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GEODESC FRAME SYSTEM 

TECHNICAL FIELD 

0001. This disclosure is directed to a structure, and more 
particularly, to a geodesic frame system. 

BACKGROUND ART 

0002 Geodesic domes are rigid geometric structures that 
provide a large degree of stability while having a high 
strength to weight ratio. Geodesic dome structures are typi 
cally constructed of a frame having struts and hub connectors 
that are connected to form an interlocking triangle structure. 
0003 Geodesic domes may have many different frequen 
cies and strut arrangements. A higher frequency dome has 
more struts and hub connectors, while providing a smoother 
dome shape. A lower frequency dome has less struts and 
connectors while providing a less Smooth dome shape. As the 
frequency of the dome increases, the angle of inclination of 
the struts to the radial plane of the hub connector decreases. 
The strut angles of geodesic domes may be dependent on the 
frequency of the dome. Some hub connectors may vary 
depending on the number of struts being joined. Conventional 
geodesic frames typically comprise complex hub connector 
schemes that increase the complexity and difficulty in assem 
bling the geodesic frame. 
0004. A frame system is described in U.S. Pat. No. 7,992, 
353 to Athan, that utilizes a six-strut hub requiring six pins 
and six caps to couple six tubular struts and a metal rod. Such 
a scheme requires a user to locate, sort and manipulate the 
several various components of the frame and hub during the 
assembly process. Such manipulation can be difficult and 
intimidating for a user to accomplish. Further, utilizing sev 
eral Such components, here the six pins and six caps per hub 
joint, requires the user to expend significant time when con 
structing each joint of the frame. 
0005. Another frame system is described in U.S. Pat. No. 
7,802.404 to Wolfram, that utilizes more than one style hub 
configuration depending on the particular joint in the struc 
ture. In Such a frame, a hub is constructed with designated 
slots to receive the multiple struts it is joining. Each strut is 
coupled with the hub using multiple pieces of hardware, for 
example, twenty-four bolts and twenty-four nuts, six struts, 
and a hub connector in the case of a six-struthub. Further, the 
hub requires a complex manufacturing process requiring 
casting or welding, and the hub must be specifically designed 
for the number of struts it is joining. To construct a frame, a 
user of such a system must not only collect the many pieces of 
hardware for that frame joint, but must also determine and 
select the appropriate hub configuration to connect the appro 
priate number of struts at that hub joint. As multiple pieces of 
hardware are required for each hub joint, failure to tighten 
even one piece of hardware could create a potentially danger 
ous situation. Further, a frame system requiring so much 
hardware requires considerable construction time on behalf 
of the user. In addition, because multiple hub joint configu 
rations are used depending on how many struts are being 
joined at the particular hub joint, it may be easy for a user to 
select the wrong hub connector, requiring the user to expend 
further time in disassembly and reassembly of the joint with 
the proper hub connector. 
0006. This invention is directed to solving one or more of 
the problems discussed above. 
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BRIEF DESCRIPTION OF SEVERAL VIEWS OF 
THE DRAWINGS 

0007 FIG. 1 is a perspective view of a hub connector, in 
accordance with an embodiment of the invention; 
0008 FIGS. 2A and 2B are front and perspective views, 
respectively, of an exemplary elongated Strut that may be 
utilized with the hub connector of FIG. 1, in accordance with 
an embodiment of the invention; 
0009 FIGS. 3-5 are perspective views illustrating cou 
pling of the hub connector of FIG. 1 with an elongated strut, 
in accordance with an embodiment of the invention; 
0010 FIG. 6 is a perspective view of multiple hub connec 
tors coupled with an elongated Strut, in accordance with an 
embodiment of the invention; 
0011 FIG. 7 is a perspective view of two elongated struts 
coupled by the hub connector of FIG.1, inaccordance with an 
embodiment of the invention; 
0012 FIG. 8 is a perspective view illustrating the locking 
of connector hubs, in accordance with an embodiment of the 
invention; and 
0013 FIG. 9 is a perspective view of a geodesic frame 
system constructed using the hub connector of FIG. 1, in 
accordance with an embodiment of the invention. 

SUMMARY 

0014. A geodesic frame system comprises a hub connector 
comprising a discontinuous ring and having a first ring open 
ing and a second ring opening. The geodesic frame System 
further includes at least two elongated Struts, each Strut 
including a first end, a first strut opening greater than a hub 
connector cross-section and proximate the first end, a second 
end, and a second strut opening greater than the hub connec 
tor cross section and proximate the second end, where each 
elongated strut is capable of being coupled with the hub 
connector by insertion of the hub connector through the first 
Strut opening. A wire piece having a wire piece diameter less 
than the first ring opening and the second ring opening is 
capable of being coupled with the hub connector by insertion 
through the first and second ring opening, is further included. 
0015. A geodesic frame system comprises a hub connector 
comprising a discontinuous ring and having a first ring open 
ing and a second ring opening. The geodesic frame system 
further includes at least two elongated Struts, each Strut 
including a first end, a first strut opening greater than a hub 
connector cross-section and proximate the first end, a second 
end, and a second strut opening greater than the hub connec 
tor cross section and proximate the second end, where each 
elongated strut is capable of being coupled with the hub 
connector by insertion of the hub connector through the first 
Strut opening. A wire piece having a wire piece diameter less 
than the first ring opening and the second ring opening is 
capable of being coupled with the hub connector by insertion 
through the first and second ring opening, is further included. 
0016. In one embodiment, each of the at least two elon 
gated Struts includes a first elongated Strut and a second 
elongated Strut. The first and second elongated Struts each 
include an elongated Strut first end, where the first strut open 
ing is a first end first opening and the first end further includes 
a first end second opening greater than the cross section of the 
hub connector, and an elongated Strut second end, where the 
second strut opening is a second end first opening and the 
second end further includes a second end second opening 
greater than the cross section of the hub connector. 
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0017. In a further embodiment, the first and second elon 
gated Struts each have an elongated Strut face that is trapezoid 
shaped. The first end first opening and the first end second 
opening of the first and second elongated Struts is parallel 
with a first end outer edge, and the second end first opening 
and the second end second opening of the first and second 
elongated Struts is parallel with a second end outer edge. 
0018. In a further embodiment yet, the hub connector is a 

first hub connector, and the structure includes a second hub 
connector having a discontinuous ring shape and a second 
hub connector cross section less than the first end second 
openings of the first and second elongated Struts. The elon 
gated Strut being capable of being coupled with the hub con 
nector comprises the first and second elongated Struts being 
capable of being coupled with the first hub connector by 
insertion of the first hub connector through the first end first 
openings of the first and second elongated Struts, and the first 
and second elongated Struts being capable of being coupled 
with the second hub connector by insertion of the second hub 
connector through the first end second openings of the first 
and second elongated Struts. 
0019. In yet a further embodiment, the second hub con 
nector includes a second hub connector first ring opening and 
a second hub connector second ring opening. The wire piece 
is capable of being coupled with the first and second hub 
connectors by insertion through the first ring openings of the 
first and second hub connectors and by insertion through the 
second ring openings of the first and second hub connectors. 
0020. In an alternate further embodiment, the first and 
second hub connectors each have a rectangular cross section, 
and the first end first and second openings and the second end 
first and second openings of the first and second elongated 
Struts are rectangular in shape. 
0021. In another embodiment, the at least two elongated 
Struts include a first elongated Strut having an elongated Strut 
face that is trapezoid-shaped, the first and second strut open 
ings of the first elongated Strut are rectangular in shape, and 
the hub connector has a rectangular cross section. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0022. A geodesic frame system comprises a hub connector 
comprising a discontinuous ring and having a first ring open 
ing and a second ring opening. The geodesic frame system 
further includes at least two elongated Struts, each Strut 
including a first end, a first strut opening greater than a hub 
connector cross-section and proximate the first end, a second 
end, and a second strut opening greater than the hub connec 
tor cross section and proximate the second end, where each 
elongated strut is capable of being coupled with the hub 
connector by insertion of the hub connector through the first 
Strut opening. A wire piece having a wire piece diameter less 
than the first ring opening and the second ring opening is 
capable of being coupled with the hub connector by insertion 
through the first and second ring opening, is further included. 
0023 Various figures will be discussed to describe 
embodiments of the invention. One skilled in the art will 
realize that these figures may not necessarily be to scale. For 
the purpose of clarity, not all reference numbers are shown in 
all figures. 
0024 FIG. 1 is a perspective view of a ring shaped con 
nector, here hub connector 21, in accordance with an embodi 
ment of the invention. The hub connector 21 may be used as 
part of a geodesic frame structure. As shown in FIG.1, the hub 
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connector 21 has a discontinuous ring shape, the discontinu 
ity here shown at a notched opening 23. The hub connector 21 
further includes first and second ring openings/holes, here 
first and second ring openings 22a and 22b, respectively. 
(0025 FIGS. 2A and 2B are front and perspective views, 
respectively, of an exemplary elongated Strut 26 that may be 
combined with the hub connector 21 of FIG. 1 in a geodesic 
frame system, in accordance with an embodiment of the 
invention. As shown in FIGS. 2A and 2B, the elongated strut 
26 may include a first end shown generally at 30 and having 
a first end outer edge 32. The elongated strut 26 may further 
have a second end shown generally at 35 having a second end 
outer edge 37. The first end 30 may include a first end first 
opening 25a and a first end second opening 25b, proximate 
and parallel with the first end outer edge 32, and the second 
end 35 may have second end first opening 25c and second end 
second opening 25d. proximate to and parallel with the sec 
ond end outer edge 37. The first end first and second openings 
25a and 25b and second end first and second openings 25c 
and 25d may be rectangular-shaped openings, sized to be 
larger than a cross section of the hub connector 21. As shown 
at the front (i.e., face) view of the elongated strut 26 of FIG. 
2, the elongated Strut may have a face that is a trapezoidal 
shape. 
0026. It will be appreciated by one skilled in the art, that 
the longer, top edge of the elongated Strut shown at 34a may 
be oriented in an outwardly-facing direction of the geodesic 
frame structure, and the shorter, bottom edge, shown at 34b 
may be oriented in an inwardly-facing direction of the frame 
Structure. 

0027 FIGS. 3-5 are perspective views illustrating cou 
pling of the hub connector of FIG. 1 with a strut, in accor 
dance with an embodiment of the invention. As shown at FIG. 
3, the hub connector 21 may be located near one of the 
openings 25a-d of the elongated strut 26. As shown at FIG. 4. 
the hub connector 21 may be aligned with Such opening, here 
the first end first opening 25a. As shown at FIG. 5, the hub 
connector may be coupled with the elongated strut 26 by 
rotating the hub connector 21, for example, in the direction 
indicated by arrow a, thereby inserting the hub connector 21 
through the first end first opening 25a. 
0028 FIG. 6 is a perspective view of multiple hub connec 
tors coupled with an elongated Strut, in accordance with an 
embodiment of the invention. As shown in FIG. 6, the hub 
connector 21a may be coupled with the hub 26 at the first end 
first opening 25a, and the hub connector 21b may be coupled 
with the elongated strut 26 at the first end second opening 25b. 
The hub connector 21c may be coupled with the hub 26 at the 
second end first opening 25c, and the hub connector 21d may 
be coupled with the elongated strut 26 at the second end 
second opening 25d. The hub connectors 21a, 21b, 21c and 
21d may be coupled with the strut 26 in a similar fashion as 
described above with respect to FIGS. 3-5. 
(0029 FIG. 7 is a perspective view of two struts coupled by 
the hub connector of FIG. 1, in accordance with an embodi 
ment of the invention. As shown in FIG. 7, the hub connector 
21a and hub connector 21b may be used to couple the elon 
gated strut 26 with an elongated strut 27. The hub connector 
21a may be aligned with and rotated through the first end first 
opening 25a of the first elongated strut 26, in a similar fashion 
as described above with respect to FIGS. 3-5. In a similar 
fashion, the hub connector 21b may be aligned with and 
rotated through the first end second opening 25b of the elon 
gated Strut 26. The notched openings of the hub connectors 
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21a and 21b may be aligned to face the same direction. The 
second elongated strut 27, specifically, the first end first and 
second openings 28a and 28b, may be aligned with the hub 
connectors 21a and 21b. The hub connectors 21a and 21b 
may be coupled with the elongated strut 27 by rotating the hub 
connectors 21a and 21b, to insert the hub connectors 21a and 
21b through the first end first and second openings 28a and 
28b of the elongated strut 27. Rotating the hub connector to 
insert it into an opening of the elongated Strut may be accom 
plished by hand, or instead may be accomplished using a pry 
bar. 
0030 FIG. 8 is a perspective view illustrating the locking 
of connector hubs, in accordance with an embodiment of the 
invention. The elongated struts have been omitted from FIG. 
8 for the purpose of clarity. 
0031. As shown in FIG. 8, the first hub connector 21a and 
the second hub connector 21b may be locked using a wire 
piece 24. Here, the first hub connector 21a has first and 
second ring openings 22a and 22b, and the second hub con 
nector 21b similarly has first and second ring openings 22c 
and 22d. As shown, the wire piece 24 may be inserted through 
the first ring openings 22a, 22c. The wire piece 24 may further 
be inserted through the second ring openings 22b and 22d. 
Further, as shown, the ends of the wire piece 24 may be 
coupled together, for example, by twisting. The wire piece 24 
may thus serve to lock one or both of the hub connectors 21a 
and 21b from rotation out of its respective elongated strut 
opening (i.e., openings 25a, 25b, 25c, and/or 25d), thus pre 
venting decoupling of the elongated struts being held together 
by the hub connector. 
0032 FIG. 9 is a perspective view of a geodesic frame 
system constructed using the hub connector of FIG. 1, in 
accordance with an embodiment of the invention. As shown 
in FIG.9, multiple elongated struts may be coupled together 
using hub connectors. For example, as shown, the elongated 
strut 26 may be coupled with elongated strut 27 at a hub joint 
using hub connector 21a in a fashion similar to as described 
above with respect to FIGS. 3-5. Further shown, wire piece 24 
may be used to lock the hub connector 21a from rotation, 
thereby preventing the hub connector 21a from decoupling 
from the elongated struts 26 and 27. Further shown, the hub 
connector 21c couples elongated strut 26 with other elon 
gated struts of the frame structure. Though FIG.9 shows only 
one hub connector being utilized at a hub joint to couple 
adjacent elongated Struts together, it will be appreciated that 
more than one hub connector may be utilized at each hub 
joint, for example, as described above with respect to FIG. 7. 
0033. The hub connector and struts may be formed, for 
example from carbon steel. Other materials, for example, 
aluminum, stainless Steel, brass, plywood or wood boards 
may be utilized. It will be appreciated that one vertex/hub 
joint in the geodesic dome or space frame may be coupled 
with a single hub connector, or instead be coupled using 
multiple hub connectors stacked above each other for more 
strength. In any event, all the hub connectors may be the same 
shape and size for all vertices in the frame structure. In addi 
tion, the elongated Struts may be of varying lengths in a frame 
structure, depending on the particular shape and configura 
tion of the structure, and the location in the frame structure. 
0034) Further, except for the wire, all the components, 
Such as the elongated Struts and the hub connectors of the 
geodesic frame system, may be flat and formed from a flat 
material. Thus, for example, plate steel may be placed on a 
computer controlled plasma-cutting table. The plasma-cut 
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ting table could be programmed to cut all the hub connectors 
and struts. Thus, none of welding, casting, threading, 
mechanical pressing or bending would be required in making 
the pieces of the frame structure. 
0035. As described herein, a frame structure may be con 
structed using less complex hub connectors at its joints/ver 
tices. As the hub connector allows for coupling any number of 
strut members, the hub connector described herein may be 
utilized at any joint/vertex of the frame structure. Thus, there 
is no need to sort through various hub connector configura 
tions as required in conventional structures when assembling 
the frame structure, thereby reducing assembly time. Having 
a single hub connector configuration as described herein 
eliminates the chance of an improper hub connector configu 
ration being selected for a particular frame joint, that would 
require disassembly and reassembly of the joint with the 
proper hub connector. 
0036. As described and shown, the hub connector may 
have a key-fit configuration with various elongated Struts 
forming a hub joint, here where the rectangular hub connector 
cross section is similar to but slightly smaller than the rect 
angular openings in the elongated Strut. Thus, a frame struc 
ture may be constructed as shown in FIG. 9 using one hub 
connector per hub joint, or as shown at FIG.7 where multiple, 
stacked hub connectors are utilized at each hub joint to pro 
vide greater strength at the hub joint. 
0037. As the hub connector described herein may be 
locked into place using just a single component, here a wire 
piece, there is no need to compile a stack of hardware in order 
to assemble a vertex of the structure. This may reduce assem 
bly time, and reduces the risk of a potentially hazardous 
situation of conventional geodesic frame systems where hard 
ware required in conventional designs is not properly tight 
ened. Further, the hub connector may be used with elongated 
Struts of varying length and angle regardless of the length of 
the struts or inclination angle of the particular hub joint. 
0038. In addition, assembly of the frame structure doesn’t 
involve or require power tools or specialized tools. Rather, the 
frame structure may be constructed by aligning hub connec 
tors and struts, rotating the hub connectors, for example, 
using a pry par if necessary, and locking the connector hubs 
using wire pieces. 
0039 While various embodiments of the disclosure have 
been described, it will be apparent to those of ordinary skill in 
the art that many more embodiments and implementations are 
possible within the scope of the disclosure. Accordingly, the 
disclosure is not to be restricted except in light of the attached 
claims and their equivalents. 

1. (canceled) 
2. (canceled) 
3. (canceled) 
4. (canceled) 
5. A geodesic frame system comprising: 
a plurality of ring shaped connectors, each ring shaped 

connector including a rectangular end, a notched open 
ing, and a first hole and second hole; 

a plurality of elongated Struts of varying lengths, each 
elongated Strut having an end with a first rectangular 
Strut hole and a second rectangular strut hole; and 

a plurality of wire pieces each having a first wire piece end 
and a second wire piece end; 

wherein 
a rectangular end of a first ring shaped connector of the 

plurality of ring shaped connectors is coupled with a first 
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elongated Strut of the plurality of elongated Struts by 
insertion and rotation through a first rectangular strut 
hole of the first elongated strut, 

the rectangular end of the first ring shaped connector is 
coupled with a second elongated strut of the plurality of 
elongated Struts by insertion and rotation through a first 
rectangular strut hole of the second elongated Strut, 

a rectangular end of a second ring shaped connector of the 
plurality of ring shaped connectors is coupled with the 
first elongated Strut by insertion and rotation through a 
second rectangular strut hole of the first elongated Strut, 

the rectangular end of the second ring shaped connector is 
coupled with the second elongated Strut by insertion and 
rotation through a second rectangular strut hole of the 
second elongated Strut, 

a wire piece of the plurality of wire pieces having a first end 
and a second end is coupled with the first and second ring 
shaped connectors with the first end of the wire piece 
being inserted through a first hole of the first and second 
ring shaped connector and inserted through a second 
hole of the first and second ring shaped connectors, 
where the first and second end of the wire piece is 
twisted together to form a loop. 

6. (canceled) 
7. A geodesic frame system, comprising: 
a hub connector comprising a discontinuous ring and hav 

ing a first ring opening and a second ring opening: 
at least two elongated Struts, each strut including a first end, 

a first strut opening greater than a hub connector cross 
section and proximate the first end, a second end, and a 
second strut opening greater than the hub connector 
cross section and proximate the second end, where each 
elongated strut is capable of being coupled with the hub 
connector by insertion of the hub connector through the 
first strut opening; and 

a wire piece having a wire piece diameter less than the first 
ring opening and the second ring opening, where the 
wire piece is capable of being coupled with the hub 
connector by insertion through one of the first and sec 
ond ring opening. 

8. The geodesic frame system of claim 7, wherein each of 
the at least two elongated Struts includes a first elongated Strut 
and a second elongated Strut, where the first and second 
elongated Struts each include 

an elongated Strut first end, where the first strut opening is 
a first end first opening and the first end further includes 
a first end second opening greater than the cross section 
of the hub connector, and 

Oct. 1, 2015 

an elongated Strut second end, where the second strut open 
ing is a second end first opening and the second end 
further includes a second end second opening greater 
than the cross section of the hub connector. 

9. The geodesic frame system of claim 8, wherein the first 
and second elongated Struts each have an elongated Strut face 
that is trapezoid-shaped, and where 

the first end first opening and the first end second opening 
of the first and second elongated struts is parallel with a 
first end outer edge, and 

the second end first opening and the second end second 
opening of the first and second elongated Struts is paral 
lel with a second end outer edge. 

10. The geodesic frame system of claim 9, wherein the hub 
connector is a first hub connector, and further comprising a 
second hub connector having a discontinuous ring shape and 
a second hub connector cross section less than the first end 
second openings of the first and second elongated Struts, and 
where the elongated Strut being capable of being coupled with 
the hub connector comprises 

the first and second elongated Struts being capable of being 
coupled with the first hub connector by insertion of the 
first hub connector through the first end first openings of 
the first and second elongated Struts, and 

the first and second elongated Struts being capable of being 
coupled with the second hub connector by insertion of 
the second hub connector through the first end second 
openings of the first and second elongated Struts. 

11. The geodesic frame system of claim 10, wherein the 
second hub connector includes a second hub connector first 
ring opening and a second hub connector second ring open 
ing, and the wire piece being capable of being coupled with 
the hub connector includes the wire piece being capable of 
being coupled with first and second hub connectors by inser 
tion through the first ring openings of the first and second hub 
connectors and by insertion through the second ring openings 
of the first and second hub connectors. 

12. The geodesic frame system of claim 10, wherein the 
first and second hub connectors each have a rectangular cross 
section, and where the first end first and second openings and 
the second end first and second openings of the first and 
second elongated Struts are rectangular in shape. 

13. The geodesic frame system of claim 7, wherein the at 
least two elongated Struts include a first elongated Strut hav 
ing an elongated Strut face that is trapezoid-shaped, and 
where the first and second strut openings of the first elongated 
Strut are rectangular in shape, and the hub connector has a 
rectangular cross section. 

k k k k k 


