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The invention relates to structural elements 
and refers more particularly to structural ele—‘ 
ments, such as joists, studs and the like employed 
in buildings. 
One of the objects of the invention is to pro- . 

vide an improved structural element having a 
bearing face for covering material equivalent to 

. that provided by a corresponding wooden element 
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and arranged to receive nails or equivalent secur- _ 
ing means spaced transversely thereof for secur 
ing the covering material thereto, whereby the 
adjacent ends of different members forming the 
covering material may be individually supported 
upon and effectively secured to the structural 
element. Another object is to so construct the 
structural element that its parts may be readily 
and economically secured together.‘ A further 
object is to form the structural element of metal 
and to so arrange and construct the parts there 
of that the structural element is relatively light 
in weight. ‘ ‘ 

These and other objects‘ of the invention will\ , 
become apparent from the following description, ‘ 
taken in connection with the accompanying 
drawings, in which 
Figure 1 is a side elevation of‘ a portion of a 

structural element showing an embodiment of 
my invention; 

Figure 2 is a cross section on the line 2—2 of 
Figure 1; I . 

_Figures 3, 4, 5, 6 and '7 are views similar to 
Figure 2 showing other embodiments of my in-_ 
vention; ' ‘ 

Figure 8 is a side elevation of the embodiment 
shown in Figure 6; ‘ ' 

Figure 9 is a side elevation‘ of the embodiment 
shown in Figure '7. , 
The structural element ‘shown in Figures 1 and 

2 may be used as va joist, stud, rafter, or like ele 
ment, in a building, such as a residence. This 
structural element comprises the pair of‘ metallic 
?anged members 1 and 2 which, as shown, are 
channel members having the pairs of co-planar 

. ?anges 3 and 4 respectively at their edges and 
45 
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the webs 5 and 6 respectively extending between 
the inner edges of these ?anges and having their 
central portions substantially parallel and spaced 
from each other. The corresponding portions 
of the webs adjacent each pair of co-planar 
?anges have the longitudinal transversely curved 
corrugations l and 8 respectively which converge 
from the co-planar ?anges to the central web 
portions. 9 are metallic intermediate members 
between the pairs of co-planar ?anges 3 and 4 
and the corrugations l and 8. Each intermediate 

1933, Serial No. 703,001 

(01. 189-—37) 

member, as shown, is formed of the same gauge 
sheet metal as the channel member and has the 
outer wall In which is substantially in the same ; 
plane as the co-planar ?anges 3’ and 4 and the 
side walls H and I2 extending inwardly from the 5 
outer wall In between the corrugated portions 1 
and 8 and converging toward each other. These 
side walls have longitudinal transversely curved 
corrugations which are complementary to the ad 
jacent corrugations ‘l and 8 and'are substantially 10 
uniformly spaced therefrom to form spaced 
curved slots for receiving the fastening elements, 
such as the nails or equivalent securing means 
l3 for securing the members l4 and 15 forming 
part of the covering material against the bearing 15 
faces formed by the co-planar ?anges 3 and 4, 
the adjacent edges of these members preferably 
abutting at or near the median plane of the in 
termediate member. The widths of the slots or 
the spacing, the,v curvature of the slots, and the 20 
rigidity of ‘the portions of the channel members 
and intermediate member forming the walls of 
these slots are such that the fastening elements 
are caused to bend and thereby be clinched to the 
structural element and effectively held in posi- 25 
tion when driven in between the channel mem— 
bers and intermediate member transversely 
thereof. , _ 

The channel members and intermediate mere 
bers are rigidly secured together and, as shown 30 
in the present instance, the central portions of 
the channel members are provided inwardly of” 
and adjacent the corrugations 1 and 8 with the 
bosses l6 spaced longitudinally thereof and abut 
ting the inner edge portions of the side walls ll 35 
and 12 of each intermediate member. Suitable 

' securing means, such ‘as the rivets l'l, extend 
through these bosses and the inner edge portions 
and rigidly hold the parts in assembled relatioii. 
With this construction, it will be seen that the 40 

co-planar ?anges 3 and it and the outer wall IU 
of the intermediate member form bearing faces 
for individually supporting adjacent members 
forming part of the'covering material'and ex 
tending transversely of the structural element. 45 
It will also be seen that the parts forming the 
structural element may be readily and effectively 
secured together. ' , 

In the modi?cation shown in Figure 3, the me 
tallic structural ‘element com-prises the pairs of 50 
?ange members l8‘ and I9 which are in the na— ' 
ture of angle irons. Each pair of angle irons has , 
the co-planar flanges 20 andthe ?anges 2| ex 
tending from the inner edges of the co-planar 
?anges toward the other pair of angle irons. The 55 
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2 
last mentioned ?anges have longitudinal, trans 
versely curved corrugations which are comple 
mentary. 22 is the web member which in the 
present instance forms the intermediate mem 
ber. This web member extends between the pairs 
of angle irons and has at its edges the longitudi 
nal transversely curved corrugations 23 which are 
complementary to ‘the corrugations of the angle 
irons. The edges of the web member terminate 
in substantially the planes of the outer faces 
of the ?anges 20 and are preferably pointed. The 
corrugations 23 are spaced from the corrugated 
portions of the angle irons to form spaced curved 
slots to receive and retain the fastening elements 
in the same manner as the structure shown in 
Figures 1 and 2. The angle irons and the web 
member are preferably secured together by suit 
able securing means 24, such as rivets, which ex 
tend through the portions of the web member 22 
adjacent the corrugations 23 and the bosses 25 
at the inner edge portions of the ?anges 2|. 

Figure 4 shows another modification in which 
26 is the web member of the structural element 
and 21 and 28 are the ?anged members at the 
edges of the web member. ‘These ?anged mem 
bers are preferably in the nature of angle irons 
and have the co-planar ?anges 29 and the ?anges 
30 extending from the inner edges of the co 
planar ?anges and converging toward each other. 
These ?anges 30 have longitudinal transversely 
curved corrugations. 3| is the intermediate 
member similar to the intermediate member 9 
of Figures 1 and 2, but having the inner edge 
portions 32 of its side walls spaced apart to re 
ceive the edges of the web member 26. The lon 
gitudinal transversely curved corrugations 33 of 
the side walls of the intermediate member are 
substantially uniformly spaced from the corru 
gations of the ?anges 30 to form spaced curved 
slots for receiving and retaining the fastening 
elements. The inner edge portions of the ?anges 
30 are formed with the bosses 34 which contact 
with the inner edge portions 32 of the side walls 
of the intermediate member. Suitable securing 
means, such as the rivets 35, extend through 
these bosses, the inner edge portions of the side 
walls of the intermediate member, and the edge 
portion of the web member. 

Figure 5 discloses another modi?cation of 
structural element in which the intermediate 
member 36 is integral with the web member 31 

I and formed from the same metal sheet or plate. 
As shown, one of the side walls of the intermedi 
ate member connects integrally into the web 
member and the other side wall terminates ad 
jacent the zone of connection of the ?rst side 
wall of the web member. Also in this construc 
tion, the co-planar ?anges 38 of the ?anged 
members or angle irons terminate at their outer 
edges in the ?anges 38' extending in the same 
general direction as the corrugated ?anges, there_ 
by additionally reinforcing the structural ele 
ment. The inner edge portions of the ?anges 39 
of the ?anged members are formed with the spac-~ 
ing bosses through which the securing means 
extends. 

Figures 6 and 8 disclose a trussed type of struc 
tural element in which the web member is in 
the nature of the round rod 40 alternately con 
nected to the upper and lower chords at longitu 
dinally spaced points. Each of these chords is 
formed of the pair of ?anged members 4| which 
are, in the nature of angle irons formed in the 
same manner as the ?anged members of Fig 
ure 4. The intermediate member 42 is preferably 
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formed of a metal sheet or plate of substantially 
the same gauge as the ?anged members and has 
the outer wall 43 in the same plane as the co 
planar ?anges of the‘ ?anged members. The in 
termediate member also has the inwardly con 
verging side walls 44 cooperating with the cor 
rugated ?anges of the ?anged members to form 
the spaced curved slots for receiving and retain 
ing the fastening elements. The web member or 
rod 40 zig zags between the pairs of ?anged mem 
bers and the bases of its U-shaped portions 45 
extend between the inner edge portions of the 
side walls 44 and are suitably secured thereto as 
by welding. The ?anged members may be suit 
ably secured in assembled relation as by welding 
the bosses at the inner edge portions of the 
?anged members to the inner edge portion of the 
side walls 44. 

Figures '7 and 9 disclose another construction 
of structural element in which the ?anged mem 
bers 46 are integral with or welded to the web 
member 41, the latter comprising the truss rods 
48. The ?anged members of each pair, as shown, 
are integral and they cooperate with the side 
walls of the intermediate member 49 to form 
rounded slots for receiving and retaining the fas 
tening elements. This intermediate member is 
tubular and is suitably secured to the ?anged 
members, for example, by providing the latter 
with bosses for engaging the side walls of the 
spacer and being secured thereto as by welding. 
The outer wall- of each intermediate member in 
this construction is also substantially in the same 
plane as the co-planar ?anges of the ?anged 
members. - 

From the above description, it will be readily 
seen that I have provided an improved structural 
element which is adapted to support the adja 
cent ends of different members forming the cov 
ering material and to which these adjacent ends 
may be effectively secured. It will also be seen 
that the structural elements are formed of metal 
sheets or plates and the parts are so constructed 
and arranged that they may be readily and eco 
nomically secured together and the structural 
elements may be of relatively light weight and of 
great strength. 
What I claim as my invention is: 
1. In a structural element, ?anged members 

having substantially co-planar ?anges and 
?anges extending in the same direction from the 

' inner edges of said co-planar ?anges and formed 
with longitudinal transversely curved corruga 
tions, an intermediate member between said last 
mentioned ?anges and having a portion sub 
stantially uniformly spaced from each to form 
laterally spaced curved slots to receive and re 
tain fastening elements, and means inwardly of 
said corrugations for rigidly securing said ?anged 
members and intermediate member in assembled 
relation. 

2. In a metallic structural element, metallic 
angle members having substantially co-planar 
?anges and ?anges extending in the same direc 
tion from the inner edges of said co-planar 
?anges, said last mentioned ?anges having longi— 
tudinal transversely curved corrugations, and a 
metallic intermediate member between said last 
mentioned ?anges and having a portion substan 
tially uniformly spaced from each to form lat 
erally spaced curved slots to receive and retain 
'fastening elements and a portion extending be 
tween said last mentioned ?anges inwardly of 
their corrugations, and means for securing said 
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last mentioned portion directly to said last men 
tioned ?anges. 

3. In a structural element, ?anged members 
having substantially co-planar ?anges. and ?anges 
extending in the same direction from the inner 
edges of said co-planar flanges and formed with 
longitudinal transversely curved corrugations, 
and an intermediate member between said last 
mentioned ?anges and having spaced longitudi 
nal transversely curved corrugations, the corru 
gations of said last mentioned ?anges and inter 
mediate member being complementary to form 
laterally spaced curved slots to receive and re 
tain fastening elements, and means inwardly of 
said corrugations for securing said ?anged mem 
bers'and intermediate member in assembled re 
lation. 

4. In a structural element, ?anged members 
having substantially co-planar ?anges and ?anges 
extending from the inner edges of said co-planar 
?anges and converging toward each other and 
formed with longitudinal transversely curved 
corrugations, an intermediate member between 
said last mentioned ?anges having an outer wall 
substantially co-planar with said co-planar 
?anges and side walls extending inwardly be 
tween said last mentioned ?anges and converg 
ing toward each other, said side walls being. sub 
stantially uniformly spaced from the corruga 
tions of said‘ last mentioned ?anges to form 
spaced curved slots to receive and retain fasten 
ing elements, a web member extending between 
said side walls and means inwardly of said cor 
rugations for securing said ?anged members, in~ 
termediate member and web together. 

5. In a structural element, ?anged member 
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?anges extending ,from the inner edges of said 
co-planar ?anges and converging toward each 
other and formed with longitudinal transversely 
curved corrugations, a hollow intermediate mem 
ber between said last mentioned ?anges and hav 
ing an outer wall in substantially the plane of 
said co-planar ?anges and side walls extending 
from said outer wall and converging toward each 
other, said side walls being substantially uni 
formly spaced from the corrugations of said last 
mentioned ?anges to form spaced curved slots 
to receive and retain fastening elements, av web 
member bar extending between said side walls at 
points spaced longitudinally thereof, and means 
inwardly of said corrugations for securing said 
angle members, spacer and. bar together. 

6. In a structural element, ?anged members 
having _ substantially co-planar ?anges and 
?anges extending from the inner edges of said 
co-planar ?anges and converging toward each 
other and formed with longitudinal transversely 
curved corrugations and an intermediate mem 
ber between said last mentioned ?anges and 
having an outer wall in substantially the plane 
of said co-planar ?anges and side walls extend 
ing from said outer wall and converging toward 
each other and substantially uniformly spaced 
from the corrugations of said last mentioned 
?anges to form spaced curved slots to receive and 
retain fastening elements, a web member, and 

' means inwardly of said slots for rigidly securing 
said web member and ?anged members together. 
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