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LADDER CHAIR

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional

Application No. 61/990,316 filed May 8, 2014 and herein

incorporated by reference.

STATEMENT REGARDING FEDERALLY

SPONSORED RESEARCH & DEVELOPMENT

Not applicable.

INCORPORATION BY REFERENCE OF

MATERIAL SUBMITTED ON A COMPACT

DISC

Not applicable.

BACKGROUND OF THE INVENTION

Furniture, such as chairs, tables and stools are typically

constructed in different physical arrangements to serve dif-

ferent functions. In certain situations, such as where spaceis

limited, it may be desirable to have a piece of furniture

function in multiple configurations to perform multiple

tasks. In addition, there is a need for a reconfigurable

furniture device that is compact, portable and easy to use.

Therefore, there is a need for a device that allows recon-

figuration of furniture to operate in multiple functional

modes while maintaining the ability to take on a compact

form when not in use. The present invention provides this,

and other advantages, as will be apparent from the following

detailed description and accompanying figures.

BRIEF SUMMARY OF THE INVENTION

In one embodiment, the present invention provides a

portable furniture piece that may be configured into multiple

arrangements by transitioning or converting from a compact

configuration into a chair, lounge, table, deskor stool. In the

compact configuration, in one embodiment, the device is in

the form of a flat package. As a flat package, the present

invention is easily carried and, thus, may be used indoors

and outdoors.

In another embodiment, the present invention provides a

series of panels that are interconnected in succession, such

as by hinges that permit the panels to be folded onto one

another and positioned into a variety of configurations.

In yet another embodiment, the present invention pro-

vides a series of sevenflat panels that are woven together in

succession with flexible webbing material. The weave of the

material around the panels is similar to that of a Jacob’s
Ladder. The interconnection permits the panels to be folded

onto one another and to be positioned into a variety of

configurations.
In still further embodiments, the panels of the present

invention may include a plurality of slots in the panels that
allow a second webbing materialto snake through the panels

and secure the panels in a desired configuration. A key may
be used to tighten down the structure.

Additional objects and advantagesofthe invention will be

set forth in part in the description which follows, and in part
will be obvious from the description, or may be learned by

practice of the invention. The objects and advantages of the
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2
invention will be realized and attained by means of the

elements and combinations particularly pointed out in the

appended claims.

It is to be understood that both the foregoing general

description and the following detailed description are exem-

plary and explanatory only and are not restrictive of the

invention, as claimed.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

In the drawings, which are not necessarily drawntoscale,

like numerals may describe substantially similar compo-
nents throughout the several views Like numerals having

different letter suffixes may represent different instances of

substantially similar components. The drawings illustrate
generally, by way of example, but not by way oflimitation,

a detailed description of certain embodiments discussed in
the present document.

FIG. 1A shows a top view of one embodiment of the
present invention.

FIG. 1B shows a bottom view of the embodiment shown

in FIG. 1A.
FIGS. 2A-2C illustrate a dual-sided hinge that may be

used with an embodimentof the present invention.
FIG. 3 depicts a key used with one embodiment of the

present invention.
FIGS. 4A-4C show howa key and strapping may be used

with an embodiment of the invention.

FIG. 5 shows an embodiment of the present invention
configured in a compact, flat panel configuration or folded

configuration for storage and carrying.
FIGS.6A-6C illustrate how an embodimentofthe present

invention may be configured as a chair.

FIGS. 7A-7Cillustrate how an embodimentofthe present
invention may be configured as a lounge.

FIGS. 8A-8Billustrate how an embodimentofthe present
invention may be configured as a table.

FIGS. 9A-9Billustrate how an embodimentofthe present
invention may be configured as a desk.

FIGS. 10A-10B illustrate how an embodiment of the

present invention may be configuredas astool.

DETAILED DESCRIPTION OF THE
INVENTION

Detailed embodiments of the present invention are dis-

closed herein; however, it is to be understood that the
disclosed embodiments are merely exemplary of the inven-

tion, which may be embodied in various forms. Therefore,

specific structural and functional details disclosed herein are
not to be interpreted as limiting, but merely as a represen-

tative basis for teaching one skilled in the art to variously
employ the present invention in virtually any appropriately

detailed method, structure or system. Further, the terms and
phrases used herein are not intended to be limiting, but

rather to provide an understandable description ofthe inven-

tion.
In one preferred embodiment, as shown in FIGS. 1A and

1B,the present invention provides a plurality of panels 1-7
that may be rectangular or square in configuration. The

panels may be madeofany desired material that has a degree
of rigidity such wood,plastic, or fiberglass and the like.

In other embodiments, panels 1-7 may be identical panels

that are 17.5"x19"x34"7-ply Baltic Birch plywood. The
plywoodis finished with a water-based flat clear coat to

resist water and to feel smooth to the touch. Other materials
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that may be usedin lieu of plywoodare plastic, carbon fiber,
fiber glass, or other species of wood. The panel dimensions

as well as the cut out placements of each panel may vary.

Thefinish for the panels may also vary and could be painted
or stained.

When combined together, the panels may be configurable
into a variety of furniture designs. Moreparticularly, as will

be shownbelow,the panels maybetransitioned or converted
from a portable compact design to one or more functional

configurations such as a chair, lounge, desk or stool as well

as many other functional configurations. In addition, the
panels may be converted from any other design into another

design, i.e., from a chair to a desk.
As shown in FIGS. 1A and 1B,each ofthe panels contain

a plurality of spaced apart slots 101-108 with a portion ofthe
slots running downthe centerline of the panels. As shown in

FIGS. 1A and 1B and 2A-2C, a Jacob’s Ladder flipping

hinge arrangement generally comprises a first strap which
has a first end connected to a first panel and a second end

connected to a second panel wherein the first strap wraps
around an exterior side of the second panel, and a second

strap which hasa first end connected to the second panel and
a second end connectedto the first panel wherein the second

strap wraps around an exterior side of the first panel. This

forms two spaced hinges at opposite ends of the first and
second panels. The hinge movement will be further

explained in the description below. A third strap may be
provided to provide a hinge withless flexibility or play in the

non-hinging-axis of the configuration. More than three
straps may also be provided as described below.

As shown in FIGS. 1A and 1B and 2A-2C,in a preferred

embodiment, panels 1-7 may be interconnected by flipping
hinges that may be in the form of a Jacob’s ladder. As further

shown, a repeatable hinge design that may be used with a
preferred embodiment involves three straps 110-112, which

maybe of equal length and madeofa flexible material such

as nylon. Strap 110 is affixed to an edge of panel 1 and
transverses across panel 1 to panel 2 whereit is affixed to an

opposing edge ofpanel 2. Panel2, in turn, has straps 111 and
112 that transverse across panel 2 to panel 1 where they are

affixed to an opposing edge of panel 1. As shown in FIGS.
1A and 1B,straps 113-115 repeat this pattern to form hinge

109. While six straps are shown in total, the three-strap

configuration of straps 110-112 maybe used as well. To form
hinge 120, straps 121-126 are configured as described

above. In addition, as shown in FIGS. 1A-1B, hinges
130-133 may also be configured as described above. In

addition, locking straps 150 and 152 may be provided on the
outer edges of panels 1 and 7, respectively.

As illustrated in FIG. 2A, using the above described

hinges permit opposing or working edges 200-203 of panels
1 and 2 to be hinged to each corresponding edge of its

successive panel. As shown, edge 200 of panel 1 may be
both hinged to and movable with respect to edge 202 of

panel2 as a result ofthe construction ofhinge 109. Edge 201
of panel 1 may also be hinged to and movable with respect

to edge 203 of panel 2 as a result of hinge 120. In addition,

working edges 202-203, as well as the other working edges
on other panels, may be similarly hinged together and

operate as described. In operation, each panel is connected
to the adjacent panel by a Jacob’s Ladder flipping hinge

arrangement which depends on the arrangement of inter-
laced ribbons disclosed above. This arrangement allows

each panel to act as if hinged to the next oneat either of its

two working ends.
The straps or webbing that may be used include a 2-inch

wide black polypropylene seatbelt material. In other
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4
embodiments, other strap or webbing material that may be
used include leather, cotton, or other plastic material. The

width ofthe webbing maybeless than or more than 2 inches.

Each respective panel may deploythis dual hinged design
with respect to its successive panel. As a result, the panels

can fold onto one another andbe positionedinto a variety of
configurations. However, mechanical hinges may be used as

well. Their use, however, limits the number of configura-
tions that may be obtained.

As shownin FIGS. 3 and 4A-4C,the panels are locked or

tightened together by locking mechanism 300. In a preferred
embodiment, locking mechanism 300 is a key that interacts

with locking straps 150 and 152. Key 300 is comprised of a
steel 3-bar slider 304 connected to an adjustable slider 306

with webbing material. In a preferred embodiment, two keys
are used to maintainthe rigidity of the desired configuration.

In addition, other tensioning mechanisms knownto those of

skill in the art may be used as well.
As shown in FIG. 4A one or more rivets 400 or, some

other suitable fasteners, may be used to fasten the straps or
webbing to the panels. Other suitable methods of fastening

the webbing to the panels may include glue or welding.
In operation, as shown in FIG. 4B,slider 304 is slipped

through slot 410. Strap 152 is then threaded through slider

306 and pulled to create a binding force that is exerted on the
panels. Straps 150 and 152 may be snaked through a

plurality of panels to tighten down the configured structure.
FIG. 5 shows an embodimentof the present invention in

a flat, stacked configuration 500. Handle 502 is provided to
assist in transporting the panels. This configuration is used

for transportation and storage. The piece is capable of

folding into a flat package that can be easily toted around
and stowed. Two locking mechanisms or keys may be used

to lock the panels together by passing through the slots of
each panel, and also to form handle 502 for carrying.

As shown in FIGS. 6A-6C, the present invention may

transition or convert from a stack design 500 into a chair
design 600. As shown, panels 5-7 form the base of the chair

and panels 1-4 form the other components of the chair.
Specifically, panel 3 forms the seat and panels 1 and 2 form

the backrest. In addition, this configuration allows the user
to sit upright with thefeet flat to the floor. This configuration

may also be adjusted to angle back or move forward

depending on whichslots are used to secure the structure as
demonstrated by the different connection points 602 and

612.
FIG.6B depicts potential locations to lock or tighten chair

assembly 610. As shown, two keysare used to create tension
between the panels through interaction with straps 150 and

152. In operation, straps are inserted through a desired slot

and the keys are inserted through a desired slot. The straps
are threaded through buckle 306 and pulled to tighten the

assembly. As indicated above, buckle 304 prevents the key
from slipping through aslot.

FIG. 6C depicts how each successive panel may be
flipped away from each adjoining panel to convert the panels

from the folded, stacked panel configuration 500 to chair

600. In operation, the seven panels, which may be connected
byflipping hinges, initially start in folded configuration 500

and then are configured into a desired functional form. In a
preferred embodiment, chair 600 is comprised of three

connected triangles with the first defined by panels 5, 6, and
7, the second defined by panels 3, 4 and 7, and the third

defined by panels 1, 2, and 3.

FIG.6C illustrates one of the many operational modes of
the invention. As shown, the reconfiguration method may

start with an end panel, such as panel 1 which is flipped
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away from panel 2 into a first desired position. Panel 2 is
then flipped away from panel 3 into a second desired

position. Panel 3 is then flipped away from panel 4 into a

third desired position. Panel 4 is then flipped away from
panel 5 into a fourth desired position. Panel 5 is then flipped

away from panel 6 into a sixth desired position. Panel 6 is
then flipped away from panel 7 into a seventh desired

position. Next, locking mechanisms are used to bind the
arrangement together.

FIGS. 7A-7Cillustrate how panels 1-7 may be configured

into an adjustable lounge 700 and 710. This configuration
allows the user to lay back and stay elevated above the

ground. This configuration may also be adjusted to angle the
user’s view forward and lowerthelegs, or to angle the user’s

view upwards and elevate the legs. The adjustability of the
design is shown bythe different locations in which connec-

tion points 702 and 712 are located on panel 4 as shown in

FIGS. 7B and 7C. Again, these different variations depend
on the slots used to secure the structure and the location of

the locking straps and locking mechanisms.In a preferred
embodiment, panels 3-5 form the base, panels 1-2 form the

backrest, and panels 6-7 form the footrest. As also illus-
trated, in a preferred embodiment, arranging the panels into

two connected triangles with the first defined by panels 1-4

and the second defined by panels 4-7 forms lounge 700.
FIGS. 8A and 8B illustrate how panels 1-7 may be

configured into a table 800. Panel 3 provides the base, panels
1, 2, 4, and 7 provide the sides and panels 5 and 6 function

as the top. In a preferred embodiment, table 800 is formed
by arranging the panels into three connected triangles with

the first defined by panels 1, 2, 3, the second defined by

panels 1, 4, 5, and the third defined by panels 2, 6, and 7.
FIGS. 9A and 9B illustrate how panels 1-7 may be

configured into a desk 900. As shown, panels 2-3 and 5-6
form the bases and panels 1, 4 and 7 form the desktop.

Locking mechanism 300 and straps interact to secure the

arrangement. Desk 900 may be formed by arranging the
panels into two opposingly located triangles (panels 1-3 and

panels 5-7) connected by a planar surface formed by panels
1, 4 and 7.

FIGS. 10A and 10Billustrate how panels 1-7 may be
configured into a stool 1000. As shown, panels 2 and 3 form

the base and panels 1, 4-7 form the remainderofthe stool.

Locking mechanism 300 and straps interact to secure the
arrangement. Stool 1000 may be formed by arranging the

panels into a quadrilateral.
While in a preferred embodiment the present invention

provides a multi-functional, reconfigurable furniture system
having seven panels, other embodiments provide different

numbers of panels. For example, in other embodiments, the

furniture system may deploy 3-6 panels and in other
embodiments the system may deploy 8 or more panels.

While the foregoing written description enables one of
ordinary skill to make and use whatis considered presently

to be the best mode thereof, those of ordinary skill will
understand and appreciate the existence of variations, com-

binations, and equivalents of the specific embodiment,

method, and examples herein. The disclosure should there-
fore not be limited by the above described embodiments,

methods, and examples, but by all embodiments and meth-
ods within the scope and spirit of the disclosure.

Whatis claimed is:
1. A multi-functional, convertible furniture system com-

prising:

a plurality of panels, each of said panels having afirst
working edge and an opposingly located second work-

ing edge;
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6
two adjacent panels connected by atleasta first strap and

a secondstrap, thefirst and second straps being spaced

apart, each of said straps having an end connected to a

first working edge of one panel and an opposing end of

said strap connected to the second working edge of the

other adjacent panel;

a third strap interlaced between said spaced apart first and

secondstraps, said third strap having an end connected

to a first working edge of one panel and an opposing

end of said strap connected to the second working edge

of the other adjacent panel;

said interlaced first, second, and third straps permitting

adjacent panels to act as if hinged to one another at

either said first or said second working edges; and

said panels adapted to be converted from a folded con-

figuration to a functional configuration.

2. The system of claim 1 further including a plurality of

slots in said panels sized to releaseably engage at least one

locking mechanism thatrigidly connects the panels together.

3. The system of claim 2 wherein said plurality of panels

is comprised of seven panels.
4. The system of claim 3 wherein said functional con-

figuration is a chair.

5. The system of claim 3 wherein said functional con-
figuration is a lounge.

6. The system of claim 3 wherein said functional con-
figuration is a desk.

7. The system of claim 3 wherein said functional con-
figuration is a table.

8. The system of claim 3 wherein said functional con-

figuration is a stool.
9. A multi-functional, convertible furniture system com-

prising:
seven panels, each of said panels having; a first working

edge and an opposingly located second working edge;

two adjacent panels connected byat least a first strap
and a secondstrap, the first and second straps being

spaced apart, each of said straps having an end
connected to a first working edge of one panel and an

opposing end of said strap connected to the second
working edge of the other adjacent panel;

a third strap interlaced between said spaced apart first

and second straps, said third strap having an end
connected to a first working edge of one panel and an

opposing end of said strap connected to the second
working edge of the other adjacent panel;

said interlacedfirst, second, and third straps permitting
adjacent panels to act as if hinged to one another at

either said first or said second working edges;

a plurality of slots in said panels sized to releasably
engage at least one locking mechanism that rigidly

connects the panels together; and
said seven panels adapted to be converted from a folded

configuration to a functional configuration.
10. The system of claim 9 wherein said functional con-

figuration is a chair formed by arranging said panels into

three connected triangles.
11. The system of claim 9 wherein said functional con-

figuration is a lounge formed by arranging said panels into
two connectedtriangles.

12. The system of claim 9 wherein said functional con-
figuration is a desk formed by arranging said panels into two

opposingly located triangles connected by a planar surface.

13. The system of claim 9 wherein said functional con-
figuration is a table formed by arranging said panels into

three connected triangles.
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14. The system of claim 9 wherein said functional con-

figuration is a stool formed by arranging the panels into a

quadrilateral.


