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SHEET RETENTION MECHANISMS FOR SPRING CLAMP BINDERS

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is related to U.S. Application No.
11/490,687, filed July 21, 2006, and U.S. Application No.
11/522,626, filed September 18, 2006, both of which are

incorporated herein by reference.

BACKGROUND

Binders are used for holding a wide variety of items,
including sheets of physical media, such as loose sheets of
paper and the like. A spring ciamp binder includes a cover
and at least one spring clamp, which applies a clamping
force for retaining items inserted between the clamping .
surfaces of the spring clamp. In some spring clamp binders,
a front cover and a back cover are attached to opposite
sides of one or more spring clamps that are located in the
spine of the binder. In operation, the front and back
covers are folded back against the sides of the spring
clamps, whereby the front and back covers act as levers and
the spine acts as a fulcrum in opening the spring clamps to
enable items to be inserted between the clamping surfaces of
the spring clamps. '

Currently available spring clamp binders typically are
sufficient for informal and non-professional binding
applications. Such binders, however, do not provide robust
and aesthetically pleasing sheet retention capabilities, nor
are they designed for efficient and cost-effective
manufacture. Therefore, what are needed are spring clamp
binders with improved sheet retention mechanisms that
provide robust and aestheticaily pleasing binding results

and may be manufactured efficiently and cost-effectively.

SUMMARY
In one aspect, the invention features a spring clamp
binder that includes a cover, at least one spring clamp
defining a respective holding volume, and a datum bar. The

datum bar includes a spacer that extends through .the holding
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volume. The spacer has a planar datum surface that includes
an elongate axial surface region and first and second
surface region projections. The axial surface region
defines a longitudinal axis. The first and second surface
region projections protrude from respective locations along
the axial surface region on respective sides of the spring
clamp in different directions intersecting the longitudinal
axis. -

In another aspect, the invention features a spring
clamp binder that includes a cover, at least one spring
clamp defining a respective holding volume, a datum bar, a
tension system, and at least one engagement feature. The
datum bar includes a spacer extending through the holding
volume‘and having a planar datum surface exposed to engage
leading edges of sheets of physical media inserted within
the holding volume. The tension system has a central
portion and first and second side portions. The central
portion is within the holding volume between the spacer and
the spring clamp. Each of the first and second side

portions is attached to the cover. The at least one

- engagement feature is exposed to engage sheets of physical

media inserted within the holding volume.

In another aspect, the invention features a spring
clamp binder that includes a cover, at least one spring'
clamp defining a respective holding volume, a datum bar, and
a tension system. The datum bar includes a spacer extending
through the holding volume and having a planar datum surface
exposed to engage leading edges of sheets of physical media
inserted within the holding volume. The tension system has
a central portion and first and second side portions. The
central portion is within the holding volume between the
spacer and the spring clamp. Each of the first and.second
side portions is attached to the cover. The spring clamp
binder additionally includes at least one attachment
mechanism between the spacer and the spring clamp.

In another aspect, the invention features a method in
accordance with which a tension system is positioned between

at least one spring clamp defining a respective holding
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volume and a datum bar. The datum bar includes a spacer
that has a planar datum surface. The planar datum surface
includes an elongate axial surface region and first and
second surface region projections. The axial surface region
defines a longitudinal axis. The first and second surface
regions projections protrude from respective locations along
the axial surface region in different directions
intersecting the longitudinal axis. The spring clamp is
attached to the datum bar with the datum bar and the tension
system extending through the holding volume and the surface
region projections protruding from the axial surface region
on respective sides of adjacent ones of the spring clamps.
Opposite side portions of the tension system are affixed to
a cover.

Other features and advantages of the invention will
become apparent from the following description, including

the drawings and the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 is an exploded view of an embodiment of a spring
clamp binder.

FIG. 2 is a perspective view of an embodiment of a
spring clamp. ,

FIG. 3A is a perspective view of an embodiment of a
datum bar.

FiG. 3B is a top view of the datum bar shown in FIG.
3A.

FIG. 3C is a cross-sectional view of the datum bar
shown in FIG. 3A taken along the line 3C-3C.

FIG. 4A is a perspective view of three exemplary spring
clamps shown in phantom superimposed over the embodiment of
the datum bar shown in FIG. 3A.

FIG. 4B is a cross-sectional view of one of the spring
clamps and the datum bar shown in FIG. 4A taken along the
line 4B-4B.

FIG. 5 is a cross-sectional view of an embodiment of a
tension system that includes an engagement feature for

engaging sheets of physical media.
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cross-sectional view of an embodiment of a

sheet retention mechanism that includes an engagement

feature for engaging sheets of physical media.

FIG. 7A is a perspective view of three exemplary spring

clamps shown in phantom superimposed over an embodiment of a

datum bar.

FIG. 7B is a cross-sectional view of one of the spring

clamps and the datum bar shown in FIG. 7A taken along the
line 7B-7B.

FIG. 8A is a cross-sectional view of the spring clamp

and the datum bar shown in FIG. 8B with the spring clamp in

an open state.

FIG. 8B is a cross-sectional view of the spring clamp

and the datum bar shown in FIG. 8A after a coupling member

of the datum bar has been heat staked to the spring clamp.

FIG. 8C is a cross-sectional view of the spring clamp

and the datum bar shown in FIG. 8B with the spring clamp in

a closed state.

FIG.
FIG.
bar shown
FIG.
bar shown
FIG.

9A is a
9B is a
in FIG.
9C is a
in FIG.
10A is

spring clamp.

FIG.
FIG. 10A.
FIG.
FIG.
bar shown
FIG.
bar shown
FIG.

10B is

11A is
11B is
in FIG.
11C is
in FIG.
12A is

spring clamp.

FIG.
FIG. 12A.
FIG.

12B is

13A is

top view of an embodiment of a datum bar.
bottom view of an embodiment of the datum
9A.

side view of an embodiment of the datum
9A.

a perspective view of an embodiment of a
a bottom view of the spring clamp shown in

a top view of an embodiment of a datum bar.

a bottom view of an embodiment of the datum
11A.

a side view of an embodiment of the datum
11A.

a perspective view of an embodiment of a
a bottom view of the spring clamp shown in

a top view of an embodiment of a datum bar.
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FIG. 13B is a side view of an embodiment of the datum
bar shown in FIG. 13A with three copies of an embodiment of
a spring clamp shown in phantom.

FIG. 14 is a flow diagram of an embodiment of a method
of manufacturing an embodiment of a spring binder.

FIG. 15A is an exploded view of an embodiment of a
spring binder. .

FIG. 15B is a diagrammatic side view of the spring
binder shown in FIG. 15A. .

DETAILED DESCRIPTION
In the following description, like reference numbers

are used to identify like elements. Furthermore, the

drawings are intended to illustrate major features of

exemplary embodiments in a diagrammatic manner. The
drawings are not intended to depict every feature of actual
embodiments nor relative dimensions of the depicted

elements, and are not drawn to scale.

I. INTRODUCTION

The embodiments that are described herein provide
spring clamp binders that include sheet retention mechanisms
that provide improved performance and increase manufacturing
efficiency and cost-effectiveness. As used herein the term
“spring clamp binder ” refers to a device that has a cover
and one or more spring clamps for holding one or more items,
including sheets of physical media, such as loose sheets of
paper, pages of a photoalbum, and other types of physical
media.

Some embodiments include a datum bar that has a planar
datum surface against which physical media sheets may be
registered so that the opposite ends of the sheets present a
clean edge to the user. The datum bar also limits the
insertion depth of physical media sheets into the spring
clamps to reduce the marginal portions of the physical media
sheets that are obscured by the sheet retention mechanism.

'~ Some of these embodiments include-one or more spring

clamps, which are distributed at spaced apart locations
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along the datum bar. In some of these embodiments, -the
planar datum surface includes surface region projections
that protrude from the axial surface region on respective
sides of at least one of the spring clamps to inhibit
insertion of physical media sheets between the datum bar and
the spring'clamps. In this way, these embodiments increase
the likelihood that all the sheets loaded into the spring
clamp binder will be aligned properly against the planar
datum surface.

Some embodiments include engagement features that
engage physical media that are loaded into the spring clamp
binder. The engagement features increase the strength with
which the spring clamp binder retains the physical media.

In this way, these embodiments reduce the likelihood of the
physical media inadvertently falling out of the spring clamp
binder as a result of accidental bumping or dropping the
binder. '

Some embodiments include attachment mechanisms between
the spring clamps and the datum bar. The attachment
mechanisms reduce the number of component parts needed to
manufacture the spring clamp binders and reduce the
complexity of the manufacturing process. 'In this way, these
embodiments enable the spring clamp binders to be

manufactured efficiently and cost-effectively.

IT. OVERVIEW

FIG. 1 shows an exploded view of an embodiment of a
épring clamp binder 10 that includes a cover 12, three
spring clamps 14, 16, 18, a tension system 20, and a datum
bar 22. Other embodiments may include a smaller number
(i.e., one or two) of spring clamps or a greater number
(i.e., more than three) of spring clamps

The cover 12 includes a front part 24, a spine part 26,
and a back part 28. Each of the front, spine, and back
parts 24-28 of the cover 12 typically is formed.of multiple
material layers, including an outer covering layer 30 and
front, spine, and back base layers 32, 34, 36. The outer

covering layer 30 typically is formed of a durable material
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(e.g., a textile). The central region of the outer covering
30 are attached to the outwardly facing surfaces of the base
layers 32-36, whereas the marginal edges of the outer

covering layer 30 typically are folded over the side edges

. of the base layers 32-26 and attached to the inwardly facing

surfaces of the base layers 32-36. - The base layers 32-36
typically are formed of a rigid planar material (e.g.,
paperboard or a stiff polymeric material). 1In the
illustrated embodiment, the spine base layer 34 is segmented
into three sections 38, 40, 42 to facilitate bending during
opening and closing of the spring clamp binder 10. In other.
embodiments, the spine base layer 24 may be unsegmented or
it may be segmented into two or more than three segments.

In the illustrated embodiment, the front part 24 of the
cover 12 includes an optional window 44, which allows users
to see an image on the first front facing one of physical
media sheets loaded into the spring clamp binder 10. The
illustrated embodiment also includes an optional protective
sheet 46 that is affixed to the front base layer 32. 1In
general, the protective sheet 46 may be formed of a wide
variety of different materials, including an acetate
material, a single or composite polymeric film, or vellum.
The protective sheet 46 typically is made of a transparent
material in embodiments in which the window 38 is present.

A decorative front pastedown sheet 48 typically is attached

" to the inwardly facing surface of the front base layer 32

over the frontside marginal edges of the outer covering
layer 30 and over a folded down edge of the protective sheet
46 (if present). A decorative back pastedown sheet 50 also
typically is attached to the inwardly facing surface of the
back base layer 36 over the backside marginal edges of the
outer covering layer 30.

In general, the spring clamps 14-18 may be implemented
in a wide Qariety of different ways. In some embodiments,
the spring clamps 14-18 are implemented in accordance with
any of the spine clamp embodiments disclosed in U.S.
Application No. 11/490,687, filed July 21, 2006, and U.S.
Application No. 11/522,626, filed September 18, 2006. In
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the embodiment illustrated in FIG. 1, each of the spring
clamps 14-18 is formed of a rectangular sheet of meterial

(e.g., spring steel, sheet metal, or a resilient polymeric

.material) that is bent along two parallel fold lines to form

a backside 52 and two clamping sides 54, 56, which have
inner surfaces that define a respective holding volume in
the shape of a triangular cylinder. The opposing terminal
ends of the clamping sides 54, 56 have clamping surfaces 60,
62, which hold items inserted therebetween. X

In some embodiments, the spring clamps 14-18 are formed
in a normally closed state in which the clamping surfaces
60, 62 are normally in-contact with one another and apply a
specified preload force between the clamping surfaces 60,
62. In tHese embodiments, the spring clamp binder 10 is in
a closed state when no items are held between the clamping
surfaces 60, 62. This feature redueeé the risk that sheets
of physical media may become inadvertently captured by or
entangled with the spring clamps. Ih some embodiments, the
spring clamps 14-18 may be configured to apply a preload
force of at least approximately 0.1 pounds per linear inch.
In some embodiments, the spring clamps 14-18 apply to sheets
of physical media inserted between the clamping surfaces 60,
62 a clamping force that is in a range of approximately 1 to
5 pounds per linear inch. The clamping force may be
measured by measuring the force needed to open the clamp by
pulling at the edges of the clamp where the clamping
surfaces meet;

In operation, the front and back parts 24, 28 of the
cover 12 are folded back against the clamping sides of the
spring clamps 14-18, whereby the front -and back parts 24, 28
act as levers and the spine part 26 as a fulcrum in opening
the spring clamps 14-18 to enable items to be inserted
between the clamping surfaces 60, 62 of the spring clamps
14-18. 1In response to a sufficient applied force, the
opposing inner surfaces of the clamping sides 54, 56 of the
spring clamps 14-18 move away from one another from a closed

state to an open state.
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FIG. 2 shows an embodiment 63 of a spring clamp in
which the oppoéing terminal ends of the clamping sides 54,
56 have respective edge features 64, 66. In this
embodiment, the edge features 64, 66 are outwardly creased
portions of the terminal ends of the clamping sides 54, 56.
Other embodiments may include different edge features,
including any of the edge features disclosed in U.S.
Application No. 11/490,687, filed July 21, 2006.

Referring baqk to FIG. 1, the tension system 20 may be
composed of one or more of a wide variety of different |
matefial compositions. The tension system 20 typically
includes a substantially inelastic body, which may be formed
of, for example, one or more of a substantially inelastic
polymeric compound and a substantially inelastic textile
fabric. The tension system 20 has a central portion 68 and
first and second side portions 70, 72. During assembly of
the spring clamp binder 10, the central portion 68 of the

tension system 20 is secured within the holding volumes 58

- 0of the spring clamps 14-18 between the datum bar 22 and the

inner surfaces of spring clamps 14-18. The first and second
side portions 70, 72 of the tension system 20 are attached
to the front and back parts 24, 28 of the cover 12,
respectively. In this way, the tension system 20 is
operable to transmit an opening force from the front and
back parts 24, 28 of the cover 12 to the clamping surfaces
60, 62 of the spring clamps 14-18.

The datum bar 22 includes a spacer 74 and an integral
datum stop 76. As explained in detail below, attachment
mechanisms secure the spring clamps 14-18 and the tension
sjstem 20 to the spacer 74. After assembly of the spring
clamp binder 10, the spacer 74 extends through the holding
volumes 58 of the spring clamps 14-18 and the spring clamps
14-18 are secured at spaced apart locations along the spacer
74. The spacer 74 has a planar datum surface 78 against
which physical media sheets may be registered so that the
opposite ends of the sheets present a clean edge to the
user. The datum surface 78 also limits the insertion depth

of physical media sheets into the spring clamps 14-18 to
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reduce the marginal portions of the physical media sheets
that are obséured by the sheet retention mechanism. In this
regard, the spacer 74 has a thickness that positions the
datum surface 78 a desired height above the central portion
68 of the tension system 20 within the holding volumes 58 of
the clamps. The datum stop 76 is disposed at a distal end
of the spacer 74. The datum stop 76 has a datum stop
surface 80 that is orthogonal to the datum surface 78. The
datum stop surface 80 provides a second edge against which
physical media sheets may be registered to achieve an
aesthetically pleasing binding of the physical media sheets
with aligned edges. In some embodiments, a second datum
stop may be provided at the opposite end of the spacer 74.
The datum bar 22 typically is formed of a rigid material

(e.g., a rigid plastic or metal material).

ITT. EXEMPLARY SHEET RETENTION MECHANISMS

A. INHIBITING INSERTION OF PHYSTICAL MEDIA SHEETS
BELOW THE PLANAR DATUM SURFACE

As explained above, some embodiments include one or
more spring clamps, which are distributed at spaced apart
locations along the datum bar. In some of these
embodiments, the planar datum surface includes surface
region projections that protrude from the axial surface
region on respective sides of at least one of the spring
clamps to inhibit insertion of physical media sheets between
the datum bar and the spring clamps. In this way, these
embodiments increase the likelihood that all the sheets
loaded into the spring clamp binder will be aligned properly
against the planar datum surface.

_ FIGS. 32, 3B, and 3C respectively show perspective,
.top, and cross-sectional side views of an embodiment 82 of
the datum bar 22 (see FIG. 1) that includes a spacer 84 and
an integral datum stop 85. In some embodiments, the datum
bar 82 is formed of a single molded plastic part. The
spacer 84 has a planar datum surface 86 that includes an

elongate axial surface region 88 and surface region
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projectioné 90, 92, 94, 96. The axial surface region 88
defines a longitudinal axis 98 (see FIG. 3Bf. The surface
region projections 90, 96 respectively protrude from
respective locations along the axial surface region 86 in
diffefent directions that intersect the longitudinal axis
98. Similarly, the surface region projections 90, 96
respectively protrude from respective locations along the
axial surface region 86 in different directions intersecting
the longitudinal axis. In the illustrated embodiment, the
surface region projections 90, 96 protrude in opposite
directions along a common axis 100 that is transverse to the
longitudinal axis 98. The surface region projections 92, 94
also protrude in opposite directions along a common axis 102
that is transverse to the longitudinal axis 98. 1In other
embodiments, the surface region projections 90, 96 may
protrude in different directions along nonparallel axes that
intersect the longitudinal axis 98 at different locations.
Likewise, the surface region projections 92, 94 may protrude
in different directions along nonparallel axes that
intersect the longitudinal axis 98 at different locations.

As shown in FIGS. 3A-3C, the spacer 84 includes planar
side surfaces 104, 106, 108, 110, 112, 114, which are
parallel to the longitudinal axis and intersect the axial
surface region 86 at respective obtuse angles 116, 118. 1In
the illustrated embodiment, the obtuse angles 116-118 are
equal. In general, some or all of the angles of
intersection between the planar side surfaces 104-114 and
the axial surface region 86 may be the same or different.

In some embodiments, the complementary intersection angles
between the planar side surfaces 104-114 and the bottom side
of the spacer are substantially equal (i.e., *5%) to the
angles formed between the back and clamping sides of the
spring clamps.

Referring to FIG. 4A, after assembly, the surface
region projections 90-96 project from the axial surface
region 86 on respective sides of the spring clamp 122. 1In
particular, the surface region projection 90 projects from

the axial surface region 86 on the bottom left side of the
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spring clamp 122; the surface region projection 92 projects
from the axial surface region 86 on the top left side of the
spring clamp 122; the surface region projection 94 projects
from the axial surface region 86 on the top right side of
the spring clamp 122; and the surface region projection 96
projects from the axial surface region 86 on the bottom
right side of the spring clamp 122. In the illustrated
embodiment, the surface region projections 90-96 project .
from locations within gaps between adjacent pairs of spring
clamps 120, 122, 124. In this embodiment, the surface
region projections 90-96 protrude between adjacent ones of
the spring clamps 120-124 to inhibit insertion of physical
media sheets between the spacer 84 and the spring clamps
120-124. This feature increases the likelihood that all the
sheets loaded into the spring clamp binder will be aligned
properly against the planar datum surface 86.

As shown in FIG. 4B, each of the spring clamps 120, 122
has opposing inner clamp surfaces that are operable to move
toward and away from one another between a closed state and
an open state (shown in phantom). A datum plane 126
coincident with the datum surface 86 intersects the opposing
inner clamp surfaces in the open state at distances from the
longitudinal axis 98 less than or equal to distances at
which the surface region projections terminate from the
longitudinal axis 98. 1In this way, the surface region
projections 90-96 are able to inhibit insertion of physical
media sheets between the spacer 84 and the spring clamps
120-124 throughout the normal range of motion of the
clamping sides of the spring clamps 120-124. As used
herein, the term “distance” refers to the shortest (i.e.,

perpendicular) distance.

B. ENGAGEMENT FEATURES FOR ENGAGING SHEETS OF
PHYSICAL MEDIA

As explained above, some embodiments include engagement
features that engage sheets of physical media that are
loaded into the spring clamp binder. The engagement

features increase the strength with which the spring clamp
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binder retains sheets. In this way, these embodiments
reduce the likelihood of the physical media sheets
inadvertently falling out of the spring clamp binder as a
result of accidental bumping or dropping the binder.

In some embodiments, the spring clamp binder 10
includes at least one engagement feature that is exposed for
engaging sheets of physical media inserted within the
holding volumes of the clamps 14-18.

FIG. 5 shows an embodiment 130 of the tension system 20
(see FIG. 1) that includes a substantially inelastic base
layer 132 and a friction layer 134. The base layer 132 may
be formed of, for example, one or more of a substantially
inelastic polymeric compound and a substantially inelastic
textile fabric. The friction layer 134 has a higher
coefficient of friction than the base layer 132. In some
embodiments, the friction layer 134 includes a polymeric
material. The polymeric material may be formed of, for
"example, at least one of rubber, silicone-based resins,
polyvinyl chloride (PVC), neoprene, polyurethane polymers,
and amino resins, such as urea-formaldehyde-melamine (e.g.,
ULY). In some embodiments, the friction layer 134 presents
an exposed textured surface that increases the frictional
engagement beﬁween the tension system 130 and sheets of
physical media inserted with the holding volumes of the
spring clamps. In some of these embodiments, the textured
surface may be provided by an embossed surface of the
friction layer 134 or by particles (e.g., sand particles)
that are embedded in the friction layer 134.

The friction layer 134 typically is disposed over the
regions 138 of the tension system 130 between the opposing
clamping surfaces of the spring clamps. In some of these
embodiments, the friction layer 134 is disposed only over
the central portion of the tension system 130. 1In other
‘ones of these embodiments, the friction layer 134 is
disposed over the entire base layer 132, as shown in FIG. 5.

In some embodiments, the engagement features include
gripping elements that concentrate the forces applied by the

spring clamps to produce local deformations of the physical

<
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media sheets and thereby increase the holding étrength of
the spring clamp binder.

FIG. 6 shows an embodiment of an engagement feature 140
that includes a pair of opposed gripping elements 144, 146
each with a respective tooth (or pointed tip). In this
embodiment, the engagement feature 140 includes a base
portion 147 and toothed portions 149, 151 that project from
the base portion 147 into the holding volume of a spring
clamp 148 adjacent a tension system 153. 1In the illustrated
embodiment, the toothed portions are curved downward towards
the spine part 26 to facilitate loading of the physical
media sheets into the spring clamp binder 10. In operation,
the clamping sides of the spring clamp 148 apply inwardly
directed closing forces to the engagement feature 140.
These forces drive the teeth of the gripping elements 144,
146 into sheets of physical media inserted within the
holding volume of the spring clamp 148. Since the areas
where the teeth contact the physical media sheets are:
smaller than the areas over which the clamping sides apply
the closing forces to the engagement feature 140, the teeth
concentrate the transmission of closing forces to local
areas of the physical media sheets. The teeth of the
engagement feature 140 also may produce location
deformations.in at least the outer ones of the physical
media sheets. These deformations increase the mechanical
retention of the physical media sheets within the holding

volume of the spring clamp 148.

C. ATTACHING SPRING CLAMPS TO THE SPACER /

As explained above, some embodiments include attachment
mechanisms between the spring clamps and the datum bar. The
attachment mechanisms reduce the number of component parts
needed to manufacture the spring clamp binders and reduce
the complexity of the manufacturing process. In this way,
these embodiments enable the spring clamp binders to be

manufactured efficiently and cost-effectively.
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In some embodiments, the attachment mechanisms include
coupling members that are inserted into holes formed through
the backside of the spring clamps.

Referring back to. FIGS. 4A and 4B, in the illustrated
embodiment, the datum bar 82 includes a set of holes 160
passing through the spacer 84 in directions normal to the
planar datum surface 86. In general, each of the spring
clamps includes at least one hole that is aligned with a
respective hole in the spacer. 1In the illustrated
embodiment, each of the spring clamps 120-124 includes a
pair of holes 162 that are aligned with a respective bair of
the holes 160 in the spacer 84. During manufacture, a
coupling mémber (e.g., a screw, rivet, or heat stake) is
inserted through each of the matching holes in the spacer 84
and the spring clamps 120-124. 1In this.process, each
coupling member 163 has one end 165 that is secured to the

spacer 84 and an opposite end 167 that is secured to a

respective one of the spring clamps 120-124. 1In some

embodiments, the coupling members are secured to the spacer
84 and the spring clamps 120-124 while the spring clamps'
120-124 are in an open state (shown in phantom). This
method of attachment ensures that there are gapé between the
spacer 84 and the spring clamps 120-124 when the spring
clamps return to the closed state, as explained below in
connection with FIGS. 8A-8C. These gaps enable freedom of
movement of the spring clamps 120-124 in relation to the
spacer 84 during opening and closing of the spring clamps
120-124.

FIGS. 7A and 7B show an embodiment 170 of the datum bar
22 (see FIG. 1) that includes a set of coupling members 172
(e.g., heat stakes, screws, or rivets) that protrude from a
bottom surface of a spacer 174. Each of the spring clamps
176, 178, 180 includes a pair of holes 182 that are aligned
with a respective pair of the coupling members 172
protruding from the spacer 174.

Referring to FIGS. 8A-8C, in some embodiments, the
coupling members 172 are inserted through the matching holes
180 in the spring clamps 176-180 while the spring clamps
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120-124 are in an open state, as shown in FIG. 8A. The
coupling members 172 are secured to the spring clamps 176-
1801whi1e the clamps 176-180 still are in the open state.

In the illustrated embodiment, the coupling members 172 are
heat stake;, which are deformed by heating to secure the
spring clamps 176-180 to the spacer 172. In other
embodiments, the spring clamps may be secured to the datum
bar in other ways including, for example, one or more of
gluing, bonding, welding, and crimping. As shown in FIG.
8B, in the open state, the side edges 184, 186 of bottom
parts of the spring clamps 176-180 bend away from the bottom
side of the spacer 172. Therefore, at least the peripheral
portions of the melted ends of the heat stakes 172 are
displaced away from the bottom side of the spacer 172. As a

result) there are gaps (8..,) between the spacer 172 and the

aar
spring clamps 176-180 when the spring clamps 176-180 return
to the closed state. These gaps enable freedom of movement
of the spring clamps 176-180 in relation to the spacer 172
during opening and closing of the spring clamps 176—180.

In some embodiments, the attachment mechanisms include
engagement features of the spacer and the spring clamp that
mechanically interlock with one another.

FIGS. 9A, 9B, and 9C respectively show top, bottom, and
side views of an embodiment 190 of the datum bar 22 (see
FIG. 1). The datum bar 190 includes a spacer 191 and datum
stop 193. The spacer 191 has a planar datum surface-l92
that includes peripheral surface region projections 194,
196, 198, 200. The datum bar 190 also includes three sets
of engagement features 202, 204, 206, one for each spring.
clamp that is to be attached to the datum bar 190. Each of
the engagement feature sets 202-206 includes two retention
posts 208, 210 and a locking pin 212. The locking pin 212
is attached to the spacer 191 by a cantilever 214.

FIGS. 10A and 10B show an embodiment of a spring clamp
216 that includes a set of engagement features 218, 220 that
mechanically interlocks with a respective one of the
engagement feature sets 202-206 of the spacer 191. 1In this
embodiment, the engagement features 218, 220 are keyhole
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openings through the backside 222 of the spring clamp 216.
During manufacture,‘the retention posts 208, 210 projecting
from the bottom of the spacer 191 are inserted into the
larger diameter regibns of the kevyhole openings 218, 220.
Next, the spring clamp 216 is slid in a longitudinal
direction toward the datum stop 224 until the locking pin
212 is aligned with the larger diameter portion of the
keyhole opening 220 at which point the spring force exerted
by the cantilever 214 drives the locking pins into the
keyhole opening 220 to mechanically lock the spring clamp
216 to the spacer 191.

FIGS. 11A, 11B, and 11C respectively show top, bottom,
and side views of an embodiment 230 of the datum bar 22 (see
FIG. 1). The datum bar 230 includes a spacer 231 with a

. planar datum surface 232, which has peripheral surface

region projections 234, 236, 238, 240. The datum bar 230
also includes three sets of engagement features 242, 244,
246, one for each spring clamp that is to be attached to the
datum bar 230. Each of the engagement feature sets 242-246
includes two locking through holes 248, 250.

FIGS. 12A and 12B show an embodiment of a spring clamp
252 that includes a set of engagement features 254, 256 that
mechanically interlocks with a respective one of the
engagement feature sets 242-246 of the spacer 231. In this
embodiment, the engagement features 254, 256 are
cantilevered flanges that protrude from the backside 258 of
the spring clamp 252. During manufacture of the spring '
clamp, the flanges 254, 256 projecting from the backside 258
of the spring clamp 252 are bent upwards and inserted into
the locking through holes 248, 250 to mechanically lock the
spring clamp 252 to the spacer 231.

FIGS. 13A and 13B respectively show top and side views
of an embodiment 260 of the datum bar 22 (see FIG. 1). The
datum bar 260 includes a spacer 261 with a planar datum
surface 262, which has peripheral surface region projections
264-302. The datum bar 260 also includes three sets of
engagement features 304, 306, 308, one for each spring clamp
that is to be attached to the datum bar 260. Each of the
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engagement feature sets 304-308 includes four sets of L-
shaped grooves 309, 310, 311, 312. Each set of grooves 309-
312 mechanically interlocks with a respective set of four L-
shaped engagement features (only two features 314, 316vare
shown in the view presented in FIG. 13B), with two
engagement features on each of the opposed clamping sides of
a respective one of three spring clamps 318, 320, 322. 1In
this embodiment, the L-shaped engagement features 314, 316
of the spring clamps 318-322 are cantilevered flanges that
protrude from the backsides 324 of the spring clamps 318-
320. During manufacture, the flanges 314, 316 projecting
from the backside 324 of the spring clamps 318-320 are bent
upwards and inserted into the L-shaped grooves 310, 312 of
the spacer 261 to mechanically lock the spring clamps 318-
322 to the spacer 261. '

Iv. MANUFACTURING SPRING CLAMP BINDERS

FIG. 14 shows an embodiment of a method of
manufacturing the spring clamp binder 10, which is shown in
FIG. 1.

In accordance with this method, a tension system is
positioned between spring clamps and a datum bar (FIG. 14
block 330). The spring clamps defihe'respeCtive holding
volumes. The datum bar includes a spacer that has a planar
datum surface and includes an elongate axial surface region
and first and second surface region projections. The axial
surface region defines a longitudinal axis. The first and
second surface region projections protrude from respective
locations along the axial surface region in different
directions intersecting the longitudinal axis.

The spring clamps are attached to the datum bar with
the datum bar and the tension system extending through the
holding volumes and the surface region projections
protruding between respective side edges of adjacent ones of
the spring clamps (FIG. 14, block 332). In some
embodiments, the spring clamps are attached to the datum bar
while the spfing clamps are in an open state. 1In some

embodiments, the spring clamps are attached to the datum bar



10

15

20

25

30

35

WO 2008/108982 PCT/US2008/002695

-19-

by inserting a coupling member through respective holes in
the spring clamps. In some of these embodiments, the spring
clamps are attached to the datum bar by heat staking the
datum bar to the spring clamps. In some embodiments, the
spring clamps are attached to the datum bar by mechanically
interlocking engagement features of the datum bar with
respective engagement features of the spring clamps.
Opposite side portions of the tension system are
affixed to a cover (FIG. 14, block 334). In some
embodiments, an edge of a protective sheet also is affixed
to the cover. A pastedown sheet typically is attached to
the cover over the affixed edge of the protective sheet.
FIGS. 15A and 15B respectively show an exploded view
and a side view of an embodiment of a spring clamp binder
340 that is manufactured in accordance with an embodiment of
the method shown in FIG. 14. The spring clamp binder 340
includes a covering layer 342, a base layexr 344, a set 346
of five spring clamps, a tension system 348, a datum bar
350, front and back pastedown sheets 352, 354, and a
protective sheet 356. The base layer 344 is segmented into
a front part 358, a spine part 360, and a back part 362.
The spiﬁe part 360 is divided into three sections to
facilitate folding of the spine during opening and closing
of the cover. The tension system 348 includes a set of
predrilled holes 364 to facilitate the extension of a
coupling member from the datum bar 350, through the tension
system 348, to the set 346 of spring clamps. The covering
layer 342, the base layer 344, and the front pastedown sheet
352 include respective openings 366, 368, 370 that are

aligned to form a window in the front part of the cover.

V. CONCLUSION

The embodiments that are described herein provide
spring clamp binders that include sheet retention mechanisms
that provide improved performance and increase manufacturing
efficiency and cost-effectiveness.

Other embodiments are within the scope of the claims.
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WHAT IS CLAIMED IS:

1. A spring clamp binder (10), comprising:

a cover (12);

at least one spring clamp (122) defining a respective
holding volume (58);

a datum bar (82) comprising a spacer (84) extending
through the holding volume (58) and having a planar datum
surface (86) comprising an elongate axial surface region
(88) defining a longitudinal axis (98) and first and second
surface region projections (90, 96) protruding from
respective locations along the axial surface region (88) on
respective sides of the spring clamp (122) in different

directions intersecting the longitudinal axis (98).

2. The spring clamp binder of c¢laim 1, wherein the
first and second surface région projections (90, 96)
protrude beyond respective side edges of the spring clamp
(122) to inhibit insertion of physical media sheets between

side walls of the spacer (84) and the spring clamp (122).

3. The spring clamp binder of claim 1, wherein the
spacer comprises first and second planar side surfaces (106,

112) parallel to the longitudinal axis (98) and intersecting

" the datum surface (86) at respective obtuse angles (116,

118).

4. The spring clamp binder of claim 1, further
comprising a pastedown sheet (48) attached to the cover (12)
and a protective sheet (46) with an edge folded under the
pastedown sheet (48) and affixed to the cover (12).

5. A spring clamp binder (10), comprising:

a cover (12);

at least one spring clamp (148) defining a respective
holding volume (58);

a datum bar (82) comprising a spacer (84) extending
through the holding volume and having a planar datum surface
(86) exposed to engage leading edges of sheets of physical

media inserted within the holding volume (58);
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a tension system (153) having a central portion and
first and second side portions, wherein the central portion
is within the holding volume (58) between the spacer (84)
and the spring clamp (148), and each of the first and second
side portions is attached to the cover (12); and

at least one engagement feature (140) exposed to engage
sheets of physical media inserted within the holding volume
(58).

6. The spring clamp binder of claim 5, wherein the
spring clamp (148) comprises opposing clamping edges (60,
62) operable to apply a clamping force therebetween, and the
engagement feature (140) comprises a friction surface (134)
on the tension system (130 between the opposing clamping
edges (60, 62) of the spring clamp (148).

7. The spring clamp binder of claim 5, wherein the
spring clamp (148) applies a force to the engagement feature
(140) and the engagement feature (140) comprises at least
one gripping element (144, 146) that concentrates a force

applied by the spring clamp (148).

8. A spring clamp binder (10), comprising:

a cover (12); _

at least one spring clamp (122) defining a respective
holding volume (58);

a datum bar (82) comprising a spacer (84) extending
through the holding volume (58) and having a planar datum
surface (86) exposed to engage leading edges of sheets of
physical media inserted within the holding volume (58);

a tension system (153) having a central portion and
first and second side portions, wherein the central portion
is within the holding volume (58) between the spacer (84)
and the spring clamp (122), and each of the first and second
side portions is attached to the cover (12); and

at least one attachment mechanism (163) between the

spacer (84) and the spring clamp (122).
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9. The spring clamp binder of claim 8, wherein the
attachment mechanism comprises a coupling member (163, 172)
extending through a hole (162) in the spring clamp (122) and
having a first end (165) attached to the spacer (84) and a
second end (167) attached to spfing clamp (122).

10. The spring clamp binder of claim 8, wherein the
attachment mechanism comprises engagement features (202-206,
218, 220) of the spacer (191) and the spring clamp (216)

that mechanically interlock with one another.

11. A method, comprising:

positioning a tension system (20) between at least one
spring clamp (122) defining a respective holding volume (58)
and a datum bar (82) comprising a spacer (84) having a
planar datum surface (86) comprising an elongate axial
surface region (88) defining a longitudinal axis (98) and
first and second surface region projections (90, 96)
protruding from respective locations along the axial surface
region (88) in different directions intersecting the
longitudinal axis (98);

attaching the spring clamp (122) to the datum bar (82)
with the datum bar (82) and the tension system (20)
extending through the holding volume (58) and the surface
region projections (90, 96) protruding from the axial
surface region (88) on respective sides of the spring clamp
(122); and

affixing opposite side portions of the tension system
(20) to a cover (12).

12. The method of claim 11, further comprising
affixing an edge of a protective sheet (46) to the cover
(12) and attaching a pastedown sheet (48) to the cover (12)
over the affixed edge of the protective sheet (46).

13. The method of claim 11, wherein the attaching
comprises affixing the clamp (122) to the datum bar (82)

while the spring clamp (122) is in an open state.
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14. The method of claim 11, wherein the attaching

comprises inserting a coupling member (163, 174) through at

least one hole in the spring clamp (122).

15. The method of claim 11, wherein the attaching
comprises mechanically interlocking at least one engagement
feature (202-206) of the datum bar (190) with at least one
engagement feature (218, 220) of the spring clamp (216).
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