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This invention relates to structural members 
and more particularly to joists suitable for use 
in building construction. 
An important object of the invention is to pro 

vide a composite joist of sheet metal and a ce 
mentitious core material which is light, strong 
and'well balanced and proof against decay and 
attack by destructive insects. Joists of this Ben 
eral-character find useful application in building 

10 construction as horizontal load supporting mem 
bers. While metal has to a great extent'dis 
placed wood in the erection of large buildings, be 
cause of its greater strength and permanence 
and because of its ?re-proof character, however, 

15 all-metal structural members owing to their ex 
cessive weight, relatively high cost and incon 
venience of assembly have not proved commer 
cially practicable for employment in less im 
posing structures, such as bungalows and small 
homes. By making joists of a composite of sheet 
metal and cementitious ?lling- material, a light, 
low-priced structural unit is obtained fully ca 
pable of withstanding heavy loads without defor 
mation by crushing or bending. 
Another object of the invention is'to provide 

a joist of the truss type, comprising two parallel 
chords supported in spaced relation, each com 

20 

posed of a trough-shaped element formed of 
heavy gauge sheet metal and having a cover plate 
of thinner nail-penetrable sheet metal closing 
its top and forming with the trough a closed 
tube of generally trapezoidal cross-section. 
Within the tube is contained a core of cementi 
tious material into which nails may be driven 

35 and frictionally retained in making attachment 
‘ to the joist of secondary members. An important 
feature of the invention resides in forming the 
walls of the trough of sufficient thickness so that 
they function as de?ecting or clenching surfaces 

40 for nails driven through the cover plate into the 
core. 
In order for the joist to admit of economical 

manufacture, without sacri?cing the important 
advantages of light weight and rugged con 

45 struction, the invention has as a further object to 
provide a joist having an improved form of web 
for rigidly supporting the chords in spaced rela 
tion. More particularly this web comprises a 
continuous channel iron or a continuous rod bent 

50 into zig-zag shape and secured, as by welding, 
at its reverse bends in flat bearing contact with 
the chords.‘ In order that the channel may be 
more readily bent in the fashion indicated, where 
a channel composes the web, its sides are suit 

55 ably deformed, as by notching or swam. 

(Cl. 189-37) 
For lending increased strength to the m 

tural member I provide at suitably spaced inter 
vals uprights or struts, which may be constituted 
of'channel sections similar to the web, extending 
perpendicularly between the chords. These struts '5 
enable the chords of the joist to more eiiec- '‘ 
tively resist bending due to locally concentrated 
loads upon the joist. _' ' , 
The joist in its preferred form is fashioned so‘ 

that each trough shaped element presents/a shal- _1o ' 
low, longitudinally-extending recess upon its ex,- ' 
terior bottom face, the recess being of a width 
corresponding to the transverse thickness of the 
channel or rod constituting the web, thus per 
mitting the sides of the web to be attached to the 15 
side walls 'of the recess for e?’ecting a rigid union 
of the parts. ' " 

Other objects and advantages of theinven 
tion will become apparent from the following de 
tailed description of a preferred form of joist 
embodying the features of the invention, together 
with several alternative forms of the same, ref-e . 
erence being had to the annexed sheets of 
drawings in which: 7’ ' I 

Figure 1 is a perspective view of an end of a u 
joist exemplifying the invention; 

Figure 2 is a transverse cross-section taken. 
through the upper chord of the joist of‘ Fig.‘ 1 V 
and ‘showing the manner in which the side walls 
of the trough function as clenching surfaces for 30 
nails driven into the core; - 

Figure 3 shows a channel shaped web having 
itssides notched preparatory to bending; 

Figure 4 illustrates the web of Fig. 3 bent . 1 
into zigzag shape to form the web extending be: 3;, 
tween the chords; 

Figure 5 is a side elevation of the joist of F184;‘, 
Figure 6 is a detail cross-sectional view of the , 

lower chord of the joist of Fig. 1, illustrating one 
mode of attaching the web to the chord; 40 

Figure 7 is a fragmentary view of the lower 
chord of a joist in" which a rod constitutes the 
web and indicating the mode of uniting the: web 
with the chord; . 
Figure 8 is a cross-sectional view on the line ‘I 

HofFigJkand’ . @ 

Figure 9 is a sectional perspective view of an 
other type of chord showing the manner of fes 
tening a channel-shaped web thereto. 
The joist illustrated in Fig. 1 comprises gen- l0 

erally two chord members i and 2 supported in 
‘parallel spaced relation by a web I. .The up: 
per chord i is composed of relatively heavy metal ' 
plate rolled so as to‘ form- a trough 4 having a 
bottom is and outwardly ?aring side walls lb“ 
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2 
terminating in substantially horizontal ?anges 
4c. Supported upon and extending between the v 
?anges 4c is a ?at cover plate 5 of sheet metal of 
substantially less thickness than the metal plate 
‘forming the trough 4. The longitudinal edges of 
the cover plate are folded over the ?angis 4c 
of the trough and the cover plate is united to the 
?anges by crimping, as indicated at 6. or by 
puncturing or welding, so as to avoid slippage of 
the cover relative to the trough when the joist is 
placed under load and stress is induced in the 
chord. The cover plate 5_ thus closes the top of 
the trough and forms therewith a tubular casing 
of generally trapezoidal cross-section, as shown, 
in Fig. 1. 1 

‘ The side walls lb of the trough are extended 
beyond its exterior bottom face and folded back 
upon themselves so as to form perpendicular side 
walls ‘I of a recess I extending longitudinally of 
the trough. The tubular casing encloses a hard 
ened core I. of nailable material, such as a solidi» 
?ed body of gypsum, Portland cement and saw 
dust, represented in the proportion, by weight, 
55:20:9. One process which lends itself to the 
fabrication of chords for this type of joist is de- J 
scribed and claimed‘ in my copending applica 
tion Serial'No. 39,022,» in which a dry mixture of. 
the component materials is packed within the ~ 
casing, moisture then being introduced through 
the walls of the casing to supply the necessary 
water of crystallization ‘to the con?ned ?ller 
which hardens into a solid core. The cover plate 
8 is, to this end, provided with rows of perfora 
tions II, these perforations being punched in 
wardly was to form burrs Ila (Fig. 2) ‘upon the 
interior of the tube which become embedded‘ 
within the core and serve to anchor the casing 
to the core. '_ ’ . 

' The lower chord member 2 is of identically the 
same construction as upper chord member I just 
dmcribe'd, comprising a trough-shaped member 
I2 made of heavy sheet metal and having a ?at 
bottom I20. and outwardly ?ared walls I2b ter 
minating in horizontal ?anges I2c. A ?at cover 

.plate It extends between and is fastened by 
crimping, puncturing or welding to the ?anges so‘ 
as to form with the trough member a tubular 
casing enclosing a core ll of cementitious ?lling 
material of the character described above. 
cover plate II is provided‘ with rows of perfora-v 
tions (not shown) similarly to cover plate 5, and 
the side walls of the trough are extended in folded 
relation to form the sides I! of a longitudinally 

, . extending recess It upon the externalface‘of the 
55‘ trough bottom I20. 

The chords are arranged in parallel spaced re 
lation with the bottom to of one trough directed 
toward the bottom 12a of the other trough. The 
web I as shown in Fig. 3, before bending com 
prises a straight, continuous channel member ll 
made of sheet metal the parallel sides 11¢ of 
which are cut away to the bottom Nb of the 
channel at coinciding, regularly-spaced inter 
vals, de?nlng wedge-shaped notches I8 and ,V 
shaped notches Ila. The channel is adapted to 
be bent back and forth between these notches 
into the zig-zag shape indicated in Fig. 4, the 
edges of the wedge-shaped notches, II folding in 
wardly against the bottom of the channel, as 
best illustrated in Fig.‘ 6,‘ and the edges of the 
notches Ila spreading apart so as to lie in the 
plane of the bottom of the channel, as indicated 
at lie in Fig. 4. The ?attened apices of the zig-' 
sag web thus produced repose within the recesses 
and it formed upon the bottoms of the troughs 

The. 
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4 and I2, and the sides of the channel are welded 
to the side walls 01' the recesses by a process 
known as smash welding which in addition to de- I 
positing weld metal between the parts to be 
bonded, simultaneously compresses the side walls 
of the recesses and swages their upper edges in 
wardly into locking engagement with the web. 
Thus a joist of truss form is produced, the two 
chords of which are supported in parallelism by 
a continuous channel-shaped web which weaves 

' diagonally back and forth between the chords. 
For aifording additional support to the chords, 

10 

a pair of upright struts 20 made of straight chan- _ 
nel sections, similar to the channel I] constitut 
ing the web, are'arranged adjacent the ends of 
the joist and, as shown in Fig. 5, these struts ex 
tend between the bottoms of the trough members 
4 and I2 and foot in the recesses 8 and I6. One 
end of each strut rests upon the web at the point 

15 

of junction of the latter with one of the chords, 20 
while both ends of the strut are welded to the 
sides of the recesses. When the web and the strut 
are composed of the same size stock, the end of 
the strut abutting upon the web may be com 
pressed laterally so as to be receivable between 
the walls of the channel-shaped web.. Aipair of‘ 
struts will ordinarily close each endof the joist 
since the joist at its ends is subject to greatest, 
compression, although if desired, additionali 
struts may be . provided at suitably spaced inf‘ 
tervals throughout the length of the member. 
As has been previouslyv stated the trough 

shaped members 4 and I2 are composed of heavy 
metal plate while the cover plates 5 and I3 are 
of relatively light sheet metal. This heavy metal 
plate imparts great rigidity and strength to the 
chords. Also by reason of this construction, nails 
may be readily driven through the cover plate 
into the core II in attaching, for example, ?oor 
boards or slabs, (Fig. 2), to the joist. However,. 
the thick ?aring side walls of the trough operate 
to de?ectthe ends of the nails and to clench them 
within the body of thecore. Thus, nails driven 
into the joist in such‘ a manner as to ordinarily 
pass completely through its marginal portions 
and be insecurely retained therein are, by myim 
proved joist construction, ?rmly anchored in 
place and o?er appreciable resistance to with 
drawal. . . 1 

In those cases where a solid metal rod is em 
ployed as the web, in lieu of 'a channel iron as 
previously described, a somewhat ‘similar type 
of bond can be ‘effected between the web and the 
chords. In Figs. 7 and 8, a portion of a lower 
chord 30 is shown having a longitudinal recess. 
3| of semicircular cross-section extending along 

25 

30 

45 

55 

its external bottom face, the side walls lla of ' 
. this recess being constituted of the extended sides 
of the trough-shaped element forming-the lower 
chord.‘ ' , 

The web 32 is made of a continuous rod of metal 
of circular cross-section bent back and forth in 

60‘ 

zig-zag manner and having its reverse bends . 
which contact the lower chord 30 seated within 
the recesses 3|. By the process of welding here 
tofore referred to, the web 321s bonded to the 
sides of the recess-and the top edges of the re 
cess are swaged partially around the circumfer 
ence of the rod, as best indicated in Fig. 8. 
A joist utilizing a modi?ed form-of chord ele 

ment is illustrated in Fig. 9, this chord being 
adapted to take the place of the chords I and 2 
of Fig. 1. Each chord 42 comprises a tubular 
casing made up of a trough-shaped member ‘I 
having a ?at bottom “a, two outwardly ?aring 7s 

65 
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side walls 43b terminating in horizontal ?anges 
lic'and a cover plate 44 supported upon the 
?anges and bridging the top of the trough. In 
this modi?cation, as in the joist. construction just 
described, the trough is made of a heavy gauge 
metal capable of de?ecting nails driven'into con 
tact with its inclined side walls, and the cover 
plate is made of light nail-penetrable sheet metal. 
The cover plate 44 may be spot welded to the 
horizontally extending flanges #30 of the trough 
member in lieu-of the crimped connection be 
tween these parts employed ‘in the construction of - 
Fig. l. 
The tubular casing encloses a core of cementi 

tious ?lling material 45 providing a nailing block, 
and perforations 46 (only one being indicated) 
formed in the cover plate affords means for in 
troducing moisture into the core and allowing 
the escape of excess moisture therefrom. In ‘this 
type of truss, instead of presenting a recess for 
the reception of the web, the bottom of the 
trough for its entire width is ?at. A web com 
posed of a continuous channel iron 41, which may 
be constructed similarly to the web’described in 
connection with the joist of Fig. 1, passes back 
and forth between the chords and is welded to 
this ?at surface at spaced intervals therealong. 
In this ?gure the channel is shown welded at 48 
to the ?at bottom of the trough, the channel hav 
ing been previously bent so that the V-shaped 
notches originally formed in its sides are stretched 
apart permitting the edges of these notches to 
lie ?at against the bottom of the trough. The 
web may be united with the top chord (not 
shown) in the manner illustrated in Fig. 6, ex 
cept that in the absence of a recess upon this 
chord the bottom of the web will lie flat against 
and be welded to the bottom of the trough. An 
advantage of this type of joist resides in its sim 
plicity of design. 

It will be apparent from the above description 
that a joist is produced which is light, strong and 
well-balanced and which lends itself to rapid and 
economical manufacture. Manifestly either of 
the forms of chords described may be employed 
in the construction of the joist as seems pref 
erable. Similarly, varying the number of struts 
20 in the joist, or omitting such struts altogether, 
are changes which depend largely upon the par 
ticular employment for which such structural 
members are designed. 

Obviously various other changes in arrange 
ment and design may be made in the joists de 
scribed above without departing from the spirit 
of my invention. 

I claim: 
1. In a structural member, a trough-shaped 

element of relatively heavy metal, a cover plate 
of light nail-penetrable sheet metal closing the 
top of the trough-shaped element, and a nailable 
core enclosed by the trough-shaped element, the 
rigidity of the metal composing the trough 
shaped element being such as to be normally im 
penetrable by nails. 

2. A joist comprising a pair of chords, means 
rigidly supporting the chords in spaced re 
lation, one of said chords comprising a trough 
shaped element of sheet metal, a cover plate clos 
ing the top of said trough-shaped element and 
composed of nail-penetrable metal of thinner 
gauge than the metal of the trough-shaped ele 
ment, and a nailable core enclosed by the trough 
shaped element and cover plate. , 

3. A joist comprising a pair of chords, means 
rigidly supporting the chords in spaced relation, 

3 
one oi! said chords comprisin'gfa trough-shaped 
element or sheetfmetal having outwardly ?aring 
side walls, a cover plate of‘ light nail-penetrable 
sheetmetal closing'the topof the trough, the 
sheet metal of the trough-shaped element being 
of su?icient rigidity‘ to provide a nail clenching 
surface for nails driventhrough the'cover. plate 
into the core, and a cementitious core. enclosed 
by the trough-shaped element and cover plate. 

4. A joist comprising 'a pair of chords, a web 
rigidly supporting the chordsin parallel spaced 
relation, said chords each comprising a trough 
shaped element of relatively heavy sheet metal, 
a cover plate of llghtnail-penetrable. sheet metal 
closing the top of , the trough-shaped member, 
and‘ a cementitious nailable core’ enclosed by the 
trough-shaped member and cover plate, said web 
comprising a channel member having its opposed 
sides notched at spaced intervals lengthwise of 
the channel and bent diagonally back and forth 
between the chords,‘ and the sides of the channel 

10 

20 

being united with the'trough-shaped members at " 
locations'coinciding to the notched sidesv of the 
channel. 

5. A joist comprising a pair of chords, a web 
rigidly supporting the chords in parallel spaced 
relation, said chords each comprising a trough 
shaped element of heavy sheet metal, a cover 
plate of light sheet metal closingthe top of the 
trough-shaped element and a cementitious nail 
able core enclosed by the trough and cover plate, 
the web comprising a channel member bent di 
agonally back and forth between the chords, and 
the bottom of the channel "being united at its 
apices with the trough-shaped elements, said 
channel having its sides-removed at its points of 
union with the trough-shaped elements, and a 
plurality of struts extending perpendicularly be 
tween the chords. 

6. A joist comprising a pair of chords. a web 
rigidly supporting the chords in parallel spaced 
relation, each of said chords comprising a trough 
shaped element of relatively heavy sheet metal, 
a cover plate of light nall-penetrable sheet metal 
closing the top of the trough-shaped element and 
a cementitious nailable core enclosed by. the 
trough-shaped element and cover plate, the bot 
tom of each of said trough-shaped elements be 
ing exteriorly provided with a longitudinally-ex 
tending recess, and said web comprising a chan 
nel member bent so asto extend diagonally back 
and forth between-the chords and into the re 
cesses of said trough-shaped elements, said chan 

' nel being welded at its bends ‘to-the trough 
shaped elements. , I 

'7. A joist comprising, a pair of chords, a web 
rigidly supporting the chords in parallel spaced 
relation, each of said chords‘comprising a trough 
shaped element of relativelyv heavy sheet metal, a 
cover plate of light nail-penetrable sheet metal ‘ 
closing the top of the trough and a cementitious 
nailable core enclosed by the trough-shaped ele 
ment and cover plate, the bottom ‘of- each voi’ said 
trough-shaped "elements being exteriorly pro 
vided with a longitudinally¢extending recess, 81111.35 _ ' 
said web comprising a channel member bent so 
as to weave diagonally back and forth between 
the chords and having its apices vseated within 
the recesses of the trough-shaped elements and 
welded to the sides of said recesses. ‘ ' 

8. A joist comprising a pair of chords, awe 
rigidly supporting the chords inparallel spaced 
relation, each of said chords comprising a trough 
shaped element orrelatively heavy sheet metal, 
a cover plate of light nail-penetrable sheet metal 
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~ tom voi each of said 
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closing the top of the trough-shaped element, and 
a cementitious nailable core enclosed by the‘ 
trough-shaped element and cover plate, the bot 

trough-shaped ~elements be 
ing exteriorly provided with a longitudinally-ex 
tending recessand said web comprising a chan 
nel member bent transversely across its bottom 
so as to weave back and forth between the chords 
and having its sides cut away at its points of bend, 
said bends being seated within and welded to the 
sides of the recesses. ‘ _ ' 

9. A joist comprising a pair oi’ chords, each 01’ 
said chords comprising a tubular sheet metal cas 
ing, a nailable core completely enclosed within 
the casing, a web rigidly supporting the chords in 
parallel spaced relation, said web- comprising a 
continuous metal rod of generally circular cross 
section bent back and 'i'orth into zig-zag shape 
and extending betweenv the chords, said chords 
having recesses formed along their opposed bot 
tom faces of semicircular cross-section receiving 
the bends oi the rod, the rod 
tained in the recesses by'both 

being rigidly re~ 
welding and 'de 
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formation of the side walls into partially over 
lapped engagement 
the rod. . 

10. A joist comprising a pair of chords, a web 
rigidly supporting ‘the chords in parallel spaced 
relation, each of said chords comprising a trough 
shaped element of relatively heavy sheet metal, 
a cover plate of light nail-penetrable sheet 
metal closing the top of the trough-shaped ele 
ment and a cementitious nailable core enclosed 
by the trough-shaped element and cover plate, 
the bottom 01' eachof said trough-shaped ele 
ments being exteriorly provided with a, longi 
tudinally-extending recess, and said web com 
prisinga unitary member coextensive with the 
chords bent transversely across its bottom so as 
to extend diagonally back and forth between the 
chords and into the recesses .of said trough 
shaped elements, said web being rigidly united at 
its bends to the trough-shaped elements. 

EDWIN D. CODDINGTON. 
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