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57 ABSTRACT
Disclosed are seating made from pressure vessels, such as
2 p
(21) Appl. No.: 14/524,868 cylindrical propane tanks with hemispherical ends, as well as
methods for making this kind of seating. The methods involve
_ cutting sections of the reclaimed tanks and placing those
(22) Filed: Oct. 27,2014 sections on a jig that establishes defined, ergonomic positions
for seat and back portions of the furniture, and welding appro-
s priate ends or supports to the sections to form the piece of
Related U.S. Application Data furniture. The pieces of furniture are made without bending,
(60) Provisional application No. 61/898,434, filed on Oct. rolling, or otherwise changing the shape of the cut sections

31, 2013.

from the pressure vessel.
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METHOD FOR MAKING SEATING FROM
PRESSURE VESSELS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Patent Application No. 61/898,434, filed Oct. 31, 2013, the
contents of which are incorporated by reference in their
entirety. This application is also related to U.S. Design patent
application Ser. No. 29/469,817, filed Oct. 15,2013, and U.S.
Design patent application Ser. No. 29/459,108, filed Jun. 26,
2013, the contents of both of which are incorporated by
reference in their entirety.

BACKGROUND OF THE INVENTION
[0002]

[0003] Ingeneral, the invention relates to methods for mak-
ing seating from pressure vessels, such as propane tanks, and
to seating made with such pressure vessels.

[0004] 2. Description of Related Art

[0005] The present inventor, Colin Selig, has made metal
seating from discarded propane tanks Designed to store gas
under high pressure, these tanks are typically made of %4 inch
or thicker plate steel, and have a generally cylindrical body
with welded hemispherical ends.

[0006] In the existing Selig manufacturing process, the
metal from these discarded tanks is carefully dissected, and
the curved and hemispherical parts are reassembled into a seat
without any additional forming or shaping of the metal. In a
typical process, a discarded propane tank with a volume of
about 250 U.S. gallons and a diameter of about 30 inches is
used as the starting material.

[0007] Existing Selig propane tank furniture designs
include those disclosed and claimed in U.S. Design Pat. Nos.
D683,146, D683,147, and D683,148, the contents of all of
which are incorporated by reference in their entireties. The
pieces of furniture disclosed in these patents have been manu-
factured by hand using ad hoc processes to cut and join the cut
sections of propane tank. These manufacturing processes
were experimental, inaccurate and made it difficult to make
pieces of furniture with consistent shapes, proportions, and
other characteristics.

1. Field of the Invention

SUMMARY OF THE INVENTION

[0008] Aspects of the invention relate to methods for
repeatably producing comfortable pieces of seating using
continuously curved sections of discarded pressure vessels
without bending, rolling or otherwise changing the curvature
of the source material. The discarded pressure vessels, in
most embodiments, will be generally cylindrical tanks with
welded hemispherical ends, such as propane tanks These
methods include the use of templates when cutting sections
from the discarded pressure vessels by hand and a custom jig
that establishes the correct spacing and relationship between
seating elements and backrest elements.

[0009] The methods may include clamping cut sections of
recycled material to the jig in defined positions to serve as seat
and back portions of the pieces of furniture and welding, or
otherwise securing, support members to or between the seat
and back portions.
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[0010] A second aspect ofthe invention relates to the manu-
facture and use of seating that combines a curved seat with a
curved backrest. This arrangement may provide superior
ergonomics.

[0011] Otheraspects, features, and advantages of the inven-
tion will be set forth in the description that follows.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

[0012] The invention will be described with respect to the
following drawing figures, in which like numerals represent
like features throughout the invention, and in which:

[0013] FIG. 1 is a front perspective view of a chair accord-
ing to one embodiment of the invention;

[0014] FIG. 2 is a rear perspective view of the chair of FIG.
1
[0015] FIG. 3 is a front elevational view of the chair of FIG.
1
[0016] FIG. 4 is a perspective view of an industrial fuel

tank, illustrating the general locations from which the parts of
the chair of FIGS. 1-3 would be cut;

[0017] FIG. 5 is a flow diagram of a method of making
pieces of seating according to other embodiments of the
invention;

[0018] FIG. 6 is a side elevational view of a jig used in the
method of FIG. 5; and

[0019] FIG. 7 is a perspective view of the jig of FIG. 6.
DETAILED DESCRIPTION
[0020] Embodiments of the invention relate to methods of

repeatably producing comfortable seating, and to seating pro-
duced by these methods. Generally speaking, this type of
seating is made with continuously curved parts cut from
discarded pressure vessels, such as discarded propane tanks
In addition to being continuously curved, these kinds of pres-
sure vessels usually have discrete sections—e.g., a central
cylindrical section and two hemispherical endcaps—each of
which has a consistent radius or degree of curvature. While
the source material in these methods is cut and ground to
make the final pieces, the original curvature is retained; the
source material not bent, rolled, or otherwise reshaped during
manufacture.

[0021] One example of seating according to embodiments
of the invention is shown in FIGS. 1-3, which are, respec-
tively, front and back perspective views and a front eleva-
tional view of a seat, generally indicated at 10. The seat 10 has
a seat portion 12 and a backrest portion 14 that are suspended
between two ends 16, 18. The seat portion 12 and backrest
portion 14 are both continuously curved, they have the con-
stant radii of curvature of the respective sections of the pres-
sure vessel from which they were cut, and both have a convex
curvature relative to a person seated in the seat 10 (i.e., the
seat and back portions 12, 14 curve outwardly, toward the
person).

[0022] In the seat 10 of FIG. 1, the two ends 16, 18 are
continuous, cut-hemispherical sections that are welded to
respective left and right ends of the seat portion 12 and the
backrest portion 14. The two ends 16, 18 are cut to form legs
20. In the illustrated embodiment, each leg 20 includes a foot
portion 22 that comes horizontal at ground level and includes
a bolt hole 24 that can admit a bolt to secure the seat 10 to the
surface on which it rests.



US 2015/0115686 Al

[0023] As was described briefly above, chairs 10 and other
pieces of seating according to embodiments of the invention
are made using existing, discarded source materials, typically
discarded pressure vessels, such as propane tanks FIG. 4 is an
illustration of the general shape of a pressure vessel 50 that
may be used as source material in methods according to
embodiments of the invention. Pressure vessels 50 of this type
are typically made of plate steel, with a thickness that varies
with the size and capacity of the pressure vessel 50. They
typically have the shape shown in FIG. 4, with a generally
cylindrical central section 52 and two hemispherical end sec-
tions 54. The ends of the central section 52 are typically
welded to the end sections 54, and in some cases, the central
section 52 may itself be rolled from thick sheet steel and
welded into its cylindrical shape. Tanks 50 of this sort may
also have any number of handles or fittings 56.

[0024] FIG. 4 illustrates with broken lines the general loca-
tions from which the pieces of the seat 10 are cut. As shown in
FIG. 4, the back and seat portions 12, 14 of the seat 10 are cut
from the cylindrical central section 52, while the two ends 16,
18 of the seat 10 are cut from the hemispherical end sections
54 of the pressure vessel 50. Of course, F1G. 4 illustrates only
one example of how parts may be cut from a vessel like
pressure vessel 50; other examples will be described below.
[0025] The thickness of the metal used in the pressure ves-
sel 50 and its dimensions depend on its capacity and on other
features. As was described briefly above, the present inventor
initially found that discarded propane tanks with capacities of
500-525 U.S. gallons and diameters on the order of about 37
inches were suitable as a starting material. These tanks typi-
cally have thicknesses on the order of about %6 of an inch.
However, the present inventor has more recently found that
decommissioned propane tanks with capacities in the range
01'250-300 U.S. gallons and diameters on the order of about
30 inches are particularly suitable for embodiments of the
invention, because they have wall thicknesses on the order of
about %4 of an inch, making the final product significantly
lighter without compromising strength or durability.

[0026] Because most pressure vessels are made of plate
steel (or other metal) that is much thicker and stronger than is
necessary for seating applications, the thickness of the metal
of'the pressure vessel 50 is generally not critical, except to the
extent that it affects the final weight of the piece. In general,
pressure vessels of any thickness may be used so long as the
walls of the vessel have sufficient strength to support one or
more people sitting on the furniture, with thinner-walled ves-
sels being preferred in most cases because of their lighter
weight.

[0027] FIG. 5 is a high-level flow diagram of a method,
generally indicated at 100, for making piece of furniture like
the seat 10 of FIGS. 1-3. Method 100 begins at 102 and
continues with task 104. In task 104, appropriate sections of
the source material, like pressure vessel 50, are cut. If the
sections are being cut by hand, template pieces may be
clamped or otherwise temporarily secured against the surface
of the tank to act as guides for the cutting. Cutting may be
done using a plasma torch or any other cutting device capable
of cutting the plate steel of the pressure vessel 50 cleanly and
efficiently. The template pieces may be slightly smaller than
the finished piece to allow an offset for the head of the cutting
tool.

[0028] In some embodiments, automated processes and
machine tools may be used for cutting. For example, a 5-axis
computer numerically controlled (CNC) cutting machine
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may be used. With a CNC machine tool, a computer program
controls the path and actions of the tool and serves the same
purpose as a template in hand-cutting processes. Thus, the
term “template” should be construed to include computer
programs that control the cutting path of a CNC machine tool,
as well as physical devices or guides that define or limit the
path of a manually-applied tool.

[0029] As was described above, pressure vessels may have
any number of fittings, handles, or other parts. At least some
of these parts, like fittings and handles, may be retained and
incorporated in seating so long as parts can be cut in a way that
keep those fittings in out-of-the-way locations. For example,
fittings or openings may be included toward the top of a
backrest portion 14 or on the end portions 16, 18 without
interfering with the function of the piece of furniture 10.
[0030] Once the constituent pieces are cut, method 100
continues with task 106, in which the seat portion 12 and the
backrest portion 14 (if any) are placed on a jig for assembly.
As was described briefly above, early creations from the
present inventor were made by ad hoc processes that did not
include the use of templates or a jig. However, a jig ensures
that the most ergonomically important portions 12, 14 of the
piece are in the correct position overall and the correct posi-
tion with respect to one another to create a comfortable piece
of seating.

[0031] FIG. 6is aside elevational view of a jig 150 that may
be used in methods like method 100, and FIG. 7 is a perspec-
tive view of the jig 150. The jig 150 includes a convexly-
curved seat position member 152 and a convexly-curved
backrest position member 154 that are spaced from and posi-
tioned generally perpendicular to one another by a number of
support members. The seat and backrest position members
152, 154 have the same curvature as the curvature of the
central section 52 of a pressure vessel 50, they are continu-
ously curved and, because the central section 52 of the pres-
sure vessel 50 has a constant radius of curvature, the two
position members 152, 154 have constant radii of curvature in
the forward-rearward plane shown in the side elevational
view of FIG. 6.

[0032] The seat position member 152 is placed so that the
highest point of its curve, indicated at point A, lies at a
specified distance above ground level, shown in FIG. 6 as D, .
In the illustrated embodiment, and in most jigs 150 designed
for people of average height, D, will be about 17 inches above
ground level. The actual height of the seat position member
152 may be slightly lower than 17 inches to allow for the
thickness of the seat portion 12 that will be placed on top of it.
[0033] In the forward-rearward plane, seat position mem-
ber 152 is arranged to support a seat portion 12 approximately
20-21 inches deep. Point A, highest point of the curve of the
seat position member 152, is placed at a distance D, forward
of the outwardmost (i.e., highest) point of the backrest posi-
tion member 154, indicated as point B. In most jigs 150
designed for people of average proportions, D, will be on the
order of about 12-13 inches. The backrest position member
154 is itself positioned such that its outwardmost point, point
B, is at a defined vertical distance, indicated as Dj; in FIG. 6,
above the highest point of the seat position member 152. In
most jigs 150 designed for people of average proportions, Dy
will be on the order of about 4-5 inches. Of course, other jigs
150 may be designed to make furniture with smaller or larger
proportions for children or adults with unusual proportions.
[0034] As can be seen in FIGS. 6 and 7, the jig 150 has a
horizontal rectangular frame 153 that rests on a horizontal
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surface to support it. Two members 156, 158 of hollow, rect-
angular cross section arise vertically on each side of the frame
153 to support the seat position member 152. Two sets of
vertical members 160, 162 are attached to the rear corners of
the frame 153 and extend upwardly toward each other, such
that the two members 160, 162 form a triangle with the frame
153. The two sets of vertical members 160, 162 support sets
of outwardly-extending members 164, 166 (visible in the
view of FIG. 6) that attach to and support the backrest position
member 154 in its position generally perpendicular to the seat
position member 156. An additional horizontal member or
members 168 may connect the members 158 that support the
seat position member 152 with the members 162 that support
the backrest position member 154. Although FIGS. 6 and 7
illustrate the particular support structure of the jig 150, it
should be understood that the method of construction of the
jig 150 and the arrangement of its support members are not
critical so long as the jig 150 is capable of supporting seat and
backrest portions in the correct positions.

[0035] Essentially, the jig 150 establishes a spatial relation-
ship between the parts that are placed on it, so that the result-
ing seating has a seat portion and, if present, a backrest
portion of the appropriate size and proportions. The inventor
has discovered that seating with a variety of functional and
aesthetic configurations can be created from parts of different
shapes if the parts have the spatial relationship that is created
by the jig 150.

[0036] In other words, the width of the parts used to create
the seat and backrest portions of seating is not critical and
may be varied as long as the parts can be supported by the jig
150-longer and shorter parts may be used to create, for
example, a chair for a single person or a bench for several
people. Similarly, the shape of the seat and backrest parts, and
the shape of the supporting parts that are attached to them, are
also not critical and may be varied. Thus, as those of skill in
the art will recognize, the jig 150 of FIGS. 6 and 7 creates a
way to use continuously curved pieces of material to create
ergonomically comfortable seating; the jig 150 does not con-
strain or define the overall shape of the resulting piece of
seating. Thus, the jig 150 is useful in creating a wide variety
of finished seating pieces. However, in some embodiments,
jigs may impose other constraints to define, for example, the
overall length or shape of a piece.

[0037] With the relationship set forth above, the present
inventor has found that people of heights from about 4 foot,
11 inches (150 cm) to about 6 foot, 5 inches (196 cm) find the
resulting seating comfortable. For many people, the curvature
of the backrest may coincide with the lumbar curvature, and
for some people, Point B may coincide with the deepest point
of the lumbar curvature.

[0038] With respect to method 100 of FIG. 5, once the seat
and back portions 12, 14 are clamped on the jig 150 in the
proper positions, method 100 continues with task 108, where
the clamped parts 12, 14 are welded to appropriate supports.
For example, if the seat 10 is being constructed, the seat and
back portions 12, 14 would be welded to the two ends 16, 18.
Any appropriate welding techniques or processes may be
used.

[0039] Insomeembodiments, instead of welding one piece
to another, appropriate brackets may be welded to the seatand
backrest portions and the ends. These brackets would have
holes for bolts, and would allow the piece of furniture to be
shipped in parts and assembled by hand at the installation
location, thus saving on shipping costs.
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[0040] Once the piece of furniture is welded, as shown in
method 100, a number of finishing steps may be undertaken.
First, as shown in task 110, the edges of the pieces may be
ground, sanded, or otherwise smoothed. Any rust, scale, or
other surface anomalies on the parts may also be ground or
sanded off. Although task 110 is shown as occurring after
welding, the parts may be individually edge-ground and sur-
face finished prior to assembly. In that case, additional edge
finishing may occur after welding to address any issues intro-
duced by the welding process.

[0041] Finally, in task 112, the finished piece (or its com-
pleted, disassembled parts) are painted or otherwise surface
treated to finish them. The piece may be painted with a single
coat of paint, it may be painted using multiple layers of
primer, undercoat, and topcoat, or it may be painted with a
single layer of paint. Other surface finishing techniques,
including powder coating, may also be used.

[0042] In general, pieces of furniture according to embodi-
ments of the invention may be used indoors or outdoors,
although their construction makes them particularly suitable
for use outdoors. If intended for outdoor use, any conven-
tional surface treatment processes, including galvanization,
may be used to reduce the possibility of rusting or other
deleterious effects due to environmental exposure.

[0043] Method 100 completes and returns at task 114.
[0044] The general set of tasks of method 100 may be
applied to pieces of furniture of different types. The seat 10
illustrated in FIGS. 1-3 and the pieces of furniture disclosed
in the three Selig design patents incorporated by reference
above are of one type of furniture: a seat and back supported
between two ends. As these four examples demonstrate, the
length, symmetry, and aesthetic look of these pieces can differ
significantly.

[0045] Other types of furniture that may be made by these
methods include backless benches, in which there is no back
and a seat is suspended between or among two or more ends;
armless seats, in which a continuous, generally C-shaped
section of material forms the backrest and rear legs of the
piece, and other curved sections are provided to secure the
back to the seat and to support the front of the seat; and
designs that use a “floating” seat and backrest, where the back
and seat portions are smaller sections of tank that are sup-
ported by curved sections welded between them.

[0046] While the invention has been described with respect
to certain embodiments, the description is intended to be
exemplary, rather than limiting. Modifications and changes
may be made within the scope of the invention, which is
defined by the claims.

What is claimed is:
1. A method of making seating, comprising:

cutting a preformed pressure vessel into seating parts using
one or more templates to define the shape of the parts, the
seating parts being of continuous curvature with defined
radii of curvature derived from the pressure vessels;

temporarily securing at least some of the seating parts to a
jig that defines a position for at least a seating portion of
the seating parts; and

securing the seating parts together into the seating.

2. The method of claim 1, further comprising grinding
edges of the seating parts.

3. The method of claim 1, further comprising coating sur-
faces of the seating parts.
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4. The method of claim 1, wherein the preformed pressure
vessel has a generally cylindrical central section with hemi-
spherical endcaps.

5. The method of claim 4, wherein the preformed pressure
vessel comprises a propane tank.

6. The method of claim 5, wherein the propane tank has a
capacity of about 250-300 U.S. gallons and a diameter of
about 30 inches.

7. The method of claim 5, wherein the propane tank has a
wall thickness on the order of about 0.25 inches.

8. The method of claim 1, wherein the jig comprises a
curved seat position member and a curved backrest position
member arranged generally perpendicular to one another.

9. The method of claim 8, wherein the seat position mem-
ber is arranged such that:

a highest point of the seat position member lies at about 17

inches from a ground level; and

an overall depth of a seat of the seating is about 20-21

inches with at least about 12-13 inches extending rear-
wardly of the highest point of the seat position member
when the seat is placed on the seat position member such
that a highest point of the seat curvature coincides with
the highest point of the seat position member.

10. The method of claim 9, wherein the backrest position
member is arranged such that an outwardmost point of the
backrest position member is positioned about 4-5 inches
above the highest point of the seat position member.

11. The method of claim 1, wherein said securing com-
prises welding the seating parts together.

12. The method of claim 1, wherein said securing com-
prises bolting the seating parts together.

13. A piece of seating produced by a process comprising:

cutting a preformed pressure vessel to create seating parts

using one or more templates to define the shape of the
seating parts, the seating parts being of continuous cur-
vature with defined radii of curvature derived from the
pressure vessels;
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temporarily securing a first curved section of the seating
parts to a jig that defines a position for at least a seating
portion of the seating parts, the jig having

a curved seat position member arranged at a defined
distance from a horizontal ground position,

a curved backrest position member arranged generally
perpendicular to the curved seat position member and
spaced a defined distance from the curved seat posi-
tion member; and

securing one or more support members of the seating parts
to the first curved section to create a piece of seating;
wherein the piece of seating is produced without changing
the shape of the seating parts.
14. The piece of seating of claim 13, produced by a process
further comprising:
placing a second curved sections of the seating parts onto
the curved back position member of the jig; and
securing the one or more support members to the second of
the curved sections to maintain a seat-and-back spaced
relationship between the first of the curved sections and
the second of the curved sections.
15. The piece of seating of claim 13, wherein the tank has
a capacity of about 250-300 U.S. gallons and a diameter of
about 30 inches.
16. The piece of seating of claim 13, wherein the securing
comprises welding.
17. A jig for making seating, comprising:
a curved seat position member arranged at a first defined
distance from a horizontal ground position; and
a curved back position member arranged generally perpen-
dicular to the curved seat position member and spaced a
second defined distance from the curved seat position
member;
wherein the curved seat position member and the curved
back position member are of continuous and generally
constant curvature in a forward-rearward plane; and
wherein the first and second defined distances are defined
based on ergonomic considerations.
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