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COLLAPSIBLE SUPPORT STRUCTURE
(Docket No. 9634a)

RELATED PATENT APPLICATIONS & INCORPORATION BY REFERENCE

This application is a PCT application which claims the benefit
under 35 USC 119(e) of U. S. Provisional Patent Application No.
60/831,884, entitled "COLLAPSIBLE SUPPORT STRUCTURE," filed July
19, 2006. This related application is incorporated herein by reference
and made a part of this application. If any conflict arises between the
disclosure of the invention in this PCT application and that in the
related provisional application, the disclosure in this PCT application
shall govern. Moreover, the inventor incorporates herein by reference
any and all U. S. patents, U. S. patent applications, and other
documents, hard copy or electronic, cited or referred to in this
application, including U. S. Patent No. 6,748,962 and pending U. S.
Serial No. 10/726,003, filed November 12, 2003.

DEFINITIONS

The words “comprising,” “having,” "containing," and “including,”
and other forms theréof, are intended to be equivalent in meaning and
be open ended in that an item or items following any one of these
words is not meant to be an exhaustive listing of such item or items, or

meant to be limited to only the listed item or items.
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BACKGROUND

U. S. Patent No. 6,748,962 discloses a collapsible support
structure of the inventor’s. The invention disclosed herein is an

improvement in this collapsible support structure.

SUMMARY

My collapsible support structure has one or more of the features
depicted in the embodiments discussed in the section entitled
“DETAILED DESCRIPTION OF SOME ILLUSTRATIVE EMBODIMENTS.” The
claims that follow define my collapsible support structure,
distinguishing it from the prior art; however, without limiting the scope
of my collapsible support structure as expressed by these claims, in
general terms, some, but not necessarily all, of its features are:

One, my collapsible support structure includes a plurality
substantially triangular frame sections each having corners connected
by flexible joints. Each frame section has a pair of elongated rigid
tubular members having at opposed ends a pair of openings adjacent
the ends of the tubular members. The rigid tubular members may be
one-piece. The individual openings of each pair of openings may be in
substantial alignment. Each frame section also includes a collapsible
elongated tubular member having a rigid state and a collapsed state, so
the support structure is foldable when the collapsible member is
collapsed. An elongated flexible tensioning member passing through
the tubular members forms the flexible joints interconnecting adjacent
frame sections. The frame sections may be interconnected to form a
portion of a geodesic structure, a portion of a truncated icosahedron,

or other geometrical three-dimensional structures. Some of the ends of
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the rigid tubular members and the collapsible tubular members may be
beveled.

Two, at least some of the interconnected frame sections may
share the collapsible tubular member thereof as one side of the
interconnected triangular frame sections and at least some of the ends
of the rigid tubular members may be disposed between adjacent shared
collapsible tubular members of the interconnected frame sections. The
elongated flexible tensioning member may extend through the shared
collapsible tubular members and outward from the opposed open ends
thereof and through the pair of openings in the ends of the rigid
tubular members disposed between adjacent shared collapsible tubular
members of .the interconnected frame sections.

Three, my collapsible support structure may include a frame roof
formed from a predetermined number of the frame sections. The frame
roof may include a flexible line passing through the pairs of openings
in tubular members forming the frame roof to provide a flexible joint
at an apex. This enables the frame roof to fold inward without untying
the flexible line when the collapsible tubular members are collapsed. A
substantially annular configured connector member may be used
through which the flexible line is wound and past through openings of
the pairs in ends of the tubular members nearby the apex.

Four, my collapsible support structure may also include a frame
sidewall formed from a predetermined number of the frame sections.
The sidewall may have a top segment including the collapsible tubular
member of each frame section forming the frame roof and a bottom
segment including the collapsible tubular member of alternate frame
sections forming the frame sidewall. The collapsible tubular members

of each frame section forming the frame roof and frame sidewall may
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be oriented from end to end and through which extends the elongated
flexible tensioning member.

Five, the flexible tensioning member is within the collapsible
elongated tubular members of each triangular frame section, extending
outward from their opposed open ends and through the openings in
the ends of an adjacent rigid tubular member, and into and through a
collapsible elongated tubular member of an adjacent frame section.
The elongated flexible tensioning member may have opposed ends that
are tied, one of which normally remains tied and one of which is untied
and loosened when the support structure is an upright state to collapse
the support structure. A portion of the tensioning member may
include a pair of knots straddling outer extremities of collapsible
elongated tubular member so a pair of axially aligned rigidizing
tubular members of the collapsible member do not move a substantial
distance laterally along the tensioning member upon the collapse of
the collapsible elongated tubular.

These features are not listed in any rank order nor is this list

intended to be exhaustive.

DESCRIPTION OF THE DRAWING

Some embodiments of my collapsible support structure are
discussed in detail in connection with the accompanying drawing,
which is for illustrative purposes only. This drawing includes the

following figures (Figs.), with like numerals indicating like parts:

Fig. 1 is a perspective view of one embodiment of the collapsible

support structure of this invention.



WO 2008/011375 PCT/US2007/073601

Fig. lA is a fragmentary perspective view of the collapsible
support structure shown in Fig. 1 in a partially collapsed state.

Fig. 2 is an enlarged fragmentary perspective view taken along
line 2 of Fig. 1.

Fig. 3 is an enlarged fragmentary perspective view similar to that
of Fig. 1 showing a collapsible tubular member about to be collapsed.

Fig. 4 is an enlarged fragmentary perspective view taken along
line 4 of Fig. 1 showing one corner of the collapsible support structure
of this invention.

Fig. 4A is an enlarged fragmentary perspective view similar to
that of Fig. 4 showing the corner in a collapsed state.

Fig. 5 is a plan view of the underside of the apex of the frame
roof of the collapsible support structure shown in Fig. 1.

Fig. SA is cross-sectional view taken along line SA-5A of Fig. 5.

Fig. 6 is a plan view of the underside of the apex similar to that of
Fig. 5 showing a flexible line partially threaded through ends of the
tubular members forming the apex.

Fig. 7 is a plan view similar to that of Fig. 6 showing the flexible
line almost completely threaded through ends of the tubular members
forming the apex.

Fig. 8 is an enlarged fragmentary perspective view taken along
line 8 of Fig. 1 showing opposed ends of flexible tensioning member
tied together.

Fig. 9 is an enlarged fragmentary perspective view similar to that
of Fig. 8 showing the opposed ends of flexible tensioning member
untied.

Fig. 10 is a perspective view of the collapsible support structure

depicted in Fig. 1 in a partially collapsed state.
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Fig. 11 is a perspective view showing the collapsible support
structure depicted in Fig. 1 in a completely collapsed state and folded

into a compact assembly.

DETAILED DESCRIPTION OF SOME ILLUSTRATIVE EMBODIMENTS

One embodiment of the collapsible support structure of this
invention is identified by the numeral 10. This collapsible support
structure 10 has an upright state shown in Fig. 1, a collapsed state
shown in Fig. 11, and a partially collapsed state is shown in Fig. 10.
The collapsible support structure 10 comprises a plurality of
interconnected substantially triangular frame sections 12, each having
corners connected by flexible joints J (Fig. 1). Some of the
interconnected frame sections 12 form a frame roof R and others form
a frame sidewall SW (Fig. 10). Each frame section 12 includes a pair of
rigid tubular members 14 and a collapsible tubular member 18 having
a rigid state and a collapsed state. The tubular members 14 and 18
may be hollow cylinders made, for example, of a metal such as
aluminum or steel having an outside diameter of substantially from
1/2 to 2 inches, and a length substantially from 3 to 15 feet. The
support structure 10 is foldable into a compact assembly, as shown in
Fig. 11, when the collapsible tubular members 18 are collapsed and all
the tubular members 14 and 18 are folded inward.

The frame sections 12 are essentially equilateral triangles. The
rigid members 14 and the collapsible members 18 of each frame
section 12 are joined at the flexible joints J (Figs. 1 and 2) by an
elongated tensioning member 26 along a junction 24 or an elongated
tensioning member 26’ along a base B (Figs. 2 and 3), as the case may

be. The tensioning members 26 and 26’ may be, for example, a cord,
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cable, rope, etc. The elongated tensioning members 26 and 26’ passes
through axially aligned collapsible members 18. Portions of the
tensioning members 26 and 26’ passing from one triangular frame
sections 12 to an adjacent frame section at the corners form the
flexible joints J, which act as a hinge. Consequently, no other
mechanism is required to form the hinges or joints J. Thus, the
tensioning members 26 and 26’ serve the dual function of connecting
the triangular frame sections 12 at corners and of acting as hinges at
the corners upon collapse of the collapsible support structure 10.

All the rigid tubular sidewall members 14 are essentially
identical, and each has an upper end El and a lower end E2. Each
upper end El1 has an open terminal tip T and is beveled, and each
upper end has a single opening 16c (Fig. 4A) in a sidewall of the
tubular member 14 adjacent the open terminal tip T. Thus, as
illustrated in Figs. 4 and 4A, a line such as, for example, the flexible
tensioning member 26, may pass through the opening 16c¢ and another
opening formed by the open terminal tip T. In the lower ends E2 there
are a pair of substantially aligned openings 16a and 16b adjacent these
ends E2 (Figs. 2 and 3). The ends E2 may be covered by a cap 20 that
may, for example, be made of a plastic. The cap 20 functions as a
guard minimizing any damage to a tent awning 22 (Fig. 1) supported
by the support structure 10, or otherwise avoiding injury to a user.

All the collapsible tubular members 18 are essentially identical.
As best illustrated in Figs. 2 and 3, each collapsible tubular member 18
includes a rigidizing sleeve member18c and pair of tubular rigidizing
members 18a and 18b extending along a portion of one elongated
flexible tensioning member 26 or 26’, as the case may be. As shown in
Fig. 2, the rigidizing members 18a and 18b are essentially axially

aligned when the tubular member 18 is in a rigid, non-collapsed state.
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In this rigid state, an outer open end ES of the rigidizing members 18a
and 18b bear against an adjacent rigid member 14 and their respective
right angle cut inner ends E6 (Fig. 3) abut each other. The tensioning
member 26 passes through the hollow interiors of the rigidizing
members 18a and 18b and out opposed outer ends E5 of the rigidizing
members 18a and 18b. The outer ends E5 may be beveled. The
rigidizing sleeve member 18c is slideably mounted on the rigidizing
members 18a and 18b. The inside diameter of the sleeve member 18c
is slightly greater than the outside diameters of the rigidizing members
18a and 18b, which have essentially the same outside diameters. Thus,
the sleeve member 18c is sized to engage slideably both rigidizing
members 18a and 18b to form the collapsible elongated tubular
member 18.

At least some of the interconnected frame sections 12 share as a
common one side of their triangular configuration a tubular member
14. Other interconnected frame sections 12 share as a common one
side of their triangular configuration a collapsible tubular member 18.
The frame roof R and frame sidewall SW meet at a common segment
that forms the junction 24. This junction 24 comprises the collapsible
tubular members 18 of alternate frame sections 12 forming the frame
roof R and frame sidewall SW that are aligned and oriented from end to
end (Figs. 1 and 10). The one elongated flexible tensioning member 26
extends lengthwise through the hollow interiors of each of the
collapsible tubular members 18 forming the junction 24, and it has
opposed ends E3 and E4 that are tied when the structure 10 is upright
as depicted in Figs. 8 and 9.

As depicted in Fig. 10, the collapsible support structure 10 is
collapsed as the rigidizing sleeve members 18c are moved laterally to

allow the rigidizing members 18a and 18b to be folded were their ends
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meet, collapsing the tubular members 18. A bottom segment of the
frame sidewall SW forming the base B comprises the collapsible tubular
member 18 of alternate frame sections 12 forming the frame sidewall
SW. The collapsible tubular members 18 of the base B are aligned and
oriented from end to end. As illustrated in Figs. 2 and 3, the elongated
flexible tensioning member 26’ extends lengthwise through the hollow
interiors of each of the collapsible tubular members 18 forming the
base B. The opposed ends E3’ and E4’ of the tensioning member 26’
are tied in a knot K1 and remain so regardless of the upright or
collapsed state of the structure 10. The tensioning member 26 extends
through each of the collapsible tubular members 18 forming the
junction 24 and, as shown in Fig. 9, has its opposed ends E3 and E4
connected in a manner so the end E3 may be disconnected when the
collapsible support structure 10 is to be collapsed.

Referring to Figs. 8 and 9, this manner of connecting and
disconnecting the ends E3 and E4 of the tensioning member 26 is
illustrated. One rigid tubular member identified by the numeral 14c of
the frame roof R is disposed between the beveled ends E1 of the rigid
tubular members respectively identified by the numerals 14a and 14b
of adjacent frame sections 12 forming a portion of the sidewall SW. A
portion P1 of tensioning member 26 near the end E3 is secured as
shown in Fig. 8 when the support structure 10 is upright (Fig. 1) and
unloosened as shown in Fig. 9 to allow the support structure to be
folded up as shown in Fig. 11. The portion P1 of tensioning member
26 passes through a ring 30, and an enlarged knot K2 near the tip of
the end E3 acts as a stop to prevent the end E3 from passing through
the ring 30 when the collapsible support structure 10 is being

collapsed.
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As depicted in Fig. 9, the adjacent collapsible tubular members
identified by the numerals 18" and 18” of the junction 24 provide a
space S where the end E4 of the tensioning member 26 is tied to the
ring 30 in the knot K3 (Fig. 8). The end E4 remains so tied regardless of
the upright or collapsed state of structure 10. As depicted in Fig. 8,
when the portion P1 of the tensioning member 26 is wrapped around
the rigid tubular members respectively identified by the numerals 14a
and 14b of adjacent frame sections 12 forming the portion of the
sidewall SW nearby the space S, the end E3 is tied and secured in
position and the collapsible support structure 10 is upright as shown in
Fig. 1. This imparts rigidity to the structure 10 because the all the
tubular members 18, including members 18’ and 18”, are aligned with
adjacent ends abutting, not allowing the structure to come down on
itself until the end E3 is unloosened or untied. Upon unloosening the
end E3, the ring 30 slides along the portion P1 until meeting the knot
K2 near the end E3, which acts as a stop.

Initially during assembly, neither end E3 or E4 of the tensioning
member 26 is tied in any fashion, and the end E4 is fed through the
aligned collapsible tubular members 18 and tied to the ring 30. The
end E4 is fed through the open beveled end E5 of the collapsible
tubular member 18”7 and past through the opening 16c¢ in the rigid
member 14b and then out the tip T of the open beveled end E1 of the
rigid member 14b, then through the aligned pair of openings 16a and
16b in the rigid member 14c and into the tip T of the open beveled end
El of the rigid member 14a and out the opening 16c in the end E1 of
the rigid member 14a and finally tied to the ring 30 as the knot K3.

The ring 30 including the knot K3 acts as a stop when the
tensioning member 26 is placed in tension. As shown in Fig. 8, when

the collapsible support structure 10 is placed in the upright state (Fig.
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1), the end E3 is pulled downward through ring 30 and the portion P1
is wound over the tubular member 14c¢, down and around the tubular
members 14a and 14b, and cinched up tightly, wrapping the portion
P1 around these abutting members as illustrated in Fig. 8. This holds
securely the tensioning member 26 in tension and the portion P1 and
the one end E3 of the tensioning member 26 hangs loose in a generally
vertical orientation. When the structure 10 is to be collapsed, the end
E3 is unwound and the portion P1 is loosened and slid through ring 30
until the knot K2 contacts the ring 30.

- As depicted in Figs. 5, 6 and 7, the rigid tubular members of the
frame sections 12 forming the frame roof R, and identified by the
numeral 14c, 14d, 14e, 14f, and 14g, are essentially identical, being of
the same length as the rigid tubular members 14 forming the sidewall
SW. Each of the respectively ends E1 of rigid tubular members 1l4c,
14d, 14e, 14f, and 14g are not beveled, and are tied together to form
an apex A. A connector member 31 having a substantially annular
configuration and a flexible line 32 are used to connect these ends El
together. The line 32 passes through the pair of openings 16a and 16b
and each open end E1 of each tubular member 14c through 14g, as the
case may be, of the frame sections 12 forming the frame roof R to
provide a flexible joint or hinge at the apex A. This enables the frame
roof R to fold inward (Fig. 10) without untying the flexible line 32
when the collapsible tubular members 18 of the frame sections 12
along the junction 24 are collapsed. The line 32 is sequentially
threaded through the ends E1 of the tubular member 14c¢ through 14g
and wrapped around the connector member 31.

For example as depicted in Fig. 6, the one end E7 of the line 32
extends through the one opening 16b of the pair of openings 16a and

16b in the rigid member 14e, then through the open end E1 of this
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rigid tubular member 14e and around the connector member 31, and
then back through the open end E1 and finally out the other opening
16a. This procedure is repeated as illustrated in Fig. 7 until the ends E7
and E8 of the line 32 are respectively threaded through the opening
16b and 16a of the rigid member 14f and out its open end E1. The end
E7 is passed under the connector member 31 and out the top of the
apex A and tied into a knot K4 (Figs. 1 and 5A). The end E8 is passed
over and around the connector member 31, hanging loose out the
bottom of the apex A in a vertical orientation.

As depicted in Fig. 1A, the collapsible tubular member 18’
provides a terminal end member along the junction 24 that is
prevented from slipping off tensioning member 26 by a pair of knots
K5 and K6. - A portion P2 of the tensioning member 26 passes through
the tubular member 18 and each knot K5 and K6 abuts one outer
extremity X or Y of this tubular member 18’, as the case may be. The
knots K5 and K6 are sufficiently large to prevent the portion P2 of the
tensioning member 26 passing through the tubular member 18’ from
moving laterally. Thus, with these knots K5 and K6 straddling the
terminal end member 18 and each abutting one of the outer
extremities X and Y of the terminal end member, the pair of axially
aligned rigidizing tubular members 18a and 18b do not move a
substantial distance laterally along the tensioning member 26 upon the
collapse of the terminal end member 18’ when the sleeve 18c is moved
laterally. Consequently, all the rigidizing members 18a and 18b
remain more or less in the same relative position along the tensioning
member 26, but are foldable relative to each other upon moving the

sleeve members 18c laterally.
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These benefits include, but are not limited to, a collapsible support
structure using (a) tubular members having flexible tensioning
members passing along hollow interiors of the tubular members or
through ends of the tubular members to provide a simplified and low
cost way to connect these tubular members into a plurality of
substantially triangular frames that are interconnected at flexible,
hinged, joints at corners formed by the tensioning members and (b)
forming a frame roof by connecting ends of the tubular members with

a flexible line to provide a flexible apex in the frame roof.

SCOPE OF THE INVENTION

The above presents a description of the best mode I contemplate
of carrying out my collapsible support structure, and of the manner
and process of making and using it, in such full, clear, concise, and
exact terms as to enable any person skilled in the art to which it
pertains to make and use my collapsible support structure. My
collapsible support structure is, however, susceptible to modifications
and alternate constructions from the illustrative embodiments
discussed above which are fully equivalent. Consequently, it is not the
intention to limit my collapsible support structure to the particular
embodiments disclosed. On the contrary, my intention is to cover all
modifications and alternate constructions coming within the spirit and
scope of my collapsible support structure as generally expressed by the
following claims, which particularly point out and distinctly claim the

subject matter of my invention:
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CLAIMS

1. A collapsible support structure comprising

a plurality substantially triangular frame sections each having
corners connected by flexible joints,

each frame section including

a first elongated rigid tubular member having opposed first and
second ends and adjacent each end of the first member a pair of
openings,

a second elongated rigid tubular member having opposed first
and second ends and adjacent each end of the second member a pair of
openings, and

a collapsible elongated tubular member having opposed first and
second open ends, said collapsible tubular member having a rigid state
and a collapsed state so the support structure is foldable when said
collapsible member is collapsed,

a first predetermined number of the frame sections forming a
frame roof of the support structure and a second predetermined
number of the frame sections forming a frame sidewall of the support
structure,

said sidewall having a top segment including the collapsible
tubular member of each frame section forming the frame roof and a
bottom segment including the collapsible tubular member of alternate
frame sections forming the frame sidewall,

the first ends of said first and second tubular members of the
frame sections forming the frame roof being open and tied to form an
apex by a flexible line passing through the pair openings and open end
in each of said first ends of said first and second tubular members of

the frame sections forming the frame roof to provide a flexible joint at
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the apex, enabling the frame roof to fold inward without untying the
flexible line when said collapsible tubular members of the frame

sections forming the frame roof are collapsed.

2.  The collapsible support structure of claim 1 where the individual

openings of each pair of openings are in substantial alignment.

3. The collapsible support structure of claim 1 including a
connector member near the first open ends of the first and second
tubular members forming the apex, and at each said first open end
nearby the apex, the flexible line first passes through one of the
openings of said pair in said open end nearby the apex, then out said
open end nearby the apex and around the connector member, and
then back into said open end nearby the apex and out the other

opening of said pair in said open end nearby the apex.

4.  The collapsible support structure of claim 3 where the connector

member has a substantially annular configuration.

5.  The collapsible support structure of claim 1 where

the collapsible tubular members comprising the top segment are
aligned from end to end and the first and second tubular members of
the frame sections forming the frame roof have their respective second
ends alternately disposed between adjacent pairs of said aligned
collapsible tubular members comprising the top segment, and

the collapsible tubular members comprising the bottom segment
are aligned from end to end and the second ends of both the first and

second tubular members of adjacent frame sections forming the frame
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sidewall are disposed between adjacent pairs of collapsible tubular
members, and

a first elongated flexible tensioning member passing through the
aligned collapsible tubular members comprising the top segment,
exiting a first open end of one of the collapsible tubular members of an
adjacent pair of collapsible tubular members of the top segment and
then passing through openings in the rigid tubular members disposed
between said adjacent pair, and then into the second open end of the
other collapsible tubular member of the adjacent pair in the top
segment, and

a second elongated flexible tensioning member passing through
the aligned collapsible tubular members comprising the bottom
segment, exiting a first open end of one of the collapsible tubular
members of an adjacent pair of collapsible tubular members of the
bottom segment and then passing through openings in the rigid
tubular members disposed between said adjacent pair in the bottom
segment, and then into the second open end of the other collapsible

tubular member of the adjacent pair in the bottom segment.

6. The collapsible support structure of claim 5 where the first
elongated flexible tensioning member has opposed terminal ends, one
of which is permanently tied to a ring and the other end is loosened
through said ring. when said collapsible tubular members forming the

top segment are collapsed.

7. The collapsible support structure of claim 1 where the collapsible
tubular members each include
a first tubular rigidizing member extending along a portion of an

elongated flexible tensioning member,
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a second tubular rigidizing member extending along another
portion of the elongated flexible tensioning member, and

a rigidizing sleeve member mounted to slide over the rigidizing
members when both rigidizing members are essentially axially aligned,
and

said elongated rigid members and said collapsible elongated
member all being hingedly joined in flexible joints by said elongated
tensioning member, said flexible joints interconnecting at least some

adjacent frame sections at corners thereof.

8. The collapsible support structure of claim 1 where one the
collapsible tubular members provides a terminal end member, said
terminal end member including

a pair of axially aligned rigidizing tubular members through
which extends a portion of an elongated flexible tensioning member
and a slideable sleeve member positioned to slide over said rigidizing
members to form the terminal end member,

said elongated rigid members and said collapsible elongated
members of adjacent frame sections being joined at corners thereof by
said elongated tensioning member passing through the corners of said
adjacent frame sections to form flexible joints at said corners,

a portion of said tensioning member including a pair of knots
straddling outer extremities of the terminal end member so the pair of
axially aligned rigidizing tubular members do not move a substantial
distance laterally along the tensioning member upon the collapse of

the end member.
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9. The collapsible support structure of claim 1 where the
interconnected frame sections each form a portion of a geodesic

structure.

10. The collapsible support structure of claim 1 where the
interconnected frame sections form a portion of a truncated

icosahedron.

11. The collapsible support structure of claim 1 where at least some
of the ends of the rigid tubular members and the collapsible tubular

members are beveled.

12. A collapsible support structure comprising

a plurality of substantially triangular frame sections
interconnected by flexible joints, each frame section comprising

a first elongated one-piece rigid tubular member having opposed
first and second ends with openings in each said end,

a second elongated one-piece rigid tubular member having
opposed first and second ends with openings ih each said end, and

a collapsible elongated tubular member having opposed open
ends, and |

an elongated flexible tensioning member within the collapsible
elongated tubular member and extending outward from said opposed
open ends and between the openings in second ends of the first and
second members, and into and through a collapsible elongated tubular
member of an adjacent frame section to form a flexible joint

interconnecting adjacent frame sections.
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13. The collapsible support structure of claim 12 where the
interconnected frame sections each form a portion of a geodesic

structure.

14. The collapsible support structure of claim 12 where the
interconnected frame sections form a portion of a truncated

icosahedron.

15. A collapsible support structure having a configuration
substantially of a truncated icosahedron and comprising

a plurality of substantially triangular frame sections
interconnected by flexible joints at corners thereof to form a frame
roof and a frame sidewall, each frame section including a pair of rigid
members each with openings in ends thereof and one collapsible
elongated tubular member including opposed first and second open
ends and having a rigid state and a collapsed state so the support
structure is foldable when said collapsible member is collapsed,

said frame roof and sidewall joined together by alternately the
collapsible elongated tubular members of the frame sections forming
the frame roof and the sidewall,

said collapsible elongated tubular members being adjacent and
aligned end to end, and disposed between ends of said adjacent
collapsible members a first end of one rigid member of one frame
section comprising the frame roof and a first end of one rigid member
of each adjacent frame sections comprising the frame sidewall, said
first end of the frame roof rigid member being disposed between the
first ends of the frame sidewall rigid members,

an elongated flexible tensioning member passing through the

adjacent pairs of the collapsible tubular members, exiting an open end
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of one of the collapsible tubular members of an adjacent pair and
passing through the openings in the rigid members disposed between
said adjacent and aligned collapsible tubular members, and then into
the second open end of the other collapsible tubular member of the

adjacent pair.

16. A support structure having an upright state and a collapsed state
and comprising

a plurality of interconnected substantially triangular frame
sections with adjacent frame sections connected at corners thereof to
form a frame roof and a frame sidewall,

each said frame section including a pair of rigid tubular members
with a pair of substantially aligned openings in at least one end thereof
and a collapsible tubular member,

the collapsible tubular members of each frame section forming
said frame roof and frame sidewall oriented from end to end and
through which extends an elongated flexible tensioning member,

at least some of said ends of the rigid tubular members of
adjacent frame sections forming the frame roof and frame sidewall
positioned between said collapsible tubular members of each frame
section forming said frame roof and frame sidewall,

said elongated flexible tensioning member passing through the
openings in said ends to form flexible joints and having opposed ends
that are tied, one of which is permanently tied and one of which is
untied and loosened when the support structure is an upright state and

untied to collapse the support structure.
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17. The collapsible support structure of claim 16 where one the
collapsible tubular members provides a terminal end member, said
terminal end member including

a pair of axially aligned rigidizing tubular members through
which extends a portion of the elongated flexible tensioning member
and a slideable sleeve member positioned to slide over said rigidizing
members to form the terminal end member,

said elongated rigid members and said collapsible elongated
members of adjacent frame sections being joined at corners thereof by
said elongated tensioning member passing through the corners of said
adjacent frame sections to form flexible joints at said corners,

a portion of said tensioning member including a pair of knots
straddling outer extremities of the terminal end member so the pair of
axially aligned rigidizing tubular members do not move a subst:intial
distance laterally along the tensioning member upon the collapse of

the end member.

18. A collapsible support structure comprising

a plurality of interconnected substantially triangular frame
sections connected by flexible joints at corners thereof,

each frame section comprising a pair of rigid tubular members
each having opposed ends and a collapsible tubular member having
opposed open ends,

at least some of said interconnected frame sections sharing the
collapsible tubular member thereof as one side of the interconnected
triangular frame sections and at least some of the ends of the rigid
tubular members disposed between adjacent shared collapsible tubular

members of said interconnected frame sections, and
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an elongated flexible tensioning member extending through said
shared collapsible tubular members and outward from said opposed
open ends thereof and between said ends of the rigid tubular members
disposed between adjacent shared collapsible tubular members of said

interconnected frame sections.

19. The collapsible support structure of claim 18 the rigid tubular
members of some of the interconnected frame sections form a frame
roof with ends thereof being open and tied to form an apex by a
flexible line passing through the said open end to provide a flexible
joint at the apex, enabling the frame roof to fold inward without
untying the flexible line when said collapsible tubular members are

collapsed.

20. The collapsible support structure of claim 18 where each
collapsible tubular member includes

a pair of axially aligned rigidizing tubular members through
which extends a portion of the elongated flexible tensioning member,
said rigidizing tubular members slideable along the tensioning member
and one of said rigidizing tubular members having a diameter greater
than the other rigidizing member and positioned to slide over said
other the rigidizing member to form the collapsible elongated tubular

member.

22



PCT/US2007/073601

WO 2008/011375

1/8




WO 2008/011375

18

20

K5

2/8

———

L

18

P2

PCT/US2007/073601

14b

26
3
2

P1

9. 14



PCT/US2007/073601

WO 2008/011375




WO 2008/011375 PCT/US2007/073601

4/8




PCT/US2007/073601

WO 2008/011375

5/8




PCT/US2007/073601

WO 2008/011375




PCT/US2007/073601

WO 2008/011375

7/8







[19] PEAREMERRMR=NE [51] Int. CL.

E04H 15/48 (006.01 )

. - . \ E04B 7/10 (2006.01 )

- m] EREFRELHGEP

g * [21] BiES  200780034577.2

>
[43] AFH 2009 %9 A2H [11] 2FF S CN 101523003A
[22] ehigA 2007.7.16 [74] sRcENE JEERLUMIRARAETRA
[21] @i§S 200780034577.2 =i
[30] % KEBA BER

[32]2006. 7.19 [33] US [31] 60/831,884
[(86] EEREiE PCT/US2007/073601 2007.7.16
[87] EEE4A% WO02008/011375 # 2008. 1.24
[85] EANERME AN 2009.3.18
[71] gigA S« F« %)

sent 32 E AR B I
[72] #BA S+ F«X#)

RFIBERPT T R T RE8 T

[54] ZMABAFR

W B SR
[57] BE

—HAEXAREHEEEZANELENES L=
FHAELE S, 2B IR H MR VE AT i SR 1
EEREE. DEERBGPHREDS BT
BERMUEALE=ARERTAR—4FUFA
EEAEERERRIEE RGP EDS - BIR R EE
WFATHEBERBGZE. BREEKRIY
I AT B E R4 R EEM WL
AT B B R H A 22 1] B R R A I i 2 TR 3
i, — S E EHELE I i R B R T B
MNELR TR, #5397 45 LAZE R ZR TH BB T A AL T B
FRUEEREM.




200780034577. 2 W OF E Ok H #1/TR

1.~ B AN, HAE.

SAHEAS FIELREE, BN IR IS S t e i i
SR TR

1§ — MEL A

= KR BRI, TR S — MK RI R B A X Y
=y 5 — i AR PR B — M S IR — X I 1,

= — K RIS, BT KNI R A B AR
g mm — )l B ARE PR S S IR —X O, MR

B KSR, FIATT IR K BRI B MXT I —
FOmE5S-FOM, FRTHSEREEEERERSSHERE
BRI, 24 7 i T 47 8 M e 3T 2 TSR S A 5 ) 2 PT 47 B

T BT 2k 37 7 25 W B A 280 T 3 0 55 — LS 50 B BT SR ARE 22 38 LA
T T R ik S 7 G Y A SR M B ) 2 — T S R (0 TR ARE SR B 44

B R B B TR BB X B LA R R MR X B, Tk T 0 X BB L 966 T R
RAELE TR 6 06 — MER ST B SR, FIRESE R
T 5 7 S 4R B ) T2 40 40 0 1 0 T 37 B R A

T R B ik A 242 T 50 1 R HE S 040k B ik 35— 5 4 — P R A 4 £
=3 BT O M LR RN A RENTIRRTS, FTREM
ot Bk — it FF 1 LA T B TR HE 4 TR 388 0 BT SR AE ZR BB A I BT R 38— 5
8 — R G — A PTR B — I T DR, ATIZE TR TH A 4032
BET PR, KRR 24 T R BT R A 40 T 0 (0 R AE 2R B 1 Tk
AR R T BT, FTAAES TG ) P47 B T A T PR et
%h.

2. IRIEAFER 1| FrRMF T BIALH, HPE—XHFOHH
FEAFFOEE ERIFH.

3. REHCRIER 1| FrRM TR B3RS H, HERERITETR
KIFTR S — 55 — 2R PTR 8 — FF DR MR M R &S,



200780034577 2 A E Ok P OHE2/TH

BEFRTAMENE—ANTRBE—IF O, FridREEME L
SR AKERFTAF ORAKFAR —XFOFR—NHE. R
J& MTE BT R TR A BB B TR TF O 3 5 th SR IR TR i e A 11, FF L
SR 5 18 3 76 BT 1 T A Bt 30 59 ik 7 3 35 P JF AFE BT ik T AL BT 3l XY BT ok
FF C135 P B BT ik — %ot FF B P B 55— I I SE A HE R

) 4, WRERFNENR 3 iR B AL, HPFrREgHan
BHERIPREGH

5. IRIBAIER 1 Frd AT HBIAEH, HF

B35 BTk TR 3B X B £ 73k P 3 28 0 R A 45 3 Xof S %of 5 L T R BT
RAER TR K TR IER B TR S5 — B R S — B R RE
BAIE BE M, RS BNE inr S R BEE R AATIRTIER
X BRIARAR— X TR X FF AT T B E R 2, HE

3 BTk TS 50 X B 0 BT3B 37 B DR A P 40 B %o 3 XoF 5 3 ELFE Ak
B iR A 400 BE I AH AT AE ZE ERAF I BT iR 38 — B 58 B R BT iR 56 —
IR EEAS AT R E R LA, P&

E—gKFTHK O, FRE-ARKIUEKRABHEFLIEREH
R TR X B (9 Bk %o 5+ I AT 47 B ARG 4F . M PTR TR BX B O AH =B —
X AT 37 B R P ) — A TR AT 3 B R AR (0 268 — T D 3 th ok
R FIT A B R BTR A4 — Xt Z [ R RI M EDIR A 4 A B R 9 B
JEHENTE BT IR TR X B A B BT AR AR — X P A — DM iR AT &8I
MR BTR S I DA, UK

B oK FHR S, TRE ZEKFRER I AAFERER
R ER I B BTk X FE R AT T BB AR . BT RR R X B AR <R —
S AT 37 B R P B — A FUR AT 37 & R A 0 28 — I H o H R
SR J5 B I 48 % B R T I S B (X BR ) 7E i 4B 48 — et Z A BRI B AR 4
A B FF O 3 BAR 5 HENTE BT IR 8 X B Y B BT AR AR — X P 9 55 —
MR AT B E R AT R T O A .

6. MIENFIER 5 PRI BIREN, HPFRE—AKE



200780034577. 2 W M FE Ok B OEI/TH

MRk DR BB MRS, 4T AT i TR X B F) B ik ] 4 B B AR #
TR BE, o — MR AR KA R EF E B 5 — A Prd R imts
FF 5 S Bk 3k

7. BERCRER | RN B AGH, KPS FETHE
SRR AL

KT ISR R — A T — BRI,

S 8 A 2 9 M B 5 — B4 HE 0 B 5 R R AL 4
#, LR |

RIE AL B BRI A 4 22 3 1 2 B A L P A
R AR EIREFA, FOARIMEAES B FTR RIMEAL R £ L),
% B

BT A A R P 5 T T 47 B K D S35 SR 4 3 0
R EHERERIEE RN, FAREERNERABLSED
— BARAME R L

8. MRBBFIER 1 FrdM i B ASH, HH— P PridnliTE
BHRAGR AR IRAG, PTRRRA RS

— %o X R AL E R, AR SRR I H R — BRIy A
16 22 3 B 3R — %o Al 1) X S AR UM AR B R A A s A B4 s L RRAE T it
AR 2 £ 185 A BT IR R S A4 B TV B E R A4

FEARAE 242 8044 0 T 3k 40 A< NI A 4 LA K Bk v 37 28 40 M 8 0T
27 8 TSR A AR HE 28 R4 ) T3 £ ¥ LAY B TE BTk A3 ¥ A0 B0 SR A S B30
Er1 B ik 48 K 5K S W8 T FE AT il /i A 82,

BT 3k 5k 7 M B — B 43 5 I T TSR AR B ) 4 B S/ SR g ) — R 4
NTITE TR I E 3 B, i — %l 1 %o 55 B MU AL BRI A AN i
Bk sk R B 3 — S REE

9. RI|BFIER 1 TR T I BSTALEH, HP IR LIEERE
35T BRI 2% S5 B — R 57



200780034577. 2 M E Ok B FLyTR

10. MRIEARFRER 1| FriRM T BIALEH, P HTid L IEREIRE
(G Fi70'%:: Aty pliiIL % N: i R s

11. MRIEEFIER 1| FrR A7 BSTRE R, K BT RItEE R
1t LA R B ik AT 3 B B R A B /> — LR Pl S FHET Y«

12. —FMAIHBIALEH, HEHE

B RUEEREENSNER=AELETY, TS
HHaE

#— R R E R, A KR AN R
BHES—/N Ik A HE I O RARX B —in 5 %6 i,

A A RIS R, % A KR4 XN E R
BHES—/RRAHEFOMAMNNE IRSE "im, UK

BEAMENFF AmAaHEaE RS, UK

EFRATIT B MK ERWGRNBAKTHEKRAIBHE, FRAKE
3K S F 4 M BTR AR X FF D 35 R SR SR TERTR 3 — 5 58 — MR B0 28 —dim
TR FF OZ AIEM, FAFHAFFIHEERBENATHREBAK
e R (T T RRA AR AR AE SR 301k ELE IO R .

13. ARERCFIER 12 FrRMIAT TSR GH, H PP EEMRER
B 25 70 BB R 5 K B — 3R 47

14, WREBCFIER 12 FrRMITTHBSASEH, H PP EERAR
a0 '% = iy TR %N : 1 (2

15. —FhEHEREA B HEAEEHR TR BIURE, HEE
SAEAZAIELEE, FHRERSFESER AR REE
B E U R R TR SESMEE, B MERBHEE RN
Mk, FRRRIEMEERANHEFD; UE—THFEAKER
MtE, FTR AT B KB R IB AN I —JF M iS5 28 7 g
#EHRIERESSHBRE, WL SAMERIT RN, X



200780034577. 2 M F E Ok B FE5/TH

ARG R IT R,

BT ik AFE 52 T 35 5 00 B 8 5t TG R BT SR HE 48 TOU 0 5 Pk ) B e A 75 4k
1 FT R HE SR 2R ) BT AT 7 B A K B R g & B — &,

Bk AT 47 B 40 K B R AE SR 5T SR AB 4R ELXT 5%, FF BLEE BT AH 4R Al
HBME IR 2 TR B A SRR E R TR A — MEZR A — K
PEMI 55 — 3% DL R B BT AR 2 00 BE (5 — M AHSBAE SR 3R AF B —
AR R S — i, PR HELR TR BRI A AR B BT IR 26 — I R B AT i
HE SR BRI M4 B T IR B8 — S L[],

MK T S, BTIRA K RMEIK Jy M 4 F ARS8 — Xt Pirid BT
BRI AR — X BT AT 47 B R4 B — DI FF B 3 57
HH FE 2 5o 1 7E TR AR AR BLXE 5 M AT AT B R A 1 2 [8) ) B WU
NPT T O 3 BR B A TR —X R E 5 — DAl #r @8R
IR —FF DR A .

16. —FREBILRESHBRESHZREN, HEHE

LA EEMEAZAEETE, HPRASERBAELARLE
B AT AR SR TR AR S AR SR U EE

F— AN PTRIELBERE— TR E RGO E — AT 2E R
W, HPFR -SRI EREAERED MR RE —HEAX
FEFFE,

15— AMELEERAE O TR AT 47 B B R A 48 LA S o S b 5 190 T B 3T
RAEETRM SIELEMEE, HFAFLRATHBERAHEMTHRKSE
MK S H A

R AT HE 28 3540k 14 BT 3R ) 4 UK A 18 B0 28 20 — L8 BT 3 s T2 AR BT AR
BT S AELR B, BT Rk B R A 46 5 B TE R IR AR SR T 3 5 4
2000 BE () 45— ME LR B34 B BT FT 3 B R M R 218D,

7 ok 40 2 4 K 0 a4 L T 3k i O B0 BT IR T I AN T TR BRER
BE I A RN, A AP SRS B SRS IR
WEFF LA B TR LA GE I, — MARR IR K A MU R T — AR 3
WRRTT IR TT o |



200780034577. 2 M A E Ok B H6/TR

17. HRERFER 16 FIRM AT BIAGEN, HP—NPrRal#
BERM R T Rt tF, PrifRomi ¢+ asE

— it i ) R e BRI AL B R A A, B il 4l A& SR A 7K 0 # 4 G —
S TR R EREG; URAESHERMMG, Friknliga)
E GG E AT R R 2 E¥FE, T TE BT IR R sm A4 4

FHARKE L2 801 14 BT i 40 K R A 44 5 B iR P 7 B 4 KA R Al B
AT N HIEFE I AVEROERE, KPR A KKk Mt S ATiE AR
AP HE 43554 By £ V& AT 7E BT 3R £ ¥ &b T/ R SR 1 3% 18

BRIk i — M RIE XL, Bk — Xt &5 B8 B B R o 44
B SRR 8 T 4 37 B AT IR S A I, BT — Xof g 1) Xof 55 BRI AL B
WA RS PR TR D H - A e R B — SE R BE S .

18. — M BLALEN, HERE

Bt AR REEREFEENZNEIENEAR=HIERE
f#,

G —ANEZE IR FE B A A X I 1 — X R B R4 DL R — A B
A FR T O 3 B RT3 B R A4

F/b— LB R B EME L H S TR v i 2B R E N TR B
= A FE SR Bt B — AN T 3 BLBT IR R B R A 4 ) 22 20 — R S 4 7K
BIEFTR B SRR AR L AT B E R M2 |, LK

MK TR, BRI T T e 2l B 2L A RO AT 3
B W 3 M BTR FLARXS T D 3 R AP HEE R B T Bid B EME SR F A RO
B4R 3L F B AT 37 B 2R A 8 22 18] ) BT 3R R B MR A 48 1 BT 38 i 22T SEE
{[::

19. IRIF|FIER 18 FrRIATITBIALGH, HP—LHERE
BRI B TR R R TE A 2R T8, B3l BT P B
g it ik AR AT AR TR AR, B i SR e b 5 1 B I 1) S AN T 2 BT
RIS AR BT M 18R, IXPEAEAE 2 TR AT 3 B B R A IT R 1Y
RN SR TR &R 1) PO 3T B T AN IT PT iR St 7



200780034577. 2 W A T Rk B OEU/IR

20. RITHCFIZER 18 FTRM AT B X AL, HPE &
ERMFRTRE

— %ol [ X S BRI AL B R, BTIR 4R et K 0 A B — 8
SRS FTRRI A RAI M, BTl WA B R ARV BTk 5K 74
PETT Y8 B BT R R AL B R i — AN B F 5 — R E IR
HE K ER B ERER RS — MR E R L83 LU &
Bk ] 47 B 40 KB R A



200780034577. 2 i BB B

F1/9m|

B AL

HXBERRZX 5 H

[0001]) Z< BHiE 2 PCT Hi%, 1% PCT HEERT 2006 45 7 A 19 Hig
RHARE A “AIHT B AL (% Bk EF $iF No.60/831,884 1)
7£ 35USC119 (&) Z FHIRLH|. ZARHEEMIFAUMESH FHAEN
AHFR—E4. MBREAE PCT HiIFFHRKALTFARE ZHMEmI
BRI AT HNAEZ AFEEEFAFR, MMNLAA PCT HiEF RIKH
ANFFRAE, WA, RB\ABEE NEBTFENN. EXHIFP5IHK
S%1. BEEESH No.6,748,962 LA KT 2003 4E 11 B 12 HIRAIK)
R P i 2 B A FFSCER B 515 4 No.10/726,003 FIMET BET A =B L H.
EEEH PIFUR B HELEFIFANLUES S

& X

[ 0002 JiaJC“ % ”(comprising )« “ B ”(having ) “ &% ”(containing )
LR “A3E” (including) %, BAEI X ERFEFHNBEIFHE, R
XN A —ANRAC R — AN REANF A FRXE—DEREZ A
ERMSEWHFIEE, BAREKRE R FHRFIH— DS DFIR.

BRER

[0003) ZEEF| No.6,748,962 AFF T AKRPANK AT B STA L
7E A FF I 25 & B R 1% A 7 B AR S H R Uit

RARE

[0004) T8 AL W R G LGB —PNEES M
I, FrRkScHEBIEAREN “ B R” #aFitie. Bk racR
ERB R B ALEWNRTHARRHTFHSEHIT TRE: B
B, FXEFERTREN, HIFRME BN ATITEALEH L
i, E—REX L, WTFRERK BTN YEFIARFL:



200780034577. 2 #w | B FE2/9m

[0005) —, BRMAIFHEIAEHNEBESNES L=AEREH,
HE—MELB4 AT B REERBERNAR. T MEXRMMF
B — R BRI, IR0 R B R {4 2E AR X B i R <6
EERMERE— 0. RiEEREHTURRM. S—XFOF
MEAFFOR A EXF. §—MERBMHBEEEANERSES
HEBREMTHFBAKEREE, BRATHFBMERTEBN, XX
AEHRAIHBI. FERMWEFRA KRR RSB
HE 2030 4ok LS O SRR A 8380« RE SR B4 P 4% L3 LA T Bl b 28 (geodeesic)
G —E5 . BT EER S RE LT =%, RIEE
A 5 AT 4T BB R A — Lo vl LUR 2 R Y

[0006) %=, Z/>—LHEEMELEHMG A LA E AT BB R4 LUE
o H 3% = FRRE4E R4 B — AN UTE H BRI R H 4 ) 2 D> — £ AT
B EERE LA A ADSE I AT BB R Z 18] . AR RETR I
T % 3 S R B AT AT B R A A N L AR KT (9 10 3 1) S D SE Ao 5 27 i
% B 7E EEAE SR AR AE AT AR A 3L F AT 4T B B M4 22 1) B9 W B R A 1
it ) B — X JF 1 SE{R

[0007] =, REATIHBIALEHTBHEBTUEHENER MBI
FREFESETRER . HAER TR AT RIER ML, RRMEEM F LT iR
BE TR B0 R A4 P9 I — X FF D WO ZE BUR SR BL R XER
T3 BRI B, AEZETER A 3T B 0 AN AR TSR
ARG HE S BMGTEER, RS ES T T %ERRY
143 7 e 7E THR A B B P IR M 35 1) B FF XS

[0008) Z5VU, A AT HT B ST AL H th o] .95 i Tl e S AR 2R A0 4
T REAELE MR . ZAESRMUEERT B . TUMKE, ZIHXBRERER
FAEETRE S — MEEBAMTHS2EREG: DRERKE, %
o X B A9 T AR SR U BE () AT B MR SE R O AT 3 B R M. TR
LA TR 35 S AE 2 I BE (48 — MEZE 34 B0 PT9T B B R AF T HE )
S M3 B3 3 BB AT 3T B B IR R 1 A K SR TR T A4

[0009] B5H, ZHKINGET—A=AERTHOATNTEBHKE
SRAE Y. ETIREXS B FF 35 ) 51 SE 1 3 57 i AR <B WU PR B A 14

10



200780034577. 2 #w B B E3I/9W

EAEFF O AHAFETHER NI EAKE RS, %
MWK Tk h T BB RN R, HAEGHEEDRESE
DY AN, Pk R BT 5 P i — A il R IF R R AT
B — AN R ITHIATF. BAMGR— BT EEBETITEHKE
WA R — S ENTEAIFBAKERWERBEATTEH
{8 B9 — ot Bl 1) 6t S R AL B IR M R ¥R TR D M R B Bl — SE R ER
=,

[0010) iX&L5E R A DMEFISEEIFUFEH S H, 3 BXFERZIaS A
REHM.

B Al U EA

[0011) BT B AL HH)— TG K B R M B VR4 TR, BT
AWENERTFFEHEEN. WRAEFEUTE, HFHHAHARKERCEK
AHFIEB 4

[0012)] ® 1 B4 KB B AL —A e K ERE.
[0013) & 1A 2B 1 FERAI BT AREMERTITBRE TR R
FEE.

[0014) & 2 ByEE 1 B4k 2 BEIBCK I RERELE .

[0015)] & 3 2MAUTFE 1 MBKKASENE, Hoal THER
BB ERWHE.

[0016) & 4 £¥E 1 B4k 4 BB KK RHENE, HrabAk
BRI B ARG — AN A%

[0017) B 4A EARUTE 4 FIEKKREHENE, HrRBERBRE
THIA%.

[0018) & 5 £MNE 1 FHRAEIHFE AL MIHERTR KT AR T
izt AR T 3

[0019) & 5A ¥ 5 #I SA-SA BRI HIHEE .

[0020) B 6 2AEITE 5 WTHAKN TEHAFEmE, HxRHTEHTF
ST RO A I B R A 1 R B SR 2R

11



200780034577. 2 WO B P4/9|
[0021) B 7 RAUTFE 6 WFEEA, HrtH/LFEeeFddEaius
HIE AR B i O R R -

[0022) B 8 EVSE 1 4k 8 BB A EHENE, HiHER
7= —HS BT TR M AR B AR X ¥

[0023) ® 9 BAHULLTE 8 BRI RHEME, KK TRZE
Y3k H H I AE N I

[0024) & 10 BB 1| FRHUMAIABLALEMET I TBRETHE
A

[0025) ® 11 B HZER 1 PRENTIFBXAREHETETBRE
H B EE AN RELE

BARL T

[0026) 7% FAKIAT #7 B XA G I — N SERBI AR A PRIE 100 1%
AT B ALH 10 RAWE | PHRRELRE. WE 11 F R
FBRESUUZWE 10 PFROBISTBRE. THEBSREH 10 B
BEANLENREA = AEEBM 12, B —ERENM4 12 WRFHEEE
B T EENAE (B . —LEEREREMG 12 ERHERTHH R A
B — S AR LR EE SW (B 100, F—MEREMF 12 B —XTRIHE
BRI 14 AR BA RIHERENT BRSH T 28R4 18, IR
MtE 14 55 18 AT LARFII g iR ER AN M & BB = OB, R
LEBEEREELEN 12 B2 BTHINERURES LA 3 E 15 &R
K. mE 11 FR, SAHBERGH 18 #ird TR BN
14 5 18 AN BE, STKEH 10 T RBEEAN.

[0027) MELEHRME 12 A FREH=FAF. EWAIREMER, &1
MELRIAE 12 BRI 14 SATIF &40 18 BEWHEA 1 24 4K
B HHfE 26 BB VSR B MAKIK /4 260 (B 2 F1 3) HUES
EETMEREE T (B 1M 2) &, Biltn, sk 26 5 267 LLERER.
geol . B, MK HMY 26 5 260 F L HRIXTFFHI AT T 24 18,
TERTEN— NSRBI 12 FEIFASPHAEIR SRR I 26

526 EATE R R R SRR 1. Bk, EFHCEHRE

12



200780034577. 2 # B B ES5/9W

ARG . W, At 260 5 260 RAXNED RE: BEAR
WEBE=AERRMY 12 URLFBAHBIALEH 10 RHAFEEAR
sk BB

[0028) FiE IRIME R BEFI M 14 A EEAHFR, BE— NIt
R BRI 14 #5.8% Lif E1 5 Fim E2. &—4~ L% E1 RHEFO
gk T BRSER, BE— LIREEREM 14 B9 EER<BIE
FOMAMSRE TAEFEE—TFO 16c (E 4A). Fitt, Wi 4 5 4A
R R B, R tsk T 26 M AT FEIT A 16c LA EBFD
BB TRRNE—AFO. FE TR E2 N, $RiEiXein E2 5 —
SEAIFHFO 1625 16b (B2 5 3). ¥ E2 A] HE a0 38R I BLH)
g 20 B%. 18 20 AMERTIPHF, MTTE/MEX T BS0RSEEH 10 STAR
WREEZE 22 (B 1) MRERE BB THERENEF.

[0029) FrA AT# & &R 18 EAHAHFE. EWER 2 53 PHRE
PR, EWREEHER, S 38R0 18 BFERIEAKE
ks 18c LR — AN KT M4 26 5L 26 B — 4 S A —
SHE RN 18a 5 18b. W 2 FHI/R, HERMAMY 18 LZEN]
M. B BRE TR, R 182 5 18b HA& B XFH.
EXAERIRIEERES T, Rt 182 5 18b fISMFF R ES HY [ AH<R
BRI 14 BENS B0 EAR YN (right angle cut inner end) E6

(B 3) #heariE. sk 26 FiERIHAMM4 18a 5 18b KL
3 MR 18a 5 18b BIAEXTAMUNG ES ZF . Shlsg ES AT EL
BT RIS 18c ANE3hih 2R AR i1 18a 5 18D
. BRI 18c A ERBMKTRIELEMH 182 5 18b ISP ER,
TR ALK 182 55 18b ARSI ER. Fik, BRI 18c
W R~ AR S S NI 18a 55 18b A LB AT B4 K
AR 18,

[0030] ZE/b—EEMIERTMH 12 HAERWME 14 EXEN=FA
M —AAENE. HMaEEESR 12 ARATHSEREMH 18 X
EM= RSN —ANAME. ERTH R SHERNEE SW FE L
A4 24 AR BARE. ZEAH 24 BETTBIRIELLEM 12 BIEI

13



200780034577. 2 #w B B FEe/IN

BB RHIE 18, ZA AL IR 12 TR 77 1 B\ 3 21 355 5E o) HIAE
WTRE R SHELMEE SW (B 15 10). — /NI FREK I E14 26
MESERES M 24 HE—ANATHEERMEM 18 K90 A BREH,
BEBAMxES E3 5 E4, U4 10 K 8 5 9 AR LE, AHXY
¥% B3 5 B4 R

[0031) [ 10 PR, BURIELERME 18c BB B LLRIFRI
AL HIfE 182 55 18b I B, WRENHIRAHE, WIS ERaHF
18, MATIFBIALHN 10 HITB. HREK B FIHELENEE SW RIE
X AL IE Y OE R BE SW AT B IRAB SR E0 44 12 A3 BE R
18, EE B MAHBERAMG 18 HFEMmEmER. ME 253
R, KRR 260 AR FIEFERER B KE— a3
I 18 MO R ERIEM . TKAMM 267 KBRS E3° 5 E4'7E4S K1
Sk B AE B AW 10 B9 BT B BAR SR RERIXHRE . 5k I 26
FRRRESH 24 WE—DAREBERWHF 18 &0, HwE o F5r
T DT ARG T R R B3 5 B4 iEE: BHATHBAKLEH 10
BRI BN, 4 E3 RI#IRIT.

[0032) 2R E 8 59, Fk#E 26 KM E3 55 E4 RIERESIRITHIX
R . HEZETREE R MRS 14c AR B— MR E R AW
BB HIRIE 142 5 14b ARR O RIEER AR M E R E1 208, %
) 22 R M 1 R AR AR AE ZE 31 12 FE R AU BE SW A — &8 23 B WY B IR A
e, Y A&LER 10 BB (B 1) MR, mE 8 s, 7E¥m E3 WiL
sk H 1 26 [ P1 BB 48 2 LA R AN B 9 B BLRR R T LA SR SO
St g 11 PRI Bk, KAMH 26 B P1 #FEH 30 A
7EVR B3 B8R MHE IR 45 K2 AR L B3 AT A AT Hr B SC A 454 10
FAEHr B RTBA 1k 3 E3 i 30.

[0033) B 9 FFiR, e 24 HdiRic 18°5 187 AR HIFHERT]
FBSRMERETEE S, Ei%TE S &, KA 26 Kim E4 7£
2 K3 NI ADIER 30 (B 8). ¥ B4 RIFHIXHERFETM AL 10 B9
Ry EITARA. WE 8 RN, ik MM 26 B P1 BB ELEARLR
FELEENA 12 (04 B AR 142 5 14b R BRI BRI GRABSBAE

14



200780034577. 2 " OB B E/Im

B 12 FERREESS ) S I AOMUBE SW 585 ) B, % E3 B ARAEHF
WE R B S X ALY 10 B | FrR2Rri. T efmast
18°5 187 R B &K 18 # 5 4RI 55, MARL TS 8 CEls
HEH B3 WMRASMIT, FXFELEH 10 BT TR, —FA T i
E3, JUFK 30 ¥5 P1 3B E BS54 B3 Mia A/E (b33 45 K2 A8
[0034) BWIZEIEER AR, KM 26 HIdm B3 5 E4 #ASLMEA T 5K
T4, Hik B4 it F R AT B BRI 18 B4 AR T34 30, In
E4 ZFid A& SR 187 HF OfHEE ES #E4 a7 L 7E N 44
14b P EIFF O 16¢ 3 ELARJE MRIMEMM 14b BIFF QR ¥G E1 KRG T
sk, BETERERML 14c PRIXTFH—XTF O 16a 5 16b FFtA
BRI MR 142 BIFF O SHAE SR E1 RN T BEANFERIEM A 14a B
El WIIFF T 16c Hi3kH BEEH AR T 30 fEA 4 K3

[0035) Xk 26 &b TF ik RS, G¥ES K3 K93F 30 A{E 1L
I, NE 8 FiR, YAHBIALEW 10 b FRIRE (B 1) B, In
E3 2 5F 30 # A Fhrif B Pl S E BRI 14c E4ESE. W T IS
ARV 142 5 14b 3F BHE, SRIXLLMEMMAESE P1 #8D, WA
8 TR o IXHEFESK G T ZEER R T 5k 144 26 B P1 55K
Wk 26 — E3 E— R EEE M L ENERE . 45 10 Zh BN,
¥ E3 WFATF B P1 EBA AR TT H T L 30 ME B E I 45 K2 A0 3K 30,

[0036) WM 5+ 6 LR 7 FFIR, FERAELLTRES R B AARIT 14c. 144,
14e.14f L& 14g bR MAEZE S04 12 IR B IR M- 24 _E R—AH R,
K5 EMEE SW MR ERAM 14 EFHARIMKE. HISEE R
l4c. 14d. lde. 14f AR 14g WG —AXT R E1 #AZFEET, FHH
P —RUTERTA A. BEABOCRE W EEZES[AMA 31 BARENE
gt 32 BT ROX L Bl E#E . EWrRERIELR, &b 32 %
F—XFF0 162 5 16b UL R FEBRAELETRER R MAIESR & F 12 (I — 1 E
R 14c B 14g B~ NI D3R El, ATIETR A ARFRMEER
MERARGE . AR BN 12 AT BB R 18 VRS 1 24 T2,
XAEBELETIN R MRS (B 10) TAETREL 32. 4t 32

15



200780034577. 2 w B P E8/IW

IR 2 B R 14c & 14g 3 Bl HESHERESR W 31.

[0037] #ltninE 6 hErR, %M 32 B—4w E7 FiLENIERMIMF 14e
RI—XTFF A 16a 5 16b PH—ANFFO 16b IEH, AR5 FidzNIEE
WA 14e BT O E1 FSEEESBMMG 31, FHREREZFEH A El
HFABRBEMNR—ATFD 16a EMHK. WE 7 PR, XHFATER
TR E B H 32 B3R E7 5 E8 4 B L R A4 14f B9 F 0 16b 5 16a
HNE T O Bl IE§ k. 5% E7 B84 31 T A8 H AR
AAMTEHRIIFRIIZE K4 N (B 15 5A), im E8 FEEZASM M 31
EdesEEsmg 3 it ARE R AARRMESET IR A KK
Eob.

[0038) tnE 1A FiR, AIHTEERWME 1814t THEE—XT4 K5
K6 B IE AT B WA 18° W5k ¥ 26 W\ IREIVE &1 24 KR i
Mk, IENATEERITESL, TR MM 26 B9 P2 SR FEERMH 18° HF
—ANgE K5 F K6 5iZE R4 18— M Rim X B Y $8#:. 45 KS
K6 B A AR IE i & WA 18° 15K F1¥048 26 9 P2 B4 T 18 )
Bzh. B, BEEBREARGLE 187X KS 1 K6 BEF—15%
SRBHAER—ANINREE X Y 483, NHER 18c RBaR, 4
FHEBREHHE 18378, —XH R FRRIEALEREMHE 18a 5 18b
REUS K M 26 B MBS — SRR . Bk, B KR LI 18a
5 18b ¥y 3K H ¥ 26 B BRRFFEAH R AEXT AL, (BTERE 7 5 3)
LM 18c i, AAXTEEEATHIER.

X EAE, ERRT, —MUREIALSH, HAMH () REX
MR R R, AR D AR R R S0
R 4 B 3% 2 3 T SR A TR AL SR A I T v DA I e B R 3
BERENER=ZHIER, MREA=AEREHKIWHERK A%
SR RAEERTEE, () BEAFREEMRIEZE R IR
DL ZERE SR TR R IR AL M TR AT FE BRAE SR TR

R YT

[0039] B LLUKRESER . W, RIBILLRFYIN T RATF T RS
2 ) ST BRI T4 2 S 7R S A R A 540 2 0 7 2R R 0 B

16



200780034577. 2 # 8 B FEI/Im

SRR BB EE, DUE BT R M A AR SUR AR SR A 7 A 6E Bl 4 A
FRRMTIRBIASGH. R, BROATHBIALEHEZHESE
WA BT, SR 5B HRENER B T2ERI U EITRKRENE
s, B, &K BIEREROATITESTKSEHR T ATHARE
ST, AR, KR PRIREEANRK AR ESURE MR STE
B ATE S 5 N, IE B B AR B SR B — AR IX Y,
AR E R BRI SR E R KA E-

17



#1/87

R B K E

i

200780034577. 2

18



B B O B $2/81

¥

200780034577. 2

19



HE3/8W|

HoH K A

Ut

200780034577. 2

284

20



$4/8TW

BB M A

¥t

200780034577. 2

21



200780034577. 2 W 8B P M B FEs5/8W

#{5A

22



B B M B ZFE6/8W|

Ut

200780034577. 2




/81

Ui

Ui

200780034577. 2

24






