PCI‘ WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) Intemnational Patent Classification 5 : (11) International Publication Number: WO 93/17605

A47C15/00 Al (43) International Publication Date: 16 September 1993 (16.09.93)

(21) International Application Number: PCT/US93/02048 | Published
With international search report.

(22) International Filing Date: 9 March 1993 (09.03.93) With amended claims and statement.
(30) Priority data:
07/848,234 9 March 1992 (09.03.92) UsS

(71X72) Applicant and Inventor: FROMSON, Howard, A. [US/
US]; 15 Rogues Ridge Road, Weston, CT 06880 (US).

(74) Agent: FALLER, F., Brice; Felfe & Lynch, 805 Third Ave-
nue, New York, NY 10022 (US).

(81) Designated States: BR, CA, JP, European patent (AT, BE,
CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE).

(54) Title: MODULAR CHAIR

(57) Abstract

Two tetrahedrons (10, 20) are fixed together at a common joint (17) and provided with a seat (18) fixed between faces (11,
21) of respective tetrahedrons and parallel to a support plane formed by two joints (16, 26) meeting the common joint (17) at the
common joint. For equilateral tetrahedrons which meet at an angle of 109° 30’ between faces, plural seating can be provided by
fixing three or more tetrahedrons together in a variety of configurations having a common support plane and seats (18, 28) paral-
lel thereto.




applications under the PCT.

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

Austria

Australia

Barbados

Belgium

Burhina Faso
Bulgaria

Benin

Brasil

Canada

Central Alricant Republic
Congo

Swiverland

Cote o ivaire
Canicroon
Cacchoslovakia -
Csech Republic
Gicrmany

Denmark

Spain

Finland

MG

France

Gabaon

United Kingdom
Guinca

Greece

Hungary

Ireland

haly

Japan

Democratic People’s Repuhlic
ol Korea
Repubhic of Korea
Rivakintan
Licchtenstein

Sn lanka
Luscmbanrg
Muaco
Muadagascar

Muali

Mongolia

Mauritania
Malawi
Netherlands
Norway

New Zeatand
Poland

Portugal

Rominia

Russian Federation
Sudan

Sweden

Slovab Republic
Scocgal

Soviet Union
Chad

Togo

Ukraine

United Statey of Ameria
Vict Nam

N



WO 93/17605 PCT/US93/02048

MODULAR CHAIR

Background of the Invention

The invention relates to a chair constructed of
tetrahedral members.

While chairs have been around for thousands of years,
the basic structural member has generally been rectangular
and does not lend itself to modular construction.

There is also the need, in some environments, for a
plural chair structure which offers some isolation between
chairs, thereby offering their occupants some privacy.

It would therefore be desirable to realize a modular
chair construction offering some spacing between seats,
especially a construction which may be assembled in a
variety of seating configurations.

GBA 1,204,245 discloses modular furniture which
includes a plurality of tetrahedrons which meet in pairs to
form six linear Jjoints, the joints of each tetrahedron
including a common joint at which one of the faces of each
tetrahedron meets one of the faces of the other tetrahedron
along a common Jjoint. The tetrahedrons do not include
respective support joints which meet respective support

- joints of other tetrahedrons to form a support plane placed
against the ground. Rather, the tetrahedrons form an upper
assembly which fits onto a ground engaging base assembly.
Embodiments formed exclusively of equilateral tetrahedrons

are not contemplated.

Summary of the Invention

The modular chair of the present invention has two
tetrahedrons fixed together along a common joint and
provided with a seat.

Each tetrahedron, 1like all tetrahedrons, has four
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triangular faces joined at six joints to form a solid. 1In
the inventive chair, one face of each tetrahedron meets one
of the faces of

another tetrahedron along a common joint to enclose an
external angle outside of the tetrahedrons. Each
tetrahedron further has a support joint which meets the
support joint of the other tetrahedron at a corner common
to the common joint to define a support plane. A support
member fixed between the faces enclosing the external angle
serves as a seat.

When the tetrahedron is an equilateral tetrahedron
having four faces outlined by equilateral triangles, the
internal angle between each pair of faces is 70°30’. When
the external angle described above is 109°30’, three or more
tetrahedrons may be fixed together along common joints to
provide plural seating in a variety of arrangements.

According to one arrangement, four tetrahedrons are
placed together so that their support joints outline a
square and four outwardly facing seats are provided.

The tetrahedrons may also be placed together in a
linear arrangement so that a plurality "n" of tetrahedrons
provides a plurality "n-1" of seats. This arrangement may
extend in straight arrays, the support legs being in a zig-
zag pattern, so that adjacent seats face in opposite
directions. Such straight arrays may meet at right angles
along a common joint to accommodate the corner of a room,
for example.

The latter described construction would be especially
desirable in the waiting area at an airport gate. One
contingent of waiting passengers would sit in an L-shaped
array facing the tarmac, while another contingent would sit
in an inwardly facing L-shaped array. Both contingents
would enjoy spacious personal seating in a striking
geometric environment.

An advantage of the tetrahedral members is their
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structural strength and stability, which is especially

pronounced in multiple seating arrays.

Brief Description of the Drawings

Figure 1 is a perspective view of the chair;
Figure 2 is a plan view of the chair;

Figure 3 1is a front view of the chair;
Figure 4 is a rear view of the chair;

Figure 5 is a left end view of the chair;
Figure 6 1is a right end view of the chair;

Figure 7 1is a perspective of four tetrahedrons
linearly arranged to provide three seats;

Figure 8 is a plan view of four tetrahedrons arranged
to provide four seats;

Figure 9 is .a more extensive array of tetrahedrons

arranged to provide mutually facing seats.

Detailed Description of the Preferred Embodiments

Figures 1-6 depict a single chair formed by two
equilateral tetrahedrons 10, 20. The tetrahedron 10 has
two upwardly facing faces 11, 12 which meet at a top joint
13, and two downwardly facing faces 14, 15 which meet at a
support joint 16. The tetrahedron 20 has two upwardly
facing faces 21, 22 which meet at a top joint 23 and two
downwardly facing faces 24, 25 which meet at a support
joint 26. The faces 11, 21 meet at a common joint 17 to
enclose an external angle of 109°30’. A support member 18
fixed between faces 11, 21 is parallel to the plane of top
joints 13, 23 and to the plane of support joints 16, 26.

Figure 7 shows an array of four trapezoidal members
10, 20, 10’, 20’ fixed at common joints 17, 27, 17’ to form
a linear array wherein alternate seats face in the same

direction. The members 10/, 20’ repeat the unit formed by
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members 10, 20, the upward faces 22 and 12’ providing for
an oppositely facing support member 28, while the faces
11/, 21’ provide for a seat 18’ facing as seat 18. Note
that the top joints 13, 23, 137, 23’ lie in a common plane
parallel to the plane of support joints 16, 26, 16'.

Figure 8 shows an embodiment offering the highest
space efficiency, with four tetrahedrons 10, 20, 10’, 20
providing four seats 18, 28, 18’, 28’ facing outwardly at
90° intervals. Note that the support joints 16, 26, 16’,
26’ are arranged in a square.

Figure 9 shows a hybrid arrangement representing the
principles of Figures 7 and 8, and further shows how
mutually facing seats in a pit arrangement are possible.

In all arrangements modifications to improve comfort
are possible. As illustrated in Figure 8, trapezoidal
backrests 31 may be provided between planes 11, 21, 22, 11’
etc. at an oblique angle to the seats 18, 28 etc. together
with a planar surface 32 in the plane of top joints 13, 23.
In the arrangement of Figure 8 this yields a square table
surface useful for supporting a lamp or a plant. Padding
and fabric coverings would be expected.

The structural members would in themselves be of
modular construction, for example, for six bars welded
together at three way corners or extrusions fitted into
trapezoidal butt joints.

It is also possible to cast the chairs in concrete, which
would be especially useful in parks and outdoor plazas.

Another possibility is to fabricate parallelograms of
a formable material and fold them between opposed angles so
that at least one joint is preformed. Two such preformed
parallelograms could be placed together to form a
tetrahedron. Alternatively, the preforms could be used as
adjoining faces between adjacent tetrahedrons.

The foregoing is exemplary and not intended to limit

the scope of the claims which follow. In particular, the
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inventive structure is not limited to a chair but may be

used as a table, shelving, or other furniture.
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CLAIMS

1. Modular furniture comprising a pair of

" tetrahedrons which each comprise four triangular faces
which meet in pairs to form six linear joints, said joints
of each tetrahedron including a common joint at which one
of the faces of each tetrahedron meets one of the faces of
the other tetrahedron along said common joints to enclose
an external angle outside of said tetrahedrons, said joints
of each tetrahedron further including a support joint which
meets the support joint of the other tetrahedron to define
a support plane, said furniture further . comprising a
support member fixed between said faces enclosing said
external angle, said support member being parallel to said

support plane.

2. Modular furniture as in claim 1 wherein said
tetrahedrons are equilateral tetrahedrons, each of said
faces being outlined by an equilateral triangle, whereby
each face meets each other face at an internal angle of
70°30"'.

3. Modular furniture as in claim 2 wherein said

external angle is 109°30’.

4. Modular furniture as in claim 3 comprising at
least one additional equilateral tetrahedron having a face
which meets a face of another said tetrahedron along a
common joint to enclose a further external angle of 109°30/
outside of said tetrahedrons, said at least one additional
tetrahedron having a support joint which meets the support
joint of said another tetrahedron in said common support
plane, said furniture further comprising at least one
additional support member fixed between said faces

enclosing said further external angle.
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5. Modular furniture as in claim 4 comprising four
said tetrahedrons fixed together along four common joints,
and four support joints which form a square in said support

plane.

6. Modular furniture as in claim 4 wherein said

support members lie in a common plane.

7. Modular furniture as in claim 4 comprising at
least three tetrahedrons arranged so that their support
joints form a zig-zag pattern in said support plane.

8. Modular furniture as in cléim 1 further
comprising a trapezoidal surface extending at an oblique
angle to said support member between said faces enclosing

said external angle.

9. Modular furniture comprising a pair of
equilateral tetrahedrons which each comprise four
eéuilateral triangular faces which meet in pairs to form
six linear joints wherein each face meets each other face
at an internal angle of 70°30’, said joints of each
tetrahedron including a common joint at which one of the
faces of each tetrahedron meets one of the faces of the
other tetrahedron along said common joints to enclose an
external angle outside of said tetrahedrons, said joints of
each tetrahedron further including a support joint which
meets the support joint of the other tetrahedron to define
a support plane, said furniture further comprising a
support member fixed between said faces enclosing said

external angle.

10. Modular furniture as in claim 9 wherein said
external angle is 109°30’.
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11. Modular furniture as in claim 10 comprising at
least one additional equilateral tetrahedron having a face
which meets a face of another said tetrahedron along a
common joint to enclose a further external angle of 109°30'
outside of said tetrahedrons, said at least one additional
tetrahedron having a support joint which meets the support
joint of said another tetrahedron in said common support
plane, said furniture further comprising at 1least one
additional support member fixed between said faces

enclosing said further external angle.

12. Modular furniture as in claim 11 comprising four
said tetrahedrons fixed together along four common joints,
and four support joints which form a square in said support

plane.

13. Modular furniture as in claim 11 wherein said

support members lie in a common plane.

14. Modular furniture as in claim 11 comprising at
least three tetrahedrons arranged so that their support

joints form a zig-zag pattern in said support plane.

15. Modular furniture as in claim 9 wherein said

support member is parallel to said support plane.

16. Modular furniture as in claim 9 further
comprising a trapezoidal surface extending at an oblique
angle to said support member between said faces enclosing

said external angle.

17. Modular furniture consisting of a pair of
tetrahedrons which each comprise four triangular faces
which meet in pairs to form six linear joints, said joints

of each tetrahedron including a common joint at which one
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of the faces of each tetrahedron meets one of the faces of
the other tetrahedron along said common joints to enclose
an external angle outside of said tetrahedrons, said joints
of each tetrahedron further including a support joint which
meets the support joint of the other tetrahedron to define
a support plane, said furniture further consisting of a
support member fixed between said faces enclosing said

external angle.

18. Modular furniture as in claim 17 wherein said
tetrahedrons are equilateral tetrahedrons, each of said’
faces being outlined by an equilateral triangle, whereby
each face meets each other face at an internal angle of
70°30/.

19. Modular furniture as in claim 18 wherein said

external angle is 109°30‘.

20. Modular furniture as in claim 19 wherein said

support member is parallel to said support plane.
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AMENDED CLATMS

[received by the International Bureau on 15 June 1993(15.06.93):
original claims 1-9 and 17-20 amended; other claims unchanged (4 pages) ]

1. Furniture assembly comprising a pair of
tetrahedrons which each comprise four triangular faces
which meet in pairs to form six linear joints, said joints
of each tetrahedron including a common joint at which one
of the faces of each tetrahedron meets one of the faces of
the other tetrahedron along said common joints to enclose
an external angle outside of said tetrahedrons, said joints
of each tetrahedron further including a support joint which
meets the support joint of the other tetrahedron to define
a support plane, said furniture assembly further comprising
a support member fixed between said faces enclosing said
external angle, said support member being parallel to'said
support plane.

2. Furniture assembly as in claim 1 wherein said
tetrahedrons are equilateral tetrahedrons, each of said
faces being outlined by an equilateral triangle, whereby
each face meets each other face at an internal angle of
70°30”.

3. Furniture assembly as in claim 2 wherein said

external angle is 109°30’.

4. Furniture assembly as in claim 3 comprising at
least one additional equilateral tetrahedron'having a face
which meets a face of another said tetrahedron along a
common joint to enclose a further external angle of 109°30‘
outside of said tetrahedrons, said at least one additional
tetrahedron having a support joint which meets the support
joint of said another tetrahedron in said common support
plane, said furniture assembly further comprising at least
one additional support member fixed between said faces

enclosing said further external angle.
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5. Furniture assembly as in claim 4 comprising four
said tetrahedrons fixed together along four common joints,
and four support joints which form a square in said support

plane.

6. Furniture assembly as in claim 4 wherein said

support members lie in a common plane.

7. Furniture assembly as in claim 4 comprising at
least three tetrahedrons arranged so that their support

joints form a zig-zag pattern in said support plane.

8. Furniture assembly as in <claim 1 further
comprising a trapezoidal surface extending at an oblique
angle to said support member between said faces encldsing

said external angle.

9. Modular furniture comprising a pair of
equilateral tetrahedrons which each compris=: four
equilateral triangular faces which meet in pairs to form
six linear joints wherein each face meets each other face
at an internal angle of 70°30/, said joints of each
tetrahedron including a common joint at which one 6f the
faces of each tetrahedron meets one of the faces of the
other tetrahedron along said common Jjoints to enclose an
external angle outside of said tetrahedrons, said joints of
each tetrahedron further including a support joint which
meets the support joint of the other tetrahedron to define
a support plane, said furniture further comprising a
support member fixed between said faces enclosing said

external angle.

10. Modular furniture as in claim 9 wherein said
external angle is 109°30’.
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11. Modular furniture as in claim 10 comprising at
least one additional equilateral tetrahedron having a face
which meets a face of another said tetrahedron along a
common joint to enclose a further external angle of 109°30°
outside of said tetrahedrons, said at least one additional
tetrahedron having a support joint which meets the support
joint of said another tetrahedron in said common support
plane, said furniture further comprising at 1least one
additional support member fixed between said faces

enclosing said further external angle.

12. Modular furniture as in claim 11 comprising four
said tetrahedrons fixed together along four common joints,
and four support joints which form a square in said support

plane.

13. Modular furniture as in claim 11 wherein said

support members lie in a common plane.

14. Modular furniture as in claim 11 comprising at
least three tetrahedrons arranged so that their support

joints form a zig-zag pattern in said support plane.

15. Modular furniture as in claim 9 wherein said
support member is parallel to said support plane.

16. Modular furniture as in claim 9 further
comprising a trapezoidal surface extending at an oblique
angle to said support member between said faces enclosing

said external angle.

17. Furniture assembly consisting of a pair of
tetrahedrons which each comprise four triangular faces
which meet in pairs to form six linear joints, said joints

of each tetrahedron including a common joint at which one

L2
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of the faces of each tetrahedron meets one of the faces of
the other tetrahedron along said common joints to enclose
an external angle outside of said tetrahedrons, said joints
of each tetrahedron further including a support joint which
meets the support joint of the other tetrahedron to define
a support plane, said furniture assembly further consisting
of a support member fixed between said faces enclosing said

external angle.

18. Furniture assembly as in claim 17 wherein said
tetrahedrons are equilateral tetrahedrons, each of said
faces being outlined by an equilateral triangle, whereby
each face meets each other face at an internal angle of‘

70°30".

19. Furniture assembly as in claim 18 wherein said

external angle.is 109°30’.

20. Furniture assembly as in claim 19 wherein said

support member is parallel to said support plane.
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STATEMENT UNDER ARTICLE 19

Pursuant to the provisions of PCT Rule 46, applicants
submit herewith replacement sheets for original pages 6, 7,
8 and 9 which contain claims 1-19.

Claims 1-9 and 17-20 have each been changed to recite
"Furniture assembly" instead of "Modular furniture". The

latter term was considered to be unduly limiting since it

could be <construed to 1limit the furniture to the

equilateral tetrahedrons which make modular construction’

possible. Claims 9-16 still recite modular furniture and
the structure which makes multiple construction possible.
The modified claim language is fully supported by the

specification as filed and has been allowed in the U.S.

priority application. Entry prior to publication is hereby

requested.

-
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