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1. 2 

: This invention relates to structural members studinal-wires;2 and 3 spaced apart and arranged 
for framing light. Occupancy; buildinggsstad; the in parallel relation. ; Cooperating with the longi 
'like Where ordinary structural members are, not tudinal members 2 and 3 are a pair of inter 
;practical, and has as its principal object:to pro- innediately...disposed longitudinal members.: 4 rand 
; vide metal framing members of lightweight and 5 v 5-spaced apart to constitute the base of a beam 
high strength ratio and which are comparable and from the outer members a distance cor 
in cost to ordinary dimension unber. ; responding to the width of the bean. 
Other objects of the invention are to provide The members, 2-3 and 4-5 are formed from 

structural members which are:adapted to; fabri- a high: tensile, hard-drawn wire of a suitable cross 
cation from high-tensile, colds drawn wire in 10 section, ; for example, round, and which has a 
.combination with wires. having substantial idue- : high degree of tensile:strength, so as to constitute 
stility; to provide:structural; members: capable of tithe...main longitudinal members of the beam...and 
production in long lengths. at no, increase in:unit ... take the loads acting thereon analogous to...the 
cost; to provide 'structural smembers that are slipper; and lower cords of a truss. This naaterial 
mechanically straight' and which will not awarp, - is, lacking somewhat, inductility, but, has a pro 

3 expand, or contract, under changes i.in gatmos- sportionately, high elastic limit. Where the elastic 
pheric conditions, to providestructural-members glimit of structural grade steel may betwo-thirds 
designed to be nested one within another to of its ultimate strength, that, of the material FI 
facilitate shipping; storing, and handling thereof; temployt may be: 80 or 90 per cent of its ultimate 

: to provide structural members that maybe jobbed .203 strength. The longitudinal wires are intercon 
and dispensed in a manner; analogous; to ordi- ...nected by a longitudinal series of spaced trans 
nary lumber; to provide structural smembers overse wires 6, which wires are preferably formed 
'which may be cut, to length and 3:accurately, as- of a softer more ductile material so, that they-are 
sembled in a building structure at the job-site; {"capable of being bent to shape the beam without 
to provide structural members.adapted for use 2 danger soft fracture. The transverse wires are 
tin prefabricated units; and to provide:structural iuxtaposed preferably against the common sides 
members which may be utilized for:framing, pur- of the longitudinal wires...and are welded thereto 
poses in associations with lumber oriaSeeinforc- :at the crossing points thereof...by, a suitable re 
sing members, in concrete construction. ssistance weld as indicated at 7 in: the manner of 

In accomplishing these and other objects of 3.30 therwelds produced in manufacture of welding 
the invention,...I have provided improved:details "wire, fenicing, mats, and the like. 
of structure, the preferred form of which is shown Rositioned upon the transverse wires interme 
in the accompanying drawings wherein: : diate, the Spacing between the longitudinal wires 

Fig. 1 is a perspective view of a portion of £4. and 5 are diagonal braces preferably formed by 
framing utilizing structural members erfbodying :35i-aspair of symmetricalizigzagged wires 8 and 9, 
the features of the present invertion. one disposed, upon the other and having the 

Fig. 2 is a plan view of a portion of a 'fabri- apexes it: of one arranged in opposed relation 
cated structural member prior to bending thereof 'with the apexes’. of the other; and registering 
to, shape. £With the respective transverse wires; at points 

paced slightly from the longitudinal Wires-4, and Fig. 3 is a fragmentary perspective view of a 40: 
353to: accommodate bending: thereof, as later-de Structural member formed from the fabricated 

member shown in Fig.2 and adapted to be used 3. Scribed. The crossing points of the apexes are 
'as a joist, rafter, or the like in a building twelded: to the transverse wires as indicated at 
Structure. if:2; and the intermediate portions 3 of theire 

Fig. 4 is an enlarged fragmentary perspective :45&Spective zigzagged wires cross - each other and 
view of a portion of the structural member: par- 2 extendisin; the manner of'; an X. brace between 
*ticularly illustrating welding of ; the wires of : the respective transverse wires, the crossing 
"which the structural member iszcomposed. points ...4 being suitably welded in a ; manner 

Referring more in detail to the ideawings: : similar to the other: welds. 
designates a portion of a joist, rafter for:the 60 Similar brace wires preferably of zigzagged 

like constructed in-accordances with the:presert iformation are: positioned in the spaces between 
invention and which may be utilized in a building the longitudinal wires 2-5 and 3-4 respectively, 
'structure' in place of the 'ordinaryiš2.Éx:6,32:x 8, which:Zigzagged wires are: designated 5-6 and 
2 x 10, and similar framing merbers. Theistic- ti-8::for the respective spaces. The apexes. 49 
: tural member "includes:ka pairs of outerilorigi- $55-of-the:Zigzagged wires are also positioned in op 
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posed relation with One wire disposed upon the 
othel and with the intermediate portions 20 be 
tween the apexes of one wire crossing the apexes 
of another as at 2 in the manner of the zig 
Zagged wires previously described; however, the 
apexes of the zigzagged wires 5-6 and 7-8 
are spaced a greater distance apart So that they 
cross every fourth transverse wire 6 in slightly 
Spaced relation with the longitudinal Wires as 
indicated at 22. The crossing points 2 of the 
portions of zigzagged Wires intermediate the 

O 

apexes are connected by Welds and are in the . 
Space midway between the transverse wires as 
shown in Fig. 2. The symmetrically bent wires 
thus cooperate with the transverse Wires to form 
a certain pattern wherein the spaces between the 
transverse wires constitute unit spaces and the 
diagonals of the zigzagged Wires cross the unit 
spaces and the transverse wires that are included 
between those to which the apexes are connected. 
The diagonal portions are, therefore, similarly 
welded at these crossing points to the transverse 
WIeS. 
This is an important feature of the invention 

as I have determined by actual tests that I am 
able to provide a structural member which is 
better for the present purpose than other types 
of patterns such as the standard counter braced 
truss. The stress measurements which have been 
made on my improved structural member wherein 
the diagonals of the zigzagged wires extend across 
and are Welded to transverse Wires intermediate 
the transverse wires at the apexes of the diago 
nals, that is with two extra verticals, show the 
efficiency of the structure was increased from 
25 to 50 per cent over the standard truss design 
and the measured stress, either tension in the 
lower cord and compression in the upper cord is 
25 per cent below the computed value of a 
standard truss pattern and does not increase the 
measured stress in the diagonals above the com 
puted values. The terminals 23 and 24 of the 
transverse wires preferably extend beyond the 
outer longitudinal wires 2 and 3. The Wires when 
thus formed provide a continuous foraminated 
body of sheet-like form and may be stored in 
rolls or the like prior to bending thereof for 
forming the bean shown in Fig. 3. The beam 
shown in Fig. 3 is produced from the foraminated 
form shown in Fig. 2 by bending the transverse 
wires as indicated at 25 and 26 adjacent the 
longitudinal wires 4 and 5 to bring the longir 
tudinal wires 2 and 3 into parallel juxtaposition 
as shown in Fig. 3 and with the terminals 23 and 
24 in crossed relation as indicated at 27 and 
which are welded together at the points of cross 
ing to maintain the shape of the structure. 

It is thus obvious that the structural member 
When thus formed produces an open Work beam 
wherein portions of the transverse wires between 
longitudinal wires 4 and 5 cooperate With the 
zigzagged wires 8 and 9 to form the base 28 of 
the beam and the portions of the transverse wires 
intermediate the longitudinal wires 2-5 and 
4-3 cooperate with the pairs of ZigZagged wires 
(5-6 and 7-8 to constitute the sides of the 
beam. When the beam is used in the position 
shown in Fig. 3, the longitudinal Wires 4-5 COn 
stitute the lower cords and the wires 2-3 the 
upper cords of a truss-like tructure with the 
transverse wires 6 serving as the struts and the 
zigzagged wires 5-6 and 7-8 as the braces. 
The beam thus provides a truss-like formation 
which is light in weight and has a high strength 
ratio so that it is adapted to support loads corre 
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4 
Sponding to or in excess of those capable of being 
Supported by a corresponding wooden framing 
member Such as a 2 x 6, 2 x 8, 2 x 10, or the like. 
The closed triangular section greatly increases 

the rigidity, stiffneSS, and tensile Strength of the 
member. By the combination of high tensile, 
high elastic limit wires used in the longitudinal 
members with the regular spaced bracing System 
of more ductile wires and the symmetrical system 
of diagonal brace members arranged in the pat 
tern described, I have produced structural mem 
bers of very high efficiency as compared to 
standard structural beams. 
The members thus described are of light weight 

Construction and have a high Strength ratio SO 
that when assembled in a building structure pro 
vide a strong, light-weight construction corre 
sponding in cost to an ordinary wooden frame 
Structure, having many advantages Over Wood 
framing. 
Use of the members described coupled with a 

special combination of materials provides a fire 
proof construction at a cost considerably below 
the cost of the customary fireproof constructions 
and in fact, is comparable with the cost of 
standard Wooden construction. 

In using the members, as a typical example, 
they may be substituted for wooden beams hav 
ing equal strength but of substantially less weight. 
For example, in the structure shown in Fig. 1, 
studs 29 and 30 carry caps 3 that are inverted 
over the upper ends of the studs as shown SO 
that crossing points of the caps and studs may 
be suitably connected as by Welding at the site. 
The ceiling joist 32 may comprise the structural 
members shown in Fig. 3 and correspond in size 
and strength to wooden joists of standard dimen 
sions. The joist may be used with the base there 
of supported on the caps3f directly over the ends 
of the Studs 29-30 as shown, or they may be 
turned with the crossed ends of the transverse 
wires downwardly so that the base portions there 
of provide a flat surface to facilitate laying of a 
floor, attachment of nailing strips, or the like. 
The triangular-shaped members may also be 
utilized as a rafter 33 which are positioned as 
shown in Fig. 1 with the longitudinal wires 
Straddling the ends of a joist as shown, it, of 
course, being understood that portions of the 
transverse wires and zigzagged wires are cut away 
to permit assembly. The crossing points of the 
longitudinal wires are suitably welded together on 
the job to complete the connection. 

In non-load bearing partitions, studs 34 may be 
used in connection with caps 35. Connecting 
members 36 may be used as shown in Fig. 1 to 
connect the studs 29 and 30 in combination with 
the brace members 37. The tie members 36 are 
projected through openings between the wires 
of the studs and suitably tied at the crossing 
points preferably by Welding. The brace mem 
bers 37 are placed flat against the sides of the 
Studs and the longitudinal Wires thereof are 
welded together at crossing points with the longi 
tudinal wires of the studs. 
From the foregoing it is obvious that I have 

provided structural members particularly de 
signed for framing of light occupancy buildings 
and Which may be assembled in a building struc 
ture analogous to the customary framing with 
Ordinary dimension lumber. 
The structural members are readily cut to 

length at the job site and are assembled in a 
frame structure and erected very similar to wood 

  



2,465,074 

framing, the studs and joists being spaced on 
Standard Spacing. 
By rea,Son of the light weight and ease of han 

dling, the members may be assembled in pre 
fabricated units and delivered to the job were 
the units are readily placed. 
What I claim and desire to Secure by Letters 

Patent is: 
1. A structural member of the character de 

scribed including a pair of longitudinal Wires dis 
posed in Spaced parallel relation, a second pair 
of longitudinal Wires disposed in Spaced parallel 
relation with the first-named pair of longitudinal 
Wires, a longitudinal Series of Spaced transverse 
Wires crossing the longitudinal wires and having 
terminals projecting beyond the first-inamed 
longitudinal Wires, pairs of zigzagged Wires 
longitudinally traversing the Spaces between the 
adjacent longitudinal Wires With one zigzagged 
Wire of one pair being disposed upon its comple 
mentary zigzagged Wire and having the apexes of 
One arranged Oppositely to the apexes of the 
Other and crossing certain of the transverse Wires 
in Spaced relation. With the longitudinal Wires, 
welds at the crossing points of the ZigZagged 
Wires with the transverSe Wires, said trainSVerse 
wires having bends adjacent the intermediate 
longitudinal Wires to bring the terminals of the 
transverse Wires in crossing relation, and Welds 
connecting said terminals. 

2. A structural member of the character de 
scribed including a pair of longitudinal Wires 
disposed in Spaced parallel relation, a second 
pair of longitudinal Wires disposed in Spaced 
parallel relation with the first-named pair of 
longitudinal Wires, a longitudinal series of Spaced 
transverse wires crossing the longitudinal wires 
and having terminals projecting beyond the first 
named longitudinal Wires, brace Wires extending 
diagonally in the Spaces betWeen the adjacent 
longitudinal wires and crossing the transverse 
wires, Welds at the crossing points of the wires, 
Said transverse wires having bends adjacent the 
intermediate longitudinal wires to bring the ter 
minals of the transverse wires in crossing rela 
tion, and Welds Connecting Said terminals. 

3. A structural member of the character de 
Scribed including a pair of hard-drawn Wires dis 
posed longitudinally in Spaced parallel relation, 
a second pair of hard-drawn longitudinal wires 
disposed in parallel relation. With the first-named 
pair of wires, a longitudinal series of spaced wires 
having substantial ductility extending trans 
versely of the longitudinal Wires and having ter 
minals projecting from the first-named longi 
tudinal Wires, Welds at the crossing points of Said 
wires, brace wires having similar ductility tra 
versing the series of transverse wires and having 
substantial ductility, said brace wires being dis 
posed between the longitudinal Wires, welds at 
the crossing points of the wires, bends in the 
ductile transverse wires to bring the terminals of 
the respective transverse wires together, and 
Welds connecting said terminals. 

4. A structural member of the character de 
scribed including pairs of longitudinal wires dis 
posed in spaced parallel relation, a longitudinal 
series of Spaced transverse parallel wires con 
necting the longitudinal wires, pairs of diagonal 
brace Wires traversing the series of transverse 
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wires intermediate the pairs of longitudinal wires, 
said transverse wires being bent to bring ends of 
the transverse wires in contact, Welds connect 
ing said ends to form a substantially triangular 
CrCSS section, the spacing between said trans 
Verse wires forning Substantially equal unit 
Sp3.ces and the length of said diagonals of the 
brace wires being at least two of said unit spaces, 
and Welds at the crossing points of the brace 
Wires With the transverse Wires. 

5. A structural member of the character de 
Scribed including, a pair of longitudinal wires dis 
pOSed in laterally Spaced parallel relation, a sec 
Ond pair of longitudinal wires spaced from the 
first pair, a longitudinal series of spaced trans 
Verse parallel wires connecting the longitudinal 
wires, pairs of diagonal brace wires intermediate 
the longitudinal Wires with the brace wires be 
tween the first named pair of longitudinal wires 
Spaced from Said longitudinal Wires, said trans 
Verse wires having bends between the first named 
pair of longitudinal Wires and said brace wires to 
bring the ends of the transverse wires in contact, 
Welds at the Crossing points of the brace wires 
and the transverse wires, and welds connecting 
said ends of the transverse wires to form a sub 
stantially triangular cross section. 

6. A structural member of the character de 
Scribed including a pair of longitudinal wires dis 
posed in laterally spaced relation, a second pair 
of longitudinal wires disposed in adjacent rela 
tion and Spaced from the first pair of longitudi 
nal Wires, a longitudinal series of spaced trans 
verse wires connecting the longitudinal wires, said 
transverse wires having bends adjacent the first 
named pair of longitudinal wires and having ter 
minals projecting from said second pair of longi 
tudinal Wires, and welds connecting terminals of 
the transverse wires at one side of said structural 
member with terminals of transverse members at 
the other side of said structural member. 

7. A structural member of the character de 
Scribed including a pair of longitudinal wires dis 
posed in laterally spaced relation, a second pair 
of longitudinal wires disposed in adjacent rela 
tion and spaced from the first pair of longitudinal 
wires, a longitudinal series of spaced transverse 
Wires Connecting the longitudinal Wires, said 
transverse Wires having bends adjacent the first 
named pair of longitudinal wires and having ter 
minals projecting from said second pair of longi 
tudinal wires, said terminals on one side of said 
Structural member being engaged with terminals 
at the other side of said structural member to 
maintain the triangular cross section of said 
member. 

WALTER, S, EDGE. 
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