. 6D is a top view of the control assembly shown
in Fig. 6A;

Fig. 6E is a perspective exploded view of the control
assembly shown in Fig. 6A;

Fig. 7A is a bottom view of the mechanism shown in
Fig. 1A in a ring-open configuration, with the lever in
a lower position;
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Fig. 7B is a front view of the mechanism shown in
Fig. 7A;

Fig. 7C is a top view of the mechanism shown in Fig.
TA;

Fig. 7D is a right side view of the mechanism shown
in Fig. 7B;

Fig. 7E is a left side view of the mechanism shown
in Fig. 7B;

Fig. 8A is a rear view of the mechanism shown in
Fig. 7B;

Fig. 8B is an enlarged view of the mechanism shown
in Fig. 7D;

Fig. 9 is a rear perspective view of the mechanism
shown in Fig. 7B;

Fig. 10 is a front perspective view of the mechanism
shown in Fig. 9;

Fig. 11 is a bottom perspective view of the mecha-
nism shown in Fig. 10;

Fig. 12A is a bottom view of the mechanism shown
in Fig. 7A in a ring-open configuration, with the lever
in an upper position;

Fig. 12B is a front view of the mechanism shown in
Fig. 12A;

Fig. 12C is a top view of the mechanism shown in
Fig. 12A;

Fig. 12D is aright side view of the mechanism shown
in Fig. 12B;

Fig. 12E is a left side view of the mechanism shown
in Fig. 12B;

Fig. 13A is a rear view of the mechanism shown in
Fig. 12B;

Fig. 13B is an enlarged view of the mechanism
shown in Fig. 12D;

Fig. 14 is a rear perspective view of the mechanism
shown in Fig. 12B;

Fig. 15 is a front perspective view of the mechanism
shown in Fig. 12B;

Fig. 16 is a bottom perspective view of the mecha-
nism shown in Fig. 15;

Figs. 17A and 17B are views showing engagement
between the inner spring and the ratchet gear of the
controlassembly of the mechanism shownin Fig. 1A;
Fig. 18A is a bottom view of a lever-arch type file
mechanism according to a second embodiment of
the present invention, in a ring-closed configuration;
Fig. 18B is a front view of the mechanism shown in
Fig. 18A;

Fig. 18C is a top view of the mechanism shown in
Fig. 18A;

Fig. 18D is aright side view of the mechanism shown
in Fig. 18A;

Fig. 18E is a left side view of the mechanism shown
in Fig. 18A;

Fig. 19A is a rear view of the mechanism shown in
Fig. 18A;

Fig. 19B is an enlarged view of the mechanism
shown in Fig. 18D;

Fig. 20 is a rear perspective view of the mechanism
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shown in Fig. 18A;

Fig. 21 is a front perspective view of the mechanism
shown in Fig. 20;

Fig. 22 is a bottom perspective view of the mecha-
nism shown in Fig. 21;

Fig. 23A is a front view of a control assembly of the
mechanism shown in Fig. 21;

Fig. 23B is a left side view of the control assembly
shown in Fig. 23A;

Fig. 23Cis arear view of the control assembly shown
in Fig. 23A;

Fig. 23D is a top view of the control assembly shown
in Fig. 23A;

Fig. 23E is a perspective exploded view of the control
assembly shown in Fig. 23A;

Fig. 24A is a bottom view of the mechanism shown
in Fig. 18A, in a ring-open configuration, with the
lever in a lower position;

Fig. 24B is a front view of the mechanism shown in
Fig. 24A;

Fig. 24C is a top view of the mechanism shown in
Fig. 24A;

Fig. 24D is aright side view of the mechanism shown
in Fig. 24B;

Fig. 24E is a left side view of the mechanism shown
in Fig. 24B;

Fig. 25A is a rear view of the mechanism shown in
Fig. 24B;

Fig. 25B is an enlarged view of the mechanism
shown in Fig. 24D;

Fig. 26 is a top perspective view of the mechanism
shown in Fig. 24B;

Fig. 27 is a rear perspective view of the mechanism
shown in Fig. 26;

Fig. 28 is a bottom perspective view of the mecha-
nism shown in Fig. 26;

Fig. 29A is a bottom view of the mechanism shown
in Fig. 24A, in a ring-open configuration, with the
lever in an upper position;

Fig. 29B is a front view of the mechanism shown in
Fig. 29A;

Fig. 29C is a top view of the mechanism shown in
Fig. 29A;

Fig. 29D is aright side view of the mechanism shown
in Fig. 29B;

Fig. 29E is a left side view of the mechanism shown
in Fig. 29B;

Fig. 30A is a rear view of the mechanism shown in
Fig. 29B;

Fig. 30B is an enlarged view of the mechanism
shown in Fig. 29D;

Fig. 31 is a rear perspective view of the mechanism
shown in Fig. 29A;

Fig. 32 is front perspective view of the mechanism
shown in Fig. 31;

Fig. 33 is a bottom perspective view of the mecha-
nism shown in Fig. 32;

Fig. 34A is a bottom view of a lever-arch type file
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mechanism according to a third embodiment of the
present invention, in a ring-closed configuration;
Fig. 34B is a front view of the mechanism shown in
Fig. 34A;

Fig. 34C is a top view of the mechanism shown in
Fig. 34A;

Fig. 34D is aright side view of the mechanism shown
in Fig. 34B;

Fig. 34E is a left side view of the mechanism shown
in Fig. 34B;

Fig. 35A is a rear view of the mechanism shown in
Fig. 34B;

Fig. 35B is an enlarged view of the mechanism
shown in Fig. 34D;

Fig. 36 is a front perspective view of the mechanism
shown in Fig. 34B;

Fig. 37 is a rear perspective view of the mechanism
shown in Fig. 36;

Fig. 38 is a right perspective view of the mechanism
shown in Fig. 36;

Fig. 39A is a front view of a control assembly of the
mechanism shown in Fig. 36;

Fig. 39B is a left side view of the control assembly
shown in Fig. 39A;

Fig. 39C s arear view of the control assembly shown
in Fig. 39A;

Fig. 39D is a top view of the control assembly shown
in Fig. 39A;

Fig. 39E is a rear perspective view of the control
assembly shown in Fig. 39A;

Fig. 39F is a front perspective view of the control
assembly shown in Fig. 39A;

Fig. 40 is an exploded view of the control assembly
shown in Fig. 39A;

Fig. 41A is a bottom view of the mechanism shown
in Fig. 34Ain aring-open configuration, with the lever
in a lower position;

Fig. 41B is a front view of the mechanism shown in
Fig. 41A;

Fig. 41C is a top view of the mechanism shown in
Fig. 41A;

Fig. 41D is aright side view of the mechanism shown
in Fig. 41B;

Fig. 41E is a left side view of the mechanism shown
in Fig. 41B;

Fig. 42A is a rear view of the mechanism shown in
Fig. 41B;

Fig. 42B is an enlarged view of the mechanism
shown in Fig. 41 D;

Fig. 43 is a left perspective view of the mechanism
shown in Fig. 41A;

Fig. 44 is a rear perspective view of the mechanism
shown in Fig. 41B;

Fig. 45 is a front perspective view of the mechanism
shown in Fig. 41B;

Fig. 46 is a front perspective view of the mechanism
shown in Fig. 41A in a ring-open configuration, with
the lever in an upper position;
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Fig. 47 is a rear perspective view of the mechanism
shown in Fig. 46;

Fig. 48 is a left perspective view of the mechanism
shown in Fig. 47;

Fig. 49 is a rear view of the mechanism shown in
Fig. 42A, showing return movement of the lever;
Figs. 50A to 50C show operation of an alternative
connecting arrangement between the lever and the
claw of the control assembly shown in Fig. 39A;
Fig. 51A is a bottom view of a lever-arch type file
mechanism according to a fourth embodiment of the
present invention, in a ring-open configuration;

Fig. 51B is a front view of the mechanism shown in
Fig. 51A;

Fig. 51C is a top view of the mechanism shown in
Fig. 51A;

Fig. 51D is aright side view of the mechanism shown
in Fig. 51B;

Fig. 51E is a left side view of the mechanism shown
in Fig. 51B;

Fig. 52 is a front perspective view of the mechanism
shown in Fig. 51B;

Fig. 53 is a rear perspective view of the mechanism
shown in Fig. 52;

Fig. 54A is a bottom view of the mechanism shown
in Fig. 51A in a ring-closed configuration, with the
lever in a lower position;

Fig. 54B is a front view of the mechanism shown in
Fig. 54A;

Fig. 54C is a top view of the mechanism shown in
Fig. 54A;

Fig. 54D is aright side view of the mechanism shown
in Fig. 54B;

Fig. 54E is a left side view of the mechanism shown
in Fig. 54B;

Fig. 55A is a rear view of the mechanism shown in
Fig. 54B;

Fig. 55B is an enlarged view of the mechanism
shown in Fig. 54D;

Fig. 56 is a rear perspective view of the mechanism
shown in Fig. 54B;

Fig. 57 is a front perspective view of the mechanism
shown in Fig. 56;

Fig. 58A is a bottom view of the mechanism shown
in Fig. 54A in a ring-closed configuration, with the
lever in an upper position;

Fig. 58B is a front view of the mechanism shown in
Fig. 58A;

Fig. 58C is a bop view of the mechanism shown in
Fig. 58A;

Fig. 58D is aright side view of the mechanism shown
in Fig. 58B;

Fig. 58E is a left side view of the mechanism shown
in Fig. 58B;

Fig. 59A is a rear view of the mechanism shown in
Fig. 58B;

Fig. 59B is an enlarged view of the mechanism
shown in Fig. 58D;
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Fig. 60 is a front perspective view of the mechanism
shown in Fig. 58B;

Fig. 61 is a rear perspective view of the mechanism
shown in Fig. 60;

Fig. 62A is a front view of the control assembly of
the mechanism shown in Fig. 60;

Fig. 62B is a left side view of the control assembly
shown in Fig. 62A;

Fig.62C s arear view of the control assembly shown
in Fig. 62A;

Fig. 62D is a top view of the control assembly shown
in Fig. 62A;

Fig. 62E is a front perspective view of the control
assembly shown in Fig. 62A;

Figs. 63A to 63C show movement of the claw and
ratchet gear arrangement of the control assembly of
the mechanism shown in Fig. 60 upon downward
pivoting movement of the lever; and

Figs. 64A to 64C show movement of the claw and
ratchet gear arrangement of the control assembly of
the mechanism shown in Fig. 60 upon upward piv-
oting movement of the lever.

[0008] Figs. 1A to 5 show a lever-arch type file mech-
anism according to a first embodiment of the present in-
vention, generally designated as 100. The mechanism
100 includes a base 102, which may be made of a metal
sheet. Two posts 104 are fixedly secured to the base
102, and two arches 106 are engaged by a pair of clamps
108 close to the base 102 whereby the arches 106 are
pivotable relative to the base 102 and the posts 104 about
an axis T-T. The arches 106 are joined with each other
via a cranked portion 110 which is fixed and integrally
formed with the arches 106 for simultaneous movement.
By way of such an arrangement, the cranked portion 110
may be caused to pivot to bring about simultaneous piv-
otal movement of the arches 106 between a first position
in which free ends of the arches 106 mate with free ends
of the posts 104 (as shown in Figs. 1A to 5) to form two
rings extending upwardly from the base 102 ("ring-closed
configuration") for retaining pieces of hole-punched pa-
per, and a second position in which the free ends of the
arches 106 are out of engagement with the free ends of
the posts 104, thus opening the two rings ("ring-open
configuration") to allow pieces of hole-punched paper to
be retrieved from or inserted into the posts 104 and/or
the arches 106.

[0009] Beneath the cranked portion 110is a leaf spring
112 which acts upwardly on the cranked portion 110 from
below. By way of such an arrangement, the leaf spring
112 biases the arches 106, via the cranked portion 110,
to pivot away from the posts 104, i.e. to the ring-open
configuration. A metal plate 114 extends generally up-
wardly from the base 102. The plate 114 is formed inte-
grally with the base 102, and may, for example, be
punched out from the same piece of metal sheet with
which the base 102 is made.

[0010] The lever-arch type file mechanism 100 in-
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cludes a control assembly, generally designated as 116,
as shown in Figs. 6A to 6E. The control assembly 116
includes a lever 118 connected with a wheel 120 via a
claw and ratchet gear arrangement. The wheel 120 may
be made of metal or plastics. The lever 118 has an op-
erating arm 118a, at a free end of which is fixed, e.g. by
moulding, with a cushion 118b, which may be made of a
softer material, e.g. plastics, for providing further comfort
in use.

[0011] A torsion spring 122 is engaged with the lever
118 via arivet 124. It can be seen in Figs. 2A to 3 that a
lower arm of the torsion spring 122 is engaged with the
plate 114 and an upper arm of the torsion spring 122 is
engaged with a hook 126 of the lever 118, which extends
to one lateral side of the lever 118. By way of such an
arrangement, the lever 118 is biased by the torsion spring
122 away from the base 102 towards an upper position,
as shown in Figs. 1A to 5.

[0012] The wheel 120 is fixedly secured, by two pins
128, with aratchet gear 130 for simultaneous movement.
The wheel 120, together the ratchet gear 130 and the
pins 128, are engaged with the lever 118 via a torsion
spring 132 and a rivet 134. When the control assembly
116 is installed to the lever-arch type file mechanism 100,
an upper arm of the torsion spring 132 is engaged with
a hook 136 of the lever 118, which extends to another
lateral side of the lever 118. A lower arm of the torsion
spring 132 is fixed relative to the plate 114. For example,
a small plate may be stamped from the plate 114 and be
bent generally perpendicularly towards the claw and
ratchet gear arrangement. A small hole may be drilled
through the small plate through which the lower end of
the torsion spring 132 may be fixedly received. The upper
arm of the torsion spring 132 acts as the "claw" in this
claw and ratchet gear arrangement. The upper arm of
the torsion spring 132 is normally engaged with a straight
edge 138 of a tooth 140 of the ratchet gear 130. By way
of such an arrangement, the wheel 120, ratchet gear 130,
pins 128, rivet 134, the upper arm of the torsion spring
132, the lever 118, the upper arm of the torsion spring
122 and the rivet 124 are all pivotable or rotatable about
a common axis P-P. The straight edge 138 of the tooth
140 of the ratchet gear 130 is parallel to the axis P-P,
although it should be understood that the edge 138 may
be tilted relative to the axis P-P.

[0013] The wheel 120 includes a cover plate 141 and
on a major surface of the cover plate 141 facing the claw
and ratchet gear arrangement is fixed with a cam 142
having an undulating peripheral cam surface 144 with
five protruding portions 146 and five recessed portions
148 alternately and equi-angularly disposed relative to
one another.

[0014] In the ring-closed configuration as shown in
Figs. 1A to 5, one of the protruding portions 146 bears
on and acts on an upwardly protruding portion of the
cranked portion 110. When the lever 118 is pivoted down-
wardly away from the normal stable upper position as
shown in Figs. 1A to 5, i.e. in the direction indicated by
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the arrow A in Fig. 2A, because of the engagement of
the upper arm of the torsion spring 132 with a straight
edge 138 of atooth 140 of the ratchet gear 130, the ratch-
et gear 130 will be brought into simultaneous rotational
movement about the axis P-P in the same direction as
the direction of downward pivoting movement of the lever
118.

[0015] When the lever 118 is moved, against the bias-
ing force of the torsion spring 122, to the lower position
as shown in Figs. 7A to 11, the wheel 120 with the cam
142 is brought to a position in which a recessed portion
148 of the cam surface 144 faces the upwardly protruding
portion of the cranked portion 110, thus allowing the leaf
spring 112 to pivot upwardly to pivot the arches 106 away
from the posts 104, thus opening the ring pairs, again as
shown in Figs. 7A to 11. The distance between the lower
position of the lever 118 and the base 102 is shorter than
the distance between the upper position of the lever 118
and the base 102. Each downward pivoting movement
ofthelever 118 causes the cam 142 to rotate through 36°.
[0016] The lever 118 is in an unstable position when
it occupies this lower position. When the downwardly act-
ing force (e.g. exerted by a user) is released, the lever
118 will return to its upper normal stable position as
shown in Figs. 12A to 16. Such a upward return move-
ment of the lever 118 will not change the configuration
of the ring-pairs. In particular, when the lever 118 returns
from its lower position as shown in Figs. 7A to 11 to its
upper position as shown in Figs. 12A to 16, the ring pairs
remain in a ring-open configuration.

[0017] During the upward return pivoting movement of
the lever 118, which is brought about by the return action
of the torsion spring 122, the upper arm of the torsion
spring 132 slides along a slanted edge 150 of an adjacent
tooth 140 of the ratchet gear 130 until it engages with a
straight edge 138 of a neighbouring tooth 140. As there
is no consequential movement of the wheel 120 (and
thus the cam 142) relative to the cranked portion 110,
there is no pivoting movement of the arches 106 relative
to the posts 104, thus not resulting in any change in the
configuration of the ring pairs.

[0018] Fig. 17A shows the engagement between the
upper arm of the torsion spring 132 with the ratchet gear
130 when the lever 118 is in its lower position, and Fig.
17B shows the engagement between the upper arm of
the torsion spring 132 with the ratchet gear 130 when the
lever 118 is in its upper position.

[0019] Whenthe mechanism 100isinthe configuration
as shown in Figs. 12A to 16, the lever 118 may again be
pivoted downwardly to the lower position to bring about
simultaneous rotational movement of the wheel 120 (in-
cluding the cover plate 141 and the cam 142) in the same
direction as that of the downward movement of the lever
118, to bring a neighbouring protruding portion 146 of
the cam 142 into engagement with the upwardly extend-
ing portion of the cranked portion 110, thus pivoting the
arches 106 into mating engagement with the posts 104,
thereby closing the ring pairs.
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[0020] When the lever 118 is thus in its lower position,
it may be allowed to return, under the biasing force of the
torsion spring 122, to its upper position. During this up-
ward pivoting movement of the lever 118 in the direction
opposite to the arrow A in Fig. 2A, the upper arm of the
torsion spring 132 slides along a slanted edge 150 of an
adjacenttooth 140 of the ratchet gear 130 until itengages
with a transverse straight edge 138 of a neighbouring
tooth 140. The mechanism 100 thus resumes its ring-
closed configuration as shown in Figs. 1A to 5. Again,
the upward return movement of the lever 118 does not
bring about any change in the configuration of the ring
pairs.

[0021] Itcanbe seenfromthe foregoing thatthe mech-
anism 100 of the present invention possesses at least
the following distinctive features:

a. the ring pairs change its configuration, whether
from the ring-closed configuration to the ring-open
configuration or from the ring-open configuration to
the ring-closed configuration, only upon pivotal
movement of the lever 118 in one direction, which,
in the present illustrated case, is the downward piv-
oting movement of the lever 118 from its upper po-
sition to its lower position;

b. there is no change in the configuration of the ring
pairs upon upward return pivoting movement of the
lever 118 from its lower position to its normal stable
upper position;

c. upon downward pivotal movement of the lever 118
from the upper position to the lower position, the
wheel 120 only rotates in a same direction, to move
the ring pairs from the ring-closed configuration to
the ring-open configuration and from the ring-open
configuration to the ring-closed configuration;

d. when the mechanism 100 is in its ring-closed con-
figuration, a first protruding portion 146 of the cam
142 is in contact with, abuts and acts on an upwardly
protruding portion of the cranked portion 110, and
when the mechanism 100 is moved through a ring-
open configuration to resume the ring-closed config-
uration, it is a second protruding portion 146 of the
cam 142 which is in contact with, abuts and acts on
the upwardly protruding portion of the cranked por-
tion 110, and so on. With such an arrangement, the
working life of the mechanism 100 may be extended,
because the rubbing against with the upwardly pro-
truding portion of the cranked portion 110 is shared
equally among the plurality of protruding portions
146;

e. when the mechanism 100 is in its ring-open con-
figuration and the lever 118 is in its upper position
(as shown in Figs. 12A to 16), sufficient clearance
is allowed for hole-punched paper to be inserted into,
or removed from, the posts 104 and the arches 106;
and

f. the control assembly 116 converts the rotational
movement of the wheel 120 into an up-and-down
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movement of the leaf spring 112.

[0022] In the mechanism 100 discussed above, the
ring pairs only change its configuration, whether from the
ring-closed configuration to the ring-open configuration
orfrom the ring-open configuration to the ring-closed con-
figuration, upon downward pivoting movement of the le-
ver 118 from its upper position to its lower position. It
should however be understood that, with the direction of
the teeth 140 of the ratchet gear 130 oppositely oriented,
and with the torsion springs 122, 132 suitably re-posi-
tioned, the lever 118 may be biased towards a lower po-
sition, and the ring pairs only change its configuration
upon upward pivoting movement of the lever 118 from
its lower position to its upper position.

[0023] Figs. 18A to 22 show various views of a lever-
arch type file mechanism according to a second embod-
iment of the present invention, generally designated as
200. The mechanism 200 is structurally very similar to
the mechanism 100 discussed above. A lever 218 of a
control assembly 216 is pivotable from its upper position
as shown in Figs. 18A to 22 downwardly (i.e. in the di-
rection indicated by the arrow B in Fig. 19A) towards a
base 202 to change the mechanism 200 from a ring-
closed configuration (in which a pair of posts 204 are in
a mating relationship with a pair of arches 206 to form a
pair of closed rings) to a ring-open configuration (in which
the posts 204 are pivoted out of engagement with the
arches 206), as shown in Figs. 24A to 28.

[0024] The control assembly 216 includes, in addition
to the lever 218, a wheel 220 operatively associated with
the lever 218 via a claw and ratchet gear arrangement.
The wheel 220 includes a cover plate 241 fixedly en-
gaged (e.g. by being integrally formed) with a cam 242.
A ratchet gear 230 of the claw and ratchet gear arrange-
ment is fixedly secured to the wheel 220 for simultaneous
movement by two pins 228. A torsion spring 232, which
constitutes the "claw" in the claw and ratchet gear ar-
rangement, is carried by a rivet 234 between the lever
218 and the ratchet gear 230. The cam 242 has an un-
dulating cam surface 244 with five protruding portions
246 and five recessed portions 248 alternately and equi-
angularly disposed relative to one another. Another tor-
sion spring 222 is engaged with the lever 218 by a rivet
224. The wheel 220, ratchetgear 230, rivet 234, the upper
arm of the torsion spring 232, lever 218, the upper arm
of the torsion spring 222, and rivet 224 are all pivotable
or rotatable about a common axis R-R.

[0025] It can be seen by comparing Fig. 6E with Fig.
23E thata major difference between the control assembly
116 of the mechanism 100 and the control assembly 216
of the mechanism 200 is that the lower arm of the torsion
spring 222 is shorter than that of the torsion spring 122.
In the mechanism 100, the lower arm of the torsion spring
122 is engaged with the plate 114 close to the base 102.
However, in the case of the mechanism 200, and as can
be seen in Figs. 19A and 20, the lower arm of the torsion
spring 222 is engaged with a plate 214 further away from
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the base 202.

[0026] When the mechanism 200 is in the ring-open
configuration and the lever 218 is in its lower position, as
shown in Figs. 24A to 28, if the downward force acting
on the lever 218 is released, the lever 218 will return to
its stable upper position under the upward biasing force
of an upper arm ofthe torsion spring 222, while not chang-
ing the configuration of the ring pairs, as shown in Figs.
29A to 33.

[0027] The lever 218 may then be pivoted downward
once again to close the ring pairs. When the downward
force acting on the lever 218 is released, the lever 218
will return to its stable upper position under the upward
biasing force of the upper arm of the torsion spring 222,
while not changing the configuration of the ring pairs. The
mechanism 200 will then resume its configuration as
shown in Figs. 18A to 22.

[0028] A lever-arch type file mechanism according to
a third embodiment of the present invention is shown in
Figs. 34A to 38, and generally designated as 300. Figs.
34A to 38 show the mechanism 300 in its ring-closed
configuration. Similar to the mechanisms 100, 200 dis-
cussed above, the mechanism 300 includes a base 302,
which may be made of a metal sheet. Two posts 304 are
fixedly secured to the base 302, and two arches 306 are
engaged with the base 302 for relative pivotal movement.
The arches 306 are joined with each other via a cranked
portion 310 which is fixed and integrally formed with the
arches 306 for simultaneous movement. By way of such
an arrangement, the cranked portion 310 may be caused
to pivot to bring about simultaneous pivotal movement
of the arches 306 between a first position in which free
ends of the arches 306 mate with free ends of the posts
304 (as shown in Figs. 34A to 38) to form two rings ex-
tending upwardly from the base 302 ("ring-closed con-
figuration") for retaining pieces of hole-punched paper,
and a second position in which free ends of the arches
306 are out of engagement with free ends of the posts
304, thus opening the two rings ("ring-open configura-
tion") to allow pieces of hole-punched paper to be re-
trieved from or inserted into the posts 304 and/or the
arches 306.

[0029] Beneath the cranked portion 310 is aleaf spring
312 which acts upwardly on the cranked portion 310 from
below. By way of such an arrangement, the leaf spring
312 biases the arches 306, via the cranked portion 310,
away from the posts 304, i.e. to the ring-open configura-
tion. A metal plate 314 extends generally upwardly from
the base 302. The plate 314 is formed integrally with the
base 302, and may, for example, be punched out from
the same piece of metal sheet with which the base 302
is made.

[0030] The lever-arch type file mechanism 300 in-
cludes a control assembly, generally designated as 316,
as shown in Figs. 39A to 40. The control assembly 316
includes a lever 318 linked with a wheel 320 via a claw
and ratchet gear arrangement. The wheel 320 includes
a cover plate 341 and a cam 342 fixedly engaged with
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each other, e.g. by being formed integrally with each oth-
er of a single plastic piece. For clarity purposes, the cover
plate 341 is shown in dotted lines only in Figs. 34B, 35A,
and 39A, and are not shown in Figs. 34C-34E, 35B, 36,
38 and 39B-39F.

[0031] As shown in Figs. 39A to 40, in the control as-
sembly 316, the wheel 320 (including the cover plate 341
andthe cam 342) is fixedly engaged (e.g. by being formed
integrally) with a ratchet gear 330. The lever 318 is en-
gaged with the ratchet gear 330 via a rivet 334. A claw
352 is engaged, with a torsion spring 332, with the lever
318 viaarivet 354, so that the claw 352 is pivotable about
the lever 318 about an axis S-S. When duly assembled,
the torsion spring 332 biases the claw 352 towards the
teeth 340 of the gear 330, as shown in Figs. 39C and
39E, in which the free end of the claw 352 is in engage-
ment with a tooth 340 of the gear 330. A torsion spring
322 is engaged with the lever 318 via a rivet 324. By way
of such arrangement, the wheel 320 (together with the
cam 342 and the ratchet 330), the lever 318 and an upper
arm 356 of the torsion spring 322 are rotatable or pivot-
able about a common axis M-M.

[0032] As shown in Figs. 35A, 37 and 38, the lower
arm of the torsion spring 322 is fixedly engaged with the
plate 314 of the mechanism 300, and the upper arm 356
of the torsion spring 322 is engaged with the lever 318.
The torsion spring 322 thus biases the lever 318 towards
the upper position as shown in Figs. 34A to 38.

[0033] The cam 342 has a peripheral undulating cam
surface 344 with six protruding portions 346 and six re-
cessed portions 348 alternately and equi-angularly dis-
posed relative to one another. When the mechanism 300
is in the ring-closed configuration as shown in Figs. 34A
to 38, one of the protruding portions 346 engages and
acts on an upwardly protruding portion of the cranked
portion 310, thus maintaining the arches 306 in a mating
relationship with the posts 304.

[0034] When the lever 318 of the mechanism 300 piv-
ots downwardly in the position indicated by the arrow C
as showninFig. 35A, the claw 352 is brought downwardly
about the axis M-M. Because of the engagement be-
tween the claw 352 and a tooth 340 of the ratchet gear
330, downward movement of the claw 352 will cause the
ratchet 330 (and thus the cam 342 and the cover plate
341) to rotate about the axis M-M in the same direction
as the lever 318. Each downward pivoting movement of
the lever 318 causes the cam 342 to rotate through 30°.
[0035] When the wheel 320 is thus rotated, and the
lever 318 is in a lower position, as shown in Figs. 41A to
45, one of the recessed portions 348 faces the upwardly
protruding portion of the cranked portion 310 (as shown
in Fig. 41B and 45, in which the cover plate 341 is re-
moved for clarity purposes). The leaf spring 312 may thus
pivot upwardly to pivot the cranked portion 310, thus piv-
oting the arches 306 away from the posts 304, thereby
opening the rings.

[0036] When the downward force acting on the lever
318 is released, because of the upward biasing force
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exerted by the upper arm 356 of the torsion spring 322,
the lever 318 will return to the upper position, without
thereby changing the configuration of the mechanism
300, untilthe claw 352 engages with a neighbouring tooth
340 of the gear 330, as shown in Figs. 46 to 48.

[0037] Fig. 49 shows the lever 318 during its move-
ment from its lower position (LP), through an intermediate
position (IP), to its upper position (UP). When the lever
318 s in its lower position (LP), the claw 352 engages a
tooth 340 of the gear 330. During its upward return move-
ment, the claw 352 slides along an outer side of a neigh-
bouring tooth 340 of the gear 330, through its intermedi-
ate position (IP), until the lever 318 reaches its upper
position (UP), in which the claw 352 engages the neigh-
bouring tooth 340 of the gear 330. During such a move-
ment, the wheel 320 (and thus the gear 330) does not
exhibit any rotational movement relative to the base 302,
and thus there is no change in the configuration of the
ring pairs.

[0038] Whenthe mechanism 300isinthe configuration
as shown in Figs. 46 to 48, the lever 318 may again be
pivoted downwardly to rotate the cam 342 to act on the
cranked portion 310 to pivot the arches 306 back to a
mating relationship with the posts 304 to close the rings.
The lever 318 may then be released to allow it to return
to its upper position without changing the configuration
of the rings.

[0039] In the mechanism 300, a torsion spring 332 is
disposed between the claw 352 and the lever 318 to pro-
vide the necessary pre-load. As an alternative, and as
shown in Figs. 50A to 50C, the lever 318 may instead be
linked with the claw 352 via an extension spring 358,
which also serves the purpose of biasing the claw 352
towards the gear 330.

[0040] A lever-arch type file mechanism according to
a fourth embodiment of the present invention is shown
in Figs. 51A to 53, generally designated as 400, in aring-
open configuration with a lever 418 in an upper position.
[0041] The structure of the mechanism 400 is similar
to the mechanisms 100, 200, 300 discussed above, with
the main difference residing in the construction of a con-
trol assembly 416 (see Figs. 62A to 62E) for operating
the opening and closing of a pair of rings formed of two
posts 404 and two arches 406.

[0042] As shown more clearly in Figs. 62A to 62E, the
lever 418 is engaged with a ratchet gear 430 of a claw
and ratchet gear arrangement via links 460, 462, such
that the lever 418 is pivotable relative to the link 460, and
the link 460 is pivotable relative to the link 462. The link
462 is also pivotally engaged with a claw 452, which is
biased by an extension spring 458 towards teeth 440 of
the gear430. The link 462 is fixedly secured with the gear
430, which is in turn fixedly secured or integrally formed
with a wheel 420 with a cam 442. The cam 442 has four
protruding portions 446 and four recessed portions 448
alternately and equi-angularly disposed relative to one
another.

[0043] When the mechanism 400 is in the ring-open
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configuration as shown in Figs. 51A to 53, an upwardly
protruding portion of a cranked portion 410 is received
within one of the recessed portions 448 of the cam 442.
By reason of the upward biasing force of a leaf spring
412, the arches 406 joined by the cranked portion 410
are pivoted away from the posts 404 (which are fixed to
a base 402), thus maintaining the mechanism 400 in its
ring-open configuration.

[0044] When the lever 418 is pivoted downwardly (as
indicated by the arrow D in Fig. 54B) about an axis F-F
(see Fig. 56) to the lower position as shown in Figs. 54A
to 57, because of the engagement between the claw 452
and the gear 430, the gear 430 and the cam 442 are
caused to rotate in the direction of the arrow E in Fig.
54B, which is opposite to the pivoting direction of the
lever 418. This brings one of the protruding portions 446
of the cam 442 into engagement with the upwardly pro-
truding portion of the cranked portion 410, thus pivoting
the arches 406 towards the posts 404 until they are in a
mating engagement with each other, to thereby close the
ring pairs.

[0045] The lever 418 is also engaged with a torsion
spring 422 which biases the lever 418 towards the upper
position. Thus, when the force acting on the lever 418 by
a user is released, the lever 418 will return, under the
biasing force of the torsion spring 422, back to the upper
normal stable position, as shown in Figs. 58A to 61, with-
out changing the configuration of the ring pairs. Because
of the biasing force of extension spring 458, the claw 452
will slide along an outer curved surface of the gear 430
until it engages with a neighbouring tooth 440, as shown
in Figs. 58B and 60.

[0046] As shown clearly in Figs. 63A to 63C, when the
lever 418 is pivoted downwardly from its upper position
(as shown in Fig. 63A), through an intermediate position
(as shown in Fig. 63B) to its lower position (as shown in
Fig. 63C), the gear 430, and thus the cam 442, is caused
to rotate through 45°. When the lever 418 is then re-
leased, it will return to its upper position (as shown in
Figs. 64A to 64C), and the claw 452 will move from the
tooth 440 with which it is then currently engaged, to a
neighbouring tooth 440 for engagement.

[0047] It can be seen that the lever 418 is pivotable
about the fixed axis F-F, and the link 462, the gear 430,
the cam 442 and the wheel 420 are pivotable about a
fixed axis G-G (see Fig. 53) above and parallel to the
axis F-F. The claw 452 is pivotable about an axis H-H
(see Fig. 62E) which is also parallel to the axis F-F, but
is movable upon movement of the lever 418.

[0048] When the mechanism 400 is in the ring-closed
configuration as shown in Figs. 58A to 61, one may pivot
the lever 418 from its normal upper stable position down-
wardly (in the direction indicated by the arrow D in Fig.
54B) to move a next recessed portion 448 of the cam
442 toface the upwardly protruding portion of the cranked
portion 410, thus allowing the arches 406 to pivot away
from the posts 404, to thereby open the ring pairs. When
the downward force acting on the lever 418 is released,
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the lever 418 will return, under the upward biasing force
of the spring 422, to its upper stable normal position,
without changing the configuration of the mechanism
400.

[0049] Each ofthe mechanisms 100, 200, 300 and 400
discussed above may be fixedly secured, e.g. by rivets
or the like, with a substrate, e.g. a cover, which may be
made of cardboard, plastics or the like, to form a lever-
arch type file.

[0050] It should be understood that the above only il-
lustrates examples whereby the present invention may
be carried out, and that various modifications and/or al-
terations may be made thereto without departing from
the spirit of the invention.

[0051] It should also be understood that certain fea-
tures of the invention, which are, for clarity, described in
the context of separate embodiments, may be provided
in combination in a single embodiment. Conversely, var-
ious features of the invention which are, for brevity, de-
scribed in the context of a single embodiment, may also
be provided separately or in any appropriate sub-combi-
nations.

Claims

1. A lever-arch type file mechanism (100, 200, 300,
400) including:

a base (102, 202, 302, 402);

at least two rings secured to and extending up-
wardly from said base for engaging holes in at
least a piece of paper, each said ring including
apost member (104, 204, 304, 404) fixed to said
base and an arch member (106, 206, 306, 406)
movable relative to said post member between
a ring-closed configuration in which said rings
are closed and a ring-open configuration in
which said rings are open; and

control means (116, 216, 316, 416) operable to
move said rings between said ring-closed con-
figuration and said ring-open configuration;

wherein said control means includes at least a lever
member (118, 218, 318, 418) movable between a
first position and a second position;

characterized in that when said rings are in said
ring-open configuration, said lever member is mov-
able from said first position to said second position
to move said rings to said ring-closed configuration,
and that when said rings are in said ring-closed con-
figuration, said lever member is movable from said
first position to said second position to move said
rings to said ring-open configuration.

2. A mechanism according to Claim 1 further charac-
terized in that said lever member is biased towards
said first position.
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A mechanism according to Claim 1 or 2 further char-
acterized in that said first position is an upper po-
sition and said second position is a lower position.

A mechanism according to any of the preceding
claims further characterized in that said control
means includes a rotatable member (120, 220, 320,
420) engaging a shaped portion (110, 310, 410) join-
ing said arch members.

A mechanism according to Claim 4 further charac-
terized in that said rotatable member includes a
plurality of protruding portions (146, 246, 346, 446)
each engageable with said shaped portion to pivot
said arch members relative to said post members to
move said rings to said ring-closed configuration.

A mechanism according to Claim 4 or 5 further char-
acterized in that said rotatable member includes a
plurality of recessed portions (148, 248, 348, 448)
each engageable with said shaped portion to allow
said arch members to pivotrelative to said post mem-
bers to move said rings to said ring-open configura-
tion.

A mechanism according to Claim 6 further charac-
terized in that said rotatable member includes a
series of alternating recessed portions and protru-
sion portions.

A mechanism according to Claim 5, 6 or 7 further
characterized in that said rotatable member in-
cludes from four to six protruding portions.

A mechanism according to any one of Claims 5to 8
further characterized in that said rotatable member
includes from four to six recessed portions.

A mechanism according to any one of Claims 5to 9
further characterized in that said lever member and
said rotatable member are pivotable about a same
axis (P-P, R-R, M-M).

A mechanism according to any one of Claims 5to 9
further characterized in that each of said lever
member and said rotatable member is pivotable
about a respective fixed axis (F-F, G-G).

A mechanism according to any one of Claims 4 to
11 further characterized in that said lever member
is movable from said first position to said second
position to bring about rotational movement of said
rotatable member in one direction only.

A mechanism according to any one of Claims 4 to
12 further characterized in that said lever member
and said rotatable member are operatively associ-
ated with each other via a claw and ratchet gear ar-
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rangement.

14. A lever-arch type file including a lever-arch type file

mechanism (100, 200, 300, 400) according to any
of the preceding claims fixedly secured to a sub-
strate.
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