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ABSTRACT OF THE DISCLOSURE 

A vertically aligned structural assembly employs a plu 
rality of generally vertically directed leg members inter 
connected by braces including criss-crossed diagonal mem 
bers having their ends fixed to a pair of adjoining legs and l3 
which intersect between the pair of legs, generally hori 
zontal braces which extend between the same pair of 
legs and intersect at the center of the diagonal members, 
and interior brace members extending across the interior 
of the framework between pairs of such intersections. 
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This invention relates to structural assemblies and more 
particularly to an improved bracing configuration for a 
structural framework and including a new connector ele- 25 
ment adapted for uniting the structural members of the 
improved bracing. 
This invention relates particularly to open structural 

assemblies such as are typically used for falsework, Scaf 
folding, shoring, towers and the like. Structural assemblies 30 
of this type normally comprise a framework made up of 
a combination of vertical columns and horizontal girts. 
Secondary or bracing members are normally provided to 
keep the structure in its original intended shape, except 
for small elastic deformations. Without bracing, steel 35 
frameworks are subjected to collapsing caused by lateral 
movements initiated by some lateral force. The force 
might be one such as wind force, horizontal impact forces 
from cranes or machinery, or the tension of electrical 
power lines. Thus, in general, bracing is used to "plumb 40 
up” the structural framework during construction, and 
to keep it in place after construction, to resist computable 
lateral forces and also forces which defy computation but 
which might cause lateral movement or buckling of mem 
bers. 

Bracing conventionally takes the form of diagonal 
braces extending to the ends or the intersections of the 
members being braced. This is commonly called X-brac 
ing. In order to assist the X-bracing to resist bending 
moments imposed on the main leg members, it is common 50 
practice to provide a series of horizontal girts or braces 
which are united with the main vertical members at their 
points of intersection with the diagonal braces. 

Structural frameworks which are intended to support 
vertical loads normally have main members which are 55 
subjected to a compression type of load. Normally Such 
members have a great length relative to their least lateral 
dimension and are therefore considered as columns. The 
critical load of column members under an axial load is 
classically considered as a function of the ratio of the un- 60 
braced length of the column and the least radius of gyra 
tion parallel to which it can bend. It can therefore be 
seen that an optimum bracing configuration considers 
means for laterally supporting members Subject to column 
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2 
type loads while utilizing a minimum of bracing elements. 

It is a broad purpose of the present invention to provide 
an improved bracing configuration having greater struc 
tural stability than conventional bracing. In the preferred 
embodiment of the present invention, which will be sub 
sequently described in greater detail, a scaffolding struc 
ture having upright main leg members is provided with 
X-bracing in which each set of intersecting diagonal brac 
ing members is united with a pair of horizontal bracing 
members at their point of intersection with one another 
rather than with their intersection with the main leg mem 
bers as is conventional. This pattern provides support for 
the main load bearing legs at their connection with the 
diagonal braces and also at a point generally midway be 
tween these connections with their coupling with the hori 
Zontal braces. Thus by recombining the same number of 
bracing members in the preferred configuration, greater 
stability and columnar strength can be obtained. The col 
unnar strength of a typical framework can be increased 
by 20% over a framework employing the conventional 
pattern. It is to be understood that the horizontal girts 
commonly connecting the X-braces at their union with 
the main vertical members are completely eliminated since 
they contribute little toward structural stability of the 
framework and nothing toward the column strength of 
the framework. 

Although the improved bracing configuration is useful 
in permanent type structures, the present invention is di 
rected toward those type of frameworks which are nor 
mally intended to be assembled for a period of time and 
then dismantled. The emphasis of the present invention is 
not only to provide a framework requiring a minimum 
number of elements without sacrificing stability, but in 
addition on simplicity and economy of manufacture, 
standardization of components coupled with versatility 
in use and ease of assembly requiring a minimum of skill 
and utilizing conventional tools. 
To achieve the aforesaid purposes, the preferred em 

bodiment of the present invention contemplates an im 
proved bracing configuration utilizing a novel form of 
fastening element for connecting the bracing elements one 
to another and to the main leg members. In connecting 
a brace member to a main leg member, the improved 
connecting element takes either of two preferred forms 
depending upon whether the brace is united with an ex 
treme end of a leg section or an intermediate section. 

It is contemplated that each of the structural members, 
including both bracing and leg members, are formed of 
circular tubing, preferably of steel. Tubing is chosen be 
cause of its relatively high load to weight ratio. The ends 
of the braces are swaged or collapsed toward a common 
side so that a pair of braces may be connected back-to 
back thus requiring a minimum section at their connec 
tion. Each of the collapsed ends is provided with a tapered 
perforation which is engaged with the improved connect 
ing element. Where the brace is to be connected to the 
intermediate section of a primary leg member, the fasten 
ing element comprises a short sleeve member having an 
inner diameter slightly larger than the diameter of the leg 
section and which carries a set screw adapted to engage 
the leg member. The sleeve normally is provided with a 
pair of laterally directed stud sections disposed at right 
angles to one another. Each stud section includes a frusto 
conical body section having its large end joined to the 
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sleeve member and a small end terminating in a threaded 
Section adapted to receive a nut. The brace members are 
united with the fastening element by inserting the stud 
section through their perforated ends so that the tapered 
walls of the perforation engage the frusto-conical body 
Section of the stud. The frusto-conical body section has a 
length chosen to accommodate a plurality of brace mem 
bers each having a tapered perforation with successively 
increasing diameters. A lock washer is then received by 
the threaded section and the nut drawn up so that the 
tapered perforations are forced against the frusto-conical 
body section so that relative movement between the mem 
bers is prevented. 
By utilizing a stud having a tapered body section which 

is mated with a bracing member having a tapered perfora 
tion, the problem encountered with conventional stud 
elements having a cylindrical exterior surface with a di 
ameter which does not correspond to the diameter of the 
perforation provided in the bracing member and which 
produces a loose, sloppy connection is eliminated. The 
tapered mating members of the preferred embodiment of 
the present invention can at all times be brought into a 
Snug engagement to provide a rigid connection between 
the members. This is of particular value in framing struc 
tures that are intended to be assembled and dismantled a 
number of times and wherein the perforation in conven 
tional braces tend to become enlarged. 
Where the end of the diagonal brace member is to be 

united at the joinder of a pair of axially aligned leg sec 
tions, the preferred fastening element takes the form of 
a stud having a frusto-conical body section and which is 
fixed to a tubular section having end sections adapted to 
be inserted in each of the leg sections thus joining the leg 
sections one to another and also to the bracing members. 
The third form of the improved fastening device con 

templates the joinder of a plurality of brace members one 
to the other at the intersection of X-bracing. This form of 
the fastening device is in the nature of an elongated pin 
having a body section formed of a pair of frusto-conical 
sections having their large diameters back-to-back and 
their small oppositely directed diameters terminating in 
threaded free ends. Where a plurality of bracing elements 
are to be joined one to the other, their ends have a length 
such that the perforations are aligned along a common 
axis. Half of the bracing elements are engaged with one of 
the frusto-conical body sections of the pin and the other 
half are engaged with the opposite frusto-conical body 
section. This improved tapered stud thus makes possible 
the joinder of a plurality of brace members to form a 
rigid non-yielding connection. 
Another improvement in structural assemblies contem 

plated by the present invention takes the form of an addi 
tional horizontal bracing member which is utilized be 
tween adjacent structural frame sides. This horizontal 
brace preferably joins the intersections of X-braces as 
sociated with each of the frame sides. This lateral hori 
Zontal bracing member provides additional rigidity in the 
improved structural assembly and resists forces which 
tend to collapse one framework side toward an adjacent 
framework side. 

It is therefore an object of the present invention to im 
prove the stability of structural assemblies comprising a 
pair of spaced apart primary load bearing members joined 
one to the other by X-bracing by providing a bracing ele 
ment joined to the X-braces at their intersection and hav 
ing its opposite ends joined to the main primary load 
bearing members. 

It is another object of the present invention to increase 
the stability of structural framework adapted to Support 
column type loads and including a pair of frame sides 
defined by spaced apart leg members provided with X 
bracing generally in a plane common with the leg mem 
bers by providing a lateral brace member having its ex 
treme ends joined with the intersection of the X-bracing 
of the adjacent sides. 
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It is a still further object of the present invention to 

provide an improved connection in structural assemblies 
between a primary tubular load bearing member and a 
bracing element by providing a sleeve engageable with the 
end of the primary bearing member having a stud pro 
vided with a frusto-conical body section engageable with 
a tapered perforation formed in the bracing element. 

till another object of the present invention is to pro 
vide an improved connection in a structural assembly be 
tween a bracing member and a leg assembly comprising 
a pair of axially aligned leg sections and which takes the 
form of an insert engageable with the opposed ends of the 
leg sections and having a stud section provided with a 
frusto-conical body section engageable with a tapered per 
foration provided in the bracing member. 
A still further object of the present invention is to 

provide an improved connection between a plurality of 
bracing members by providing a tapered perforation in 
each of the braces engageable with a pin having a tapered 
length to accommodate a plurality of braces. 

Still further objects and advantages of the present in 
vention will readily occur to those skilled in the art to 
which the invention pertains upon reference to the accom 
panying detailed description of preferred embodiments of 
the invention. The description makes reference to the 
accompanying drawings in which: 
FIGURE 1 is a perspective view of a four-sided self 

supporting structural assembly embodying bracing illus 
trating the preferred embodiment of the present invention; 
FIGURE 2 is an enlarged sectional view taken along 

line 2-2 of FIGURE 1 and illustrating a coupling em 
bodying a preferred form of the sleeve type fastening 
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device; 
FIGURE 3 is an enlarged sectional view taken along 

line 3-3 of FIGURE 2; 
FIGURE 4 is an enlarged sectional view taken along 

line 4-4 of FIGURE 1 and illustrating a preferred in 
sert type coupling; 
FIGURE 5 is a sectional view taken along line 5-5 

of FIGURE 4; 
FIGURE 6 is an enlarged sectional view taken along 

line 6-6 of FIGURE 1; 
FIGURE 7 is a perspective view of a section of a self 

Supporting three-sided structural assembly embodying the 
present invention; 
FIGURE 8 is an enlarged view taken along line 8-8 

of FIGURE 7; and 
FIGURE 9 is an enlarged sectional view taken along 

line 9-9 of FIGURE 7 and illustrating a preferred pin 
connection. 

DESCRIPTION 

Referring now to the drawings, FIGURE 1 illustrates 
a Self-Supporting four-sided structural assembly, compris 
ing four upwardly directed leg sections generally indicated 
at 10, 12, 14 and 16. The leg sections preferably have 
tipper ends which gradually converge toward one another 
and are for purpose of description relatively spaced such 
that they form four equal sides 18. 
The leg Sections 10, 2, 14 and 16 have an identical 

construction, each comprising a series of axially aligned 
tubular leg elements 22. Each leg section 22 is united with 
an adjoining leg section 22 by an insert type coupling 24. 

Corresponding leg Sections 22 of each of the leg mem 
bers are interconnected by a plurality of brace members 
joined to form an X-bracing structure 26. Each X-bracing 
Structure 26 includes four diagonal elements 28 each of 
which has its outer end connected to the extreme end of 
a leg Section 22 by the insert couplings 24. The inner 
ends of each of the diagonal brace elements 28 are joined 
together at an intersection approximately midway between 
each pair of corresponding elements 22 and maybe con 
sidered as associated in pairs, each pair substantially 
axially aligned with one another on an axis which inter 
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sects a similar axis formed by the other two diagonal 
brace elements. 
The sides of the preferred structural assembly are inter 

connected by a series of adjoining X-bracing sections 26. 
The outer ends of the diagonals associated with each of 
the X-bracing assemblies 26 are connected to the diag 
onals of the adjoining X-bracing assemblies by cou 
plings 24. 
The inner ends of each of the diagonal brace members 

28 are joined or connected by a stud 30 which can best 
be seen in FIGURIE 6. A pair of horizontal brace mem 
bers 32 are associated with each of the X-bracing assem 
blies 26 and have their inner ends joined at the inner 
ends of the diagonal braces 28 by the studs 30. The outer 
ends of each of the horizontal brace elements 32 are 
connected to approximately the midsection of their associ 
ated leg elements 22 by a sleeve type of coupling 34. 

In conventional structures, the horizontal equivalent of 
brace elements 32 has its outer end connected to the 
joinder of the diagonals with the leg members thus per 
mitting a relatively long unbraced section. Thus it can 
be seen that in the embodiment illustrated in FIGURE 1, 
the horizontal braces 32 provide support to the leg sec 
tions approximately at their mid-section so that the 
rearrangement of the same number of bracing elements 
utilized in conventional bracing produces greater stability 
and columnar strength. It is to be understood that the 
horizontal girts conventionally utilized to interconnect the 
outer ends of diagonal brace elements 28 are eliminated. 

In order to provide additional stability in situations 
where substantial lateral forces will be imposed on the 
structural assembly, and as can best be seen in FIGURE 
6, a lateral horizontal brace member 36 connects each 
adjacent side of the structural assembly with one extreme 
end joined by a stud 30 at the intersection of the X-bracing 
elements 26 and its opposite extreme end joined by a 
stud 30 associated with the corresponding X-bracing 26 
of the adjacent side of the structural framework. 

Each of the leg sections 22, the diagonal braces 28, 
the horizontal braces 32, and the lateral brace elements 
36 are preferably formed of circular tubular sections with 
the leg sections having a somewhat larger diameter than 
the bracing element in order to more readily absorb static 
and dynamic vertical forces imposed on the structural 
assembly. 

Having discussed in detail the bracing structure of the 
preferred structural assembly, the description will hence 
forth be directed toward the improved connections be 
tween the various structural elements of the structural 
framework. 
As can best be seen in FIGURES 2 and 3, the sleeve 

type coupling 34 comprises a short tubular sleeve element 
38 having an inner diameter slightly greater than the 
outer diameter of the leg section 22. A boss 40 is joined 
to the sleeve 38 preferably at its midpoint. A set screw 
42 is threadably carried by the boss at an angle perpen 
dicular to the longitudinal axis of the sleeve 38. The set 
screw 42 functions to lock the sleeve relative to the leg 
Section 22. In order to compensate for the radial spacing 
required by the inner end of the set screw, three angu 
larly spaced shims 44 are provided between the sleeve 
38 and the leg section 22 at opposite ends thereof. 

Stud sections 46 are carried by the sleeve 38 preferably 
with one of the studs diametrically disposed relative to the 
boss 40 and the other stud section carried at right angles 
to the first stud section. Each stud section 46 is similar 
in configuration and comprises a frusto-conical body sec 
tion 48 having its large diameter fixed to the sleeve 38 and 
a small diameter terminating with a threaded section 50. 
The threaded section 50 is formed on an extension of the 
diameter of the axis of the body section 48, and the axis 
of each of the studs 46 is formed at right angles to the 
sleeve 38. 
The extreme ends of the horizontal braces 32 which 
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respect to the leg section 22 by the coupling 34 are 
swaged to provide a collapsed end 52. It is preferred that 
the ends of the braces be collapsed toward a side rather 
than the sides collapsed toward the center as is conven 
tional in order to permit a pair of braces to be assembled 
back-to-back. 

Each of the collapsed ends 52 is provided with a 
tapered perforation 54. The perforations 54 preferably 
have a taper corresponding to the slope of the frusto-coni 
cal section 48 so that when the collapsed end 52 is en 
gaged with the stud 46 the threaded section 50 can be in 
serted through the perforation so that the tapered side 
walls of the perforation fit against the tapered sidewalls 
of the frusto-conical body section. A lock washer 56 is 
received by the threaded section and a lock nut 58 thread 
ably engaged thereon and tightened such that it imposes 
a force on the washer 56 sufficient to lock the collapsed 
end 52 onto the body section 48 so that any relative 
movement is prevented. It can be seen that by utilizing the 
tapered perforation which mates with a frusto-conical 
body section, that there is no chance for a loose fitting 
connection. Furthermore, as is common with a conven 
tional straight-sided stud which is utilized with an assem 
bly which is to be dismantled a number of times, the per 
forations in the braces tend to enlarge. Any such enlarge 
ment that might occur in the braces 32 of the present in 
vention will be readily taken up by the tapered body sec 
tion of the studs 46. 
Now referring to FIGURES 4 and 5 for a description 

of the insert coupling 24, this coupling is utilized to con 
nect the extreme ends of two leg sections 22 to one or 
more diagonal braces 28. The coupling 24 comprises a 
tubular insert element 60 having a diameter generally 
corresponding to the inner diameter of each of the leg 
sections 22. A second short tubular section 62 is fixed to 
the mid-section of the tubular insert 60 and generally 
has a cross-section corresponding to the cross-section of 
the leg sections 22. Thus, it can be seen that a leg section 
22 can be inserted over a free end of the insert 60 and 
axially slidably received thereon until its extreme end 
abuts the end of the short tubular section, 62. 
A pair of stud sections 64 are circumferentially spaced 

and fixed to the short tubular section 62 and each comprise 
a frusto-conical body section 66 and a threaded section 
68. The stud sections 64 are identical to the stud sections 
46 described with reference to the sleeve couplings 34. 
For purposes of description, FIGURE 4 illustrates one of 
the studs 64 engaged with a pair of diagonal braces 28 
and the other stud 64 illustrated with the braces 28 re 
moved. The diagonal braces 28 are provided with col 
lapsed ends 70 each of which is provided with a tapered 
perforation 72. The tapered perforation 72, like the tapered 
perforations 54 associated with the horizontal braces 32, 
are regularly narrowed at a slope corresponding to the 
slope of the body section 66, and are formed such that 
they will fit thereon. The collapsed ends 70 of the braces 
28 are jammed on the body section 66 and mounted there 
on by a washer 74 and a nut 76 in the same manner that 
the braces 32 are united with the studs 46 associated with 
the sleeve coupling 34. 
FIGURES 7 and 8 illustrate another embodiment of the 

present invention which takes the form of a structural 
framework 78 having a three-sided configuration defined 
by three upright equiangularly spaced leg members 80. 
Each of the leg members 80 is formed of a series of tubul 
lar leg sections 22 connected to one another by diagonal 
braces 28 and horizontal braces 32. The inner ends of the 
diagonal braces 28 and the horizontal braces 32 are con 
nected by studs 30. The outer ends of the braces are con 
nected to the leg sections 22 by sleeve couplings 82 and 
insert couplings 84. The sleeve couplings 82 differ from 
the sleeve couplings 34 associated with the structural as 
sembly illustrated in FIGURE 1 only in the respect that 
the studs which engage the brace members are formed 

are to be joined in a stress transmitting relationship with 75 at an angle of 120° from one another rather than at a 
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right angle relationship in order to accommodate the three 
sided configuration. In all other respects the components 
utilized in the three-sided configuration illustrated in 
FIGURE 7 are similar to the braces and leg member sec 
tions illustrated in FIGURE 1 thus illustrating the ver 
satility and utility of the structural members that form a 
preferred embodiment of the invention. 
With reference to FIGURE 8, lateral braces 36 join 

the inner connection of the diagonal braces 28 associated 
with each of the sides, the collapsed ends of the braces 36 

5 

permitting the braces to be bent to accommodate the tri 
angular configuration of the assembly 78. 
Now referring to FIGURE 9 for a more detailed de 

scription of the stud 30, an elongated member is therein 
illustrated as comprising a pair of identical frusto-conical 15 
body sections 86 formed with a common large diameter 
and on a common axis and each of which has a Small 
diameter which terminates with a threaded end 88 formed 
on an extension of the axis of the body sections 86. Each 

20 
present a collapsed end 90 and provided with a tapered 
perforation 92 having a slope generally corresponding to 
the taper of the body section 86. Each of the body sec 
tions 86 has a length to accommodate a plurality of col 
lapsed brace ends 90 so as to permit them to be stacked 
one upon the other. A washer 94 and nut 96 cooperate to 
jam the collapsed ends 99 on the body section 86 thus 
forming a rigid, non-yielding connection preventing rela 

25 

tive movement between each of the brace members. 
It is to be understood that although I have described 30 

the improved structural bracing and structural connec 
tions associated therewith with reference to a column type 
structural framework, that the invention contemplates that 
this improved bracing and the connections can be also 
incorporated with various types of beam type assemblies 
of the type where main structural members must be braced 
to transmit secondary loads. 

Although I have described several embodiments of my 
invention, it will be apparent to one skilled in the art to 
which the invention pertains that various changes and 
modifications may be made therein without departing 
from the spirit of the invention. 

Having thus described my invention, I claim: 
1. A structural assembly comprising 
a pair of horizontally spaced upwardly directed leg 

members, 
a plurality of elongated diagonal brace members ar 

ranged in pairs, 
said members of the pair being axially aligned to trans 

mit lateral stresses imposed on said leg members, O 
means connecting the outer ends of each of Said diag 

onal brace members to said leg members, 
means connecting the inner ends of each of Said diag 

onal brace members at points between Said leg mem 
bers, 

and a pair of axially aligned horizontal brace mem 
bers each having an outer end joined to opposite 
leg members and an inner end joined to the means 
connecting the inner ends of said diagonal brace 
members, 

a third upwardly directed leg member horizontally 
spaced from said first and second leg members, 

a second plurality of elongated diagonal brace men 
bers arranged to transmit lateral stresses imposed on 
said leg members in cooperation with the first men 
tioned plurality of diagonal brace members, 

means connecting the outer end of each of said Sec 
ond plurality of diagonal brace members to said Sec 
ond and third leg members, 

means connecting the inner ends of said diagonal brace 
members between said second and third leg mem 
bers, 

a second pair of horizontal brace members each having 
an outer end joined to said second and third leg 
members and an inner end joined to the means con- 75 
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necting the inner ends of said second plurality of 
diagonal brace members, 

an inner brace member having one end joined to the 
means connecting the inner ends of Said first men 
tioned plurality of diagonal brace members and the 
opposite end joined to the means connecting the 
inner ends of said second plurality of diagonal braces. 

2. A structural assembly as defined in claim i, wherein 
said diagonal brace members are associated in pairs and 
arranged upon pairs of axes substantially intersecting at 
points intermediate said leg members. 

3. A structural assembly comprising: 
at least three horizontally spaced upwardly directed leg 

members; 
a plurality of elongated diagonal brace members ar 

ranged to transmit lateral stresses imposed on said 
eg members, 

means connecting the outer ends of each of said diag 
onal brace members to said leg member so that said 
diagonal brace members intersect in pairs at points in 
termediate each pair of said leg members; 

horizontal brace members having their ends connected 
with said leg members and intersecting Said diag 
onal brace members at said intersection points; 

horizontal braces extending between adjacent inter 
Section points; and 

means connecting said diagonal brace members, said 
horizontal brace members and said horizontal braces 
together at said intersection points. 

4. The structural assembly as defined in claim 3 and 
including means connecting Said diagonal brace mem 
bers with the ends of said leg members and means con 
necting said horizontal brace members to said leg mem 
bers at points intermediate the ends thereof. 

5. The structural assembly as defined in claim 3 and in 
which each of said diagonal brace members has an inner 
end connected with the inner end of another axially 
aligned diagonal brace member at said point of intersec 
tion. 

6. The structural assembly as defined in claim 3 and 
in which each of said horizontal brace members has an 
inner end connected with the inner end of another axially 
aligned horizontal brace member at said point of inter 
section. 

7. A structural assembly comprising: 
a pair of horizontally spaced upwardly directed leg 

members, 
a plurality of elongated diagonal brace members ar 

ranged in pairs, 
said members of the pair being axially aligned to trans 

mit lateral stresses imposed on said leg members, 
means connecting the outer ends of each of Said diag 

onal brace members to said leg members, 
means connecting the inner ends of each of said diag 

onal brace members at points between said leg mem 
bers, 

a pair of axially aligned horizontal brace members 
each having an outer end joined to opposite leg mem 
bers and an inner end joined to the means connecting 
the inner ends of said diagonal brace members, 

a third upwardly directed leg member horizontally 
spaced from said first and Second leg members, 

a second plurality of elongated diagonal brace members 
arranged to transmit lateral stresses imposed on said 
leg members in cooperation with said first mentioned 
plurality of diagonal brace members, 

means connecting the outer ends of each of said sec 
ond plurality of diagonal brace members to said sec 
ond and third leg members, 

means connecting the inner ends of said diagonal brace 
members at points between said second and third leg 
members, 

means connecting the inner ends of each said plurality 
of diagonal braces comprising: said member having a 
frusto-conical body Section and a threaded end form 
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ing an axial extension of said body section, the inner 3,034,812 5/1962 Causey ------------ 287-535-? 
ends of each of said diagonal brace members having 1,269,326 6/1918 Slater --------------- 52-638 
a perforation, the length of each of said diagonal 2,465,813 3/1949 Moore ------------- 52-638 
brace members adapted so that said perforations for 2,665,951 1/1954 Bobst ---------- 182—178 XR 
said pluralities of brace members are disposed on 5 2,698,552 1/1955 Smith ------------- 287----53.5-? 
common axes, each of said perforations having a tap- 2,830,855 4/1958 Hyre -------------- 287 53.5? 
ered side wall engageable with the frusto-conical w 
body section of said stud and a nut element adapted FOREIGN PATENTS 
to produce an axial force on the perforated ends of 16,099 3/1927 Netherlands. 
Said diagonal brace members operative to engage said to 988,270 4/1965 Great Britain. 
perforated ends with said body section in a locking 1,196,129 5/1959 France. 
relationship to prevent relative movement between 1,284,691 1/1962 France. 
said body section and said diagonal brace members. 
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