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A supported composite tool pack according to aspects of the disclosure includes a concave plastic base coupled to a durable
fabric body. A substantially rigid support panel divides the interior of the pack and supports the fabric body and contents of the
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(57) Abrege(suite)/Abstract(continued):
pack with respect to the base. The pack includes a pair of backpack straps permitting the pack to be worn on the back of a user,

while keeping both hands free for opening doors, hatches or scaling ladders. The fabric body defines a plurality of organizational
structures inside the pack, including but not limited to closed and open pockets, rings and clips for the placement of tools, spare
parts and other equipment. The base and support panel maintain the pack and its contents in an upright and accessible position
when open or closed, giving the user a stable, protected work platform no matter the environment.
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ABSTRACT OF THE DISCLOSURE

A supported composite tool pack according to aspects of the disclosure includes
a concave plastic base coupled to a durable fabric body. A substantially rigid
support panel divides the interior of the pack and supports the fabric body and
contents of the pack with respect to the base. The pack includes a pair of
backpack straps permitting the pack to be worn on the back of a user, while
keeping both hands free for opening doors, hatches or scaling ladders. The
fabric body defines a plurality of organizational structures inside the pack,
including but not limited to closed and open pockets, rings and clips for the
placement of tools, spare parts and other equipment. The base and support
panel maintain the pack and its contents in an upright and accessible position
when open or closed, giving the user a stable, protected work platform no matter

the environment.
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Supported Composite Tool Pack

BACKGROUND
[0001] The present disclosure relates to devices for organizing and

transporting tools and other work implements, more specifically to a tool carrying
arrangement wearable on the back of a user.

[0002] Many boxes and bags have been used to organize and carry tools
and other work implements. Rigid boxes for organizing and carrying tools are
well-known. Buckets and soft bags are also commonly used for storing,
transporting, and accessing tools and other work implements. When using
traditional boxes, buckets and bags, it can be difficult to keep tools neatly
arranged for quick access. Tools can be damaged by contact with each other
during transport. Further, rigid buckets and tool boxes can be difficult to carry In
locations requiring the use of hands to open doors, scale ladders, efc.

[0003] Modern infrastructure includes a huge number of widely dispersed
sub-systems and components that must be installed, maintained or repaired by
service personnel. Such systems and components are found in every possible
environment. from communications equipment on rooftops and towers to energy
infrastructure in below ground tunnels and chambers. Manufacturing, office and
residential structures also include widely dispersed equipment. Installation and
service personnel must bring tools, diagnostic equipment and parts to the
equipment, wherever it Is located. Often, such work areas are wet, dirty and
have restricted access. Workers and their equipment must be able to safely
access rooftops, tunnels and other locations where the worker must use both

hands to gain access, so carrying bags or boxes by hand is not possible.
[0004] There is a need for tool storage and transport containers that

protect tools, keep them organized, allow easy access to the tools and permit the

user use of both hands while transporting the tools.
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SUMMARY
[0005] A supported composite tool pack according to aspects of the

substantially rigid support panel divides the interior of the pack and supports the
fabric body and contents of the pack with respect to the base. The pack includes
a pair of backpack straps permitting the pack to be worn on the back of a user,
while keeping both hands free for opening doors, hatches or scaling ladders.
The fabric body defines a plurality of organizational structures inside the pack,
including but not limited to closed and open pockets, rings and clips for the
placement of tools, spare parts and other equipment. The base and support
panel maintain the pack and its contents in an upright and accessible position

when open or closed, giving the user a stable, protected work platform no matter

the environment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 is a front elevation view of a supported composite tool
pack according to aspects of the present invention;

[0007] Figure 2 is a rear elevation view of the supported composite tool
pack of Figure 1;

[0008] Figure 3 is a left side view of the supported composite tool pack of
Figure 1;

[0009] Figure 4 is a top view of the supported composite tool pack of
Figure 1;

[0010] Figures 5A through 5D Iillustrate the internal structure and

relationships among components of the supported composite tool pack according

to aspects of the disclosure;
[0011] Figure 6 is a left side view of the supported composite tool pack in

an open configuration;
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[0012] Figure 7 is a rear view of the supported composite tool pack
illustrating the strap support hasp disconnected from the hinged handle;

[0013] Figures 8A and 8B are perspective and sectional end views of the
handle and hasp assembly with the hasp arranged for assembly to the hinge

according to aspects of the disclosure;
[0014] Figures 9A and 9B are perspective and sectional end views of the

handle and hasp assembly with the hasp assembled to the hinge pin;

[0015] Figures 10A and 10B are perspective and sectional end views of
the handle and hasp assembly with the hasp latched to the hinge pin;

[0016] Figure 11 is a partial rear elevation view of the supported
composite tool pack showing a pack hanger extending from a pocket in the rear
panel of the pack according to aspects of the disclosure;

[0017] Figure 12 is a left side view of the supported composite tool pack

with the front panel of the pack deployed to provide a support shelf according 1o

aspects of the disclosure;
[0018] Figure 13 is a rear view of the backpack strap assembly of the

composite tool pack according to aspects of the disclosure; and
[0019] Figure 14 is a partial, exploded view of the rear of the fabric body

and back pad of the composite tool pack according to aspects of the disclosure.

DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS

[0020] An embodiment of the disclosed supported composite tool pack
(hereafter “the pack”) will now be described with reference to Figures 1 through
14. The pack, designated generally by reference numeral 10, 1s configured in the
form of a backpack. The major components of the pack 10 are a molded plastic
base 12, a central support member 14, a handle assembly 16, and a fabric body
18 including backpack straps 20 permitting the pack to be worn on the back of a
user. As best shown in Figures 5A through 5D, the pack includes both hard and

soft structural components. The base 12 of the pack 10 is a molded plastic tub

configured to provide a stable support surface for the pack while protecting the
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contents of the pack from the environment. Although a molded plastic base 12 1s

disclosed, other manufacturing methods (such as thermoforming) and materials
may be used to provide a base according to the disclosure. The fabric body 18 is
constructed of heavy duty nylon and polypropylene materials to protect the pack
contents and hold up in jobsite conditions. The base 12 includes internal flanges
29 that are secured to a central support panel 14 of corrugated ABS sheet, but
other suitably rigid and durable materials may also be used to form the central
support panel. The central support panel 14 is configured to extend the width and
height of the pack 10 and is secured to the flanges 22 of the base 12 by rivets 24
or other suitable fastener. In the disclosed embodiment, the central support panel
14 is generally centrally located between the front and rear of the pack, but is not
limited to this specific location. As best shown in Figures 5A and 8-10, a handle
assembly 16 at the top of the pack includes a downwardly projecting flange 26
that is fastened to the central support panel 14 at the top of the pack 10 by rivets.
Alternatively, the central support panel 14 may be trapped in place by other
components, but not secured to the base 12 or handle assembly 16. Thus, the
central support panel 14 forms a supportive spine of the pack 10 extending from
the molded plastic base 12 to the handie assembly 16 at the top of the pack 10.
The central support panel 14 divides the pack 10 into two primary compartments,
a front compartment 28 and a rear compartment 30 as shown in Figures 5A and
5C.

[0021] As best shown in Figures 3 and 4, the disclosed pack 10 includes

two primary zippers 32, 34 allowing access to the two primary compartments, 28,
30 of the pack. Each compartment 28, 30 includes at least one surface for the

organization of tools, cables, parts and components and other work implements.
In the disclosed embodiment, each compartment includes two surfaces upon

which tools and work implements may be organized, numbered 1-4 in Figures 5C

and 5D. As shown in Figure 5A, two organizational panels 36, 38 are arranged
back-to-back on either side of the central support panel 14, and together with the

central support panel 14 form a support extending the length and width of the
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pack 10. Various zippered pockets and pouches are arranged on the fabric body
18 at the inside front and rear surfaces 40, 42 of the pack to provide additional

protected storage. The exterior of the fabric body 18 includes a variety of fabric
pockets, zipper pockets, D rings, and a large front pocket 44 secured with straps
and quick release buckles 46. Bulky items that cannot be zipped inside the front
pocket 44, may be secured using the straps and buckles 46.

[0022] The central support panel 14 is substantially, but not completely
rigid. The central support panel 14 is stiff enough to support the bag body 13
and the contents of the pack in a vertical orientation when the bag is resting on
the base 12. but will flex when exposed to compressive or twisting forces
imposed upon the bag body 18 during use. Absolute rigidity of the central
support panel is not required and a variety of materials or combinations of
materials may be employed to provide the support functionality of the disclosed
corrugated ABS sheet. The base 12 and central support panel 14, in
combination with the bag body 18, result in an upright and stable configuration
which protects the contents of the pack, while providing easy acCess to its
contents. The upright nature of the pack 10 prevents all or parts of the bag body
18 from falling to the floor or ground where it can be soiled or damaged by the
jobsite environment.

[0023] The organizational panels 36, 38 secured to the central support
panel are constructed of durable nylon cordura fabric stitched to 1.5 mm
polyethylene (PE) backing sheet. The PE sheet provides additional support at the

center of the pack and protects the central support panel 14 from damage by
sharp tools that may be stored in the pockets arranged on the panels 36, 38. As

best seen in Figure 5A tiered and nested pockets are arranged on each
organizational panel 36, 38. with the largest pockets at the bottom of each
organizational panel. The pockets are constructed to provide a range of sizes

and orientations for the storage of various tools, parts and equipment and work

implements. In the disclosed embodiment. the pockets are situated so that the

heaviest and bulkiest items may be situated in the large pockets at the bottom of
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the pack but are easily accessible via the two main zipper openings 32, 34. Each
organizational panel 36, 38 also may include flat pockets and zippered
enclosures for the storage of flat and or less bulky items toward the top of the
pack without obstructing the view of and access to the larger items at the bottom
of the pack 10. The fabric of each organizational panel 36, 38 may extend past
the bottom of the PE sheet to form a flap 48. As shown in Figure 5A the flaps 48
are arranged against the bottom of the base 12 and secured to the base by rivets
50 or other suitable fastener. At the top of the pack 10, the organizational panels
36. 38 are secured to the top end of the central support panel 14 and the flange
26 extending downward from the handle assembly 16 by a plurality of rivets 50 or
other suitable fastener. Together, the organizational panels 36, 38 and central
support panel 14 connect the hase 12 to the handle assembly 16 and provide a
semi rigid supportive structure to the pack 10. The base 12 ana central support
36. 38, 14 ensure that the pack remains upright even when the internal pockets
are loaded with heavy tools and equipment and work implements.

[0024] The fabric pack body 18 extends from an upper lip 52 of the base
12 to the handle assembly 16 at the top of the pack 10. The pack body 18 Is
constructed of durable nylon and polypropylene fabric and webbing materials.
These materials are preferred because of thelr abrasion resistance, strength, and
resistance to rot and mildew as well as many common lubricants and solvents
present at worksites. Other materials having similar properties may be employed.
The fabric body 18 consists of fabric panels stitched together and secured to
webbing support to surround and enclose the two primary compartments 28, 30
of the pack 10. As best seen In Figure 1 the front of the fabric body includes one
or more small zippered compartments 54 for quick access. A larger zippered
compartment 44 on the front of the pack can accommodate larger items for quick
access. This compartment 44 is also secured by straps and quick release

buckles 46. It is possible to secure larger items, such as a coil of cable to the

pack 10 using the straps and buckles 46. The front of the fabric body 18 is

connected to a central portion 56 by front zipper 32.
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[0025] As best seen in Figure 14, the rear of the fabric body 18 includes a
padded back panel 58 and backpack straps 20 with sternum strap 21. The fabric
body 18 includes a pair of elongated pockets 60 for flat aluminum bars 62 which
support and distribute the weight of the pack 10 during use. A thermoformed
foam back cushion 58 improves the comfort of the pack during use and includes
air channels to circulate air between the user and the pack 10. The rear portion
of the fabric body including the backpack straps 20 is secured to the remainder of
the fabric body by rear zipper 34. The backpack straps 20 are secured to the top
and bottom of the rear of the fabric body 18 as shown in Figure 3. A sternum
strap 21 with quick release connector is arranged to extend between the
backpack straps 20 across the chest of a user as additional support for the pack
during use. The backpack straps 20 are constructed of heavy gauge durable
fabric surrounding foam padding material.

[0026] With reference to Figures 2-4 and 13, a pair of load positioning
straps 64 extend from an upper portion of the backpack straps 20 to a metal
hasp 66 configured to latch with the pin 68 of the hinge assembly 16. The load
positioning straps 64 serve two functions. First, the load positioning straps 64
cross the rear main zipper 34 and support the weight of the pack directly from the
hinge pin 68 of the hinge assembly 16 via the hasp 66 as shown in Figures 3 and
4. This arrangement removes the weight of the pack 10 from bearing on the rear
main zipper 34 and instead carries the weight via the hasp 66, load positioning
straps 64 and backpack straps 20. Second. the load positioning straps 64 are

adjustable in length, permitting the user to control the position of the pack 10
relative to the user's body. It will be noted by those familiar with the use of

backpacks that it can be useful to allow a user to adjust the position of the
backpack under different circumstances. For example, when walking on an

inclined surface it may be useful to add length to the load positioning straps 64

and allow the weight of the pack to extend away from the user's body for

balance.
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[0027] Figures 1-4 illustrate the hasp 66 engaged with the pin 68 of the
handle assembly 16 at the top of the pack 10. Figure 7 illustrates the hasp 66

disengaged from the handle assembly 16. Figures 8A — 10B illustrate details of
the hinge assembly 16 and the hasp 66 showing how the hasp is engaged to the
hinge pin 68. As shown in Figures 8A and 8B. the hasp includes a connecting
member with slots 70 for receiving the load positioning straps 64. The hasp 66
also includes a C shaped knuckle 72 configured to engage the hinge pin 68. The
hinge assembly 16 includes a molded plastic handle body 74 which supports four
pivot points 76 for the hinge pins 68. The handle body 74 supports each hinge
pin 68 adjacent the pin’s inner and outer ends. Between the pivot points 76, the
handle body includes a cradle 78 configured to support the hasp knuckles 72
when engaged with the hinge pins 68. Figures 0A and 9B illustrate engagement
of the hasp knuckles 72 with the hinge pins 68. The open side of each knuckle 72
passes over the hinge pin 68 with the free end of each knuckle 72 passing
between the hinge pin 68 and the cradle 78. Figures 10A and 10B illustrate the
hasp 66 fully engaged with the hinge pins 68 and in a position for use while the
pack is worn by a user. The hasp 66 may only be engaged and disengaged from
the hinge pins when the hasp is rotated into the position shown in Figures 8A and
8B. When the hasp is in the position shown in figures 10A and 10B during use,
the hasp 66 cannot be disengaged from the hinge pins 68.

[0028] The molded plastic handie body 74 includes a peripheral flange 80
where the handle body 74 is secured to the fabric body 18 of the pack 10. The

handle body 74 also includes a downward extending flange 26 where the handle
body 74 is connected to the central support panel 14 and organizational panels

36, 38 as discussed above. The peripheral flange 80 of the handle body 74
includes a groove 82 which facilitates stitching of the handle body 74 to the
central arch of the fabric body 18 of the pack as best seen in Figures 3 and 4. A
molded plastic handle 84 includes four lobes 86 each defining an opening for the

hinge pin 68. The lobes 86 at each end of the handle 84 are spaced apar,

exposing the hinge pins 68 and providing a space for the hasp knuckles 72 to
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engage the hinge pins 68. The handle 84 includes a grip 88 of softer material
molded around the central portion of the handle 84 to improve the ergonomics
and grip of the handle 84. In the disclosed embodiment, the hinge pin 68 is a 10
mm aluminum rod tapped at either end to receive a 6 mm screw 90. The hinge
pin 68 is inserted through the hinge supports 76 and handle lobes 86 and
secured in place by screws 90. The disclosed handle 84 folds flat at the top of
the pack 10 when not in use as shown in Figures 8A and 8B.

[0029] Figure 11 illustrates a hanger 92 that can be used to hang the pack
10 from any convenient support structure. The hanger 92 may be used to support
the pack 10 off the ground when convenient or necessary to the user. The
hanger 92 may also be employed to support the pack apart from the user while
the user mounts or dismounts a ladder onto a roof or other structure. The hanger
92 includes a metal hook 94 constructed of material strong enough to support the

weight of the pack 10 and its contents. The hook 94 is secured to the pack by an
adjustable strap 96. The hook 94 and strap 96 are stored in a small pocket at the
top rear of the pack when not in use.

[0030] Figure 12 illustrates the pack with the front zipper 32 open and the
front panel of the pack separated from the central portion 56 of the pack and
secured in an open position to form a shelf. A strap 08 extends from the upper
inside of the pack to the upper inside of the front panel to support the front panel
during use as a shelf. The shelf can provide a handy space for temporary storage

of components or tools during use.
[0031] Figure 6 illustrates the pack with the two main zippers 32, 34 open

as well as the front auxiliary zipper open. Each of the main components of the
fabric body is connected to the others by a gusset 100 at either side of the pack
10. The gussets 100 support the panels when open, preventing the fabric body
18 from collapsing to ground level which may be wet and/or dirty. The gussets

100 also prevent unnecessary stress on the main zippers 32, 34 which woula

result from allowing the front and rear panels of the pack 10 to open completely.
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[0032] With reference to Figures 1 - 3 and Figure 5B, the molded plastic

base 12 has a configuration specifically designed to improve the fit and function
of the pack 10 when worn on the back of a user. The base 12 is higher at the
front and tapers to a lower rear lip at the rear of the base. The rear side 102 of
the base 12 is concave to conform to the back of the user. The lowered concave
rear portion 102 of the base 12 improves the comfort of the pack during use. As
best seen in Figure 5B, the base 12 includes an upstanding lip 52 above a
circumferential ridge 104. As shown in Figures 1 and 3, the bottom end of the
fabric body 18 is surrounded by a folded web 106, which is stitched to the fabric
body. Rivets 50 extend through the folded web to secure the fabric body to the
base.

[0033] The fabric body 18 includes an arch shaped central portion 56
extending between the front and rear panels of the fabric body 18. The central
portion 56 of the fabric body Is connected to the front and rear panels by the front
and rear main zippers 32, 34, respectively. The arch shaped central portion 56
includes a reinforcing web material extending from one side of the base to the
other over the top of the pack 10. The sides of the central portion 56 may be
provided with various hooks, pockets and attachment points as shown in figures
1 - 4. The central portion 56 of the fabric body 18 may also include PE sheet
sewn between layers provide additional structural support to the fabric body 18.
The reinforced central portion 56 of the fabric body 18 provides another load path
for weight within the pack extending from the molded base 12 to the handle
assembly 16. This load path is in addition to the connection between the handle
assembly 16 and base 12 provided by the central support panel 14 and

organizational panels 32, 34 as shown in Figure 5A.
[0034] With reference to Figures 6 and 12, it will be observed that the

central portion 56 of the fabric body 18 is asymmetrical, resulting in a pack shape

conducive to use as a backpack. The asymmetrical central portion 56 shifts the

rear panel of the pack 10 to a more upright position with respect to the base 12.

The rear main zipper 34 meets the lip 52 of the base 12 at an angle A closer to

10
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90° than the front main zipper 32, which meets the lip 52 at angle B as shown in
Figure 12.

[0035] Many advantages of the disclosed pack will now be apparent to
those skilled in the art. Many choices of materials, components, attachment
means and fasteners may be made without departing from the scope of the
disclosure. Accordingly the disclosed embodiment is to be construed as

illustrative only and not limiting.

11
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Claims:

1. A tool pack comprising:

a base defining a rigid support surface and including a peripheral lip;

a support panel substantially perpendicular to said base;

a bag body extending from said peripheral lip to define an interior space
surrounding said support panel, saild bag body including at least one interior
surface having a plurality of pockets, a back panel, and a pair of backpack straps
each having an upper portion secured to said back panel adjacent an upper edge
thereof and a lower portion secured to said back panel adjacent said peripheral
lip permitting the pack to be carried on the back of a user;

a handle assembly coupled to an upper end of said bag body opposite
sald base, said handle assembly including a handle base coupled to said bag
body and a handle pivotably coupled to said handle base;

a pair of adjustable length load positioning straps, each of said load
positioning straps extending from one of said backpack straps to said handle
base,

wherein said support panel divides said interior space into two
compartments and said bag body includes a reversible closure mechanism
arranged on opposite sides of said handle assembly, with one said closure
mechanism intermediate said pair of backpack straps and said handle

mechanism, each reversible closure mechanism permitting access to one of said
compartments and said load positioning straps spanning the closure mechanism

iIntermediate said pair of backpack straps and said handle mechanism.

2. The tool pack of claim 1, comprising a central portion of said bag body
extending between said closure mechanisms, said central portion surrounding

said support panel and connecting said base to said handle assembly.

12
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3. The tool pack of claim 1, wherein said support panel has a width and

height substantially equal to a width and height of said interior space.

4. The tool pack of claim 1, comprising a plurality of pockets coupled to at

least one surface of said support panel.

5. The tool pack of claim 1, wherein said support panel is permanently

coupled to both said base and said handle base.

6. The tool pack of claim 1, wherein said base Is a substantially rigid concave

tub, said peripheral lip extending above said support surface.

/. The tool pack of claim 1, wherein said base includes a bottom defining

sald support surface, and a side wall extending from said bottom to said

peripheral lip.

8. The tool pack of claim 7, wherein said side wall has a height that varies

with respect to said support surface.

9. The tool pack of claim 1, wherein said bag body exterior surface including
sald backpack straps is coupled to said peripheral lip along one side of said

base, said peripheral lip and said base having a concave configuration when

viewed from outside said interior space.

10.  The tool pack of claim 1, wherein said pair of load positioning straps

Include a coupling for reversibly connecting said backpack straps to said handle

base.

13
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11.  The tool pack of claim 1, comprising a hasp connected to said pair of load
positioning straps, said hasp including a coupling for reversibly connecting said

pair of load positioning straps to said handle assembly.

12. A tool pack comprising:

a substantially rigid concave base defining a support surface and including
a peripheral wall projecting from said support surface to an upstanding peripheral
lp;

a fabric bag body permanently coupled to said peripheral lip to define an
Interior space, said bag body including a back panel, a pair of backpack straps
each having an upper portion secured so said back panel adjacent an upper
edge thereof and a lower portion secured to said back panel adjacent said
peripheral lip and a plurality of pockets on at least one inside surface;

a generally rigid support panel dividing said interior space into two
compartments, said support panel bearing on said base to support said fabric
bag body with respect to said base;

a plurality of organizational structures arranged on at least one side of said
support panel;

two reversible closure mechanisms in said bag body, each closure
mechanism permitting access to one of said compartments;

a central portion of said bag body extending between said closure

mechanisms and surrounding a top and sides of said support panel; and

a pair of load positioning straps, each of said load positioning straps
extending from one of said backpack straps to said central portion of said bag
body adjacent the top of said support panel and spanning one of said reversible

closure mechanisms.

14
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13. The tool pack of claim 12, comprising a handle mechanism secured to
said central portion of said bag body adjacent the top of said support panel, said
handle mechanism between said closure mechanisms and generally aligned with

said support panel.

14.  The tool pack of claim 13, wherein said support panel is coupled to both

sald base and said handle assembly.

15. The tool pack of claim 12, wherein said load positioning straps are
reversibly coupled to said central portion of said bag body and when coupled to
sald bag body central portion, said load positioning straps connect said backpack
straps to said bag body, thereby removing stress from said one of said reversible

closure mechanisms.
16.  The tool pack of claim 13, comprising a coupling on each load positioning

strap permitting the load positioning strap to be reversibly coupled to a base of

sald handle mechanism.

15
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