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UNITED STATES PATENT OFFICE 

he objects of this invention are: 
Airst, to provide an improved construction of 

the top chord of such steel joists for uniting with 
the concrete of the floor or roof slab and its 

8 reinforcement to insure a positive bond between 
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the joists and slab and provide the necessary 
horizontal shear resistance so as to utilize the 
Concrete slab for cornpression stresses and to in 
corporate the floor or roof slab with the said 
joinst to form a composite steel and concrete 
-bean support of superior strength and rigidity. 
Secondi, to provide an improved construction 

of -bean. with bonding and shear resisting 
prongs in the upper chord or flange. 

Third, to provide a similar construction in bar 
joists either of the welded or expanded type. 

fourth, to provide such a construction of top 
chord for Caeta joists generally. 

Fifth, to provide an improved construction of 
Such joist overgirder or interior supports to en 
hance the cantilever action of the said joist and 
get effective continuous bean action by trans 
Initting tension from the prongs in the top 
anges of opposing joist through negative rein 

forcement in the sish over the interior support. 

3. 
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Sixth, to provide with such top chord member 
an inaproved construction of shouldered engag 
ing prongs for effective support and anchorage 
of the nailing strips imbedded in a concrete slab 
either paralle of transversely to the joists. 

Severala, to provide such a construction which 
lends itself readily to the use of a removable 
foran structure supported from the said joist or 
eam without other staging. 
Eighth, to provide such a joist construction 

in which buckling, or twisting of the top chord 
or meanber is avoided. 

Ninth, to eliminate the necessity for shrinkage 
or temperature rods running in floor slabs par 
allel to the joist. - 
Tenth, to provide in such a joist and floor 

structure increased resistance to deflection and 
vibration. . 

Further objects and objects pertaining to de 
tails and economies of construction and opera 
tion will appear from the detailed description 
to follow. 

SO 
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referred eabodiments of the invention are 
illustrated in the accompanying. drawings, in 
Which: 

Fig. 1 is a section through a girder and a side 
elevation of joists meeting at a girder construct 
ed in accordance with my invention, showing the 
over-beara tie between the joists, the same be 
ing taken on a line corresponding to line 1-i 

of Fig. 2, the foist being a modified -bea con 
struction. 

Fig. 2 is a detail cross Sectional view through 
Cn3 of my improved joists and floor structures 
taken on line 2-2 of Fig. 1, the girder being 
shown in elevation and partially broken away. 

Fig. 3 is an enlarged detail Sectional plan view, 
showing the overgirder tie means, taken on Sec 
tion line 3-3 of FigS. 1 and 2. 

Fig. 4 is a view comparable with Fig. 1, be 
ing a section ora line &—4 of Fig. 5, of my im 
proved floor joists With Over-beam tie incorpo 
rated into a concrete girder. Or Wall structure. 

Fig. 5 is a detail sectional view. On line 5-5 
of Fig. 4, showing a still further modified 1 or 
channel bean. 

Fig. 6 is a detailed perspective view of One end 
of a joist in broken section, one end being entirely 
broken away, showing the improved construction 
of top flange member with the prongs struck up 
of the appropriate size and frequency to give de 
sired results and resistance to shearing strain 
and longitudinal bearing, and showing the meth 
od of securing the expanded metal or rib lath 
slab reinforcing and form to the said joist, which 
exemplifies the attachinent of Sach inter-joist 
or slab support generally. 

Fig. 7 is a detailed perspective view of a portion 
of the modified I-beam showing a narrow flange 
at the top from which the prongs are struck up. 

Fig. 8 is a perspective view of a built-up I-beam 
with narrow top fange with the prongs struck 

9. Fig. 9 is a similar detail perspective view show 
ing a special form of shouldered prongs for Sup 
porting a nailing strip in correct position. This 
is the preferred construction of prongs. 

Fig. 9-A is an enlarged section through the 
top flange of the joist shown in Fig. 9, showing a 
profile of the preferred type of prongs. 

Fig. 10 shows the invention as applied to a 
T-beam, the prongs being struck up from the edge 
of the web. 
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Fig. 11 is another form of built-up T-beam with 
a single flange at the top from which the prongs 
are struck up. 

Fig. 12 is still another form of a built-up 
or T-beam with the prongs struck out of a single 
top flange. Fig. 13 is a special form of built-up T-joist with 
prong members welded to the upper edge of the 
'Web. - Fig. 14 is a general assembly detail view of my 
invention as applied to welded bar joists showing 
also the method of supporting nailing strips and 
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2 
with a welded mesh paper back lath or reinforce 
ment. 

Fig. 15 is a detail perspective of a section of 
the bar joist showing its method of construction 
with a different kind of prong. 

Fig. 16 is another form of the said bar joist 
showing a different, type of flange section and 
method of securing the web bars in place. 

Fig. 17 is a still further form showing a built 
up structure of angles between the flanges of 
which the Web bars are secured, 

Fig. 8 is a general detail perspective view with 
parts broken away to show details of construc 
tion of Yny invention as applied to an expanded 
metal bar joist structure with rod reinforcements 
and removable for fins for the floor sias, 

of a, bar jois; Made ug? cf corrigE, 
forcing bars t vitit 'feb bars disipOS3. 
terebetWiFeet. Sy welding. 

Ë3:e parts “Ji i pe ideatified by the: :nl:rigrais 
of reference wicia are the saine ia at the yiews. 

is a girder to which my ingroved fiocr joists 
2, 2 are 8,ttached by any Suitainie reaans, Sang 
ing and riveting being showing in the diraWiIngS, 
See Fig. i. The girder of course can be of any 
depth required. The floor joists as seen in Fig. 2 
in the preferred form are of a special I-beam 
construction Witkin... narrow top member 2i ilin pro 
portion to the bottom member 22, the web 23 
being relatively high, 

Prongs 3 are struck up from the fange 21 On 
the opposite Sides of the Web 23 in the manner 
indicated in Figs. 9 and 9-A. The prongS 3 have 
sharp pointed upper portions 3 and are formed 
with shoulders 32 for Supporting nailing Strips 
4 running in any direction and for uniting with 
the floor slap 5. also notch the prongs at 33 
to insure bending in any direction at that point. 
The prongs also penetrate the expanded metal 
or lath or other support 6 and a part of them are 
bent down onto the same to join the Said lath. 
reinforcing or other means to the upper fange 
or erroes of the I-beam. In the Slab 5 over 
the girder insert preferably pairs of tie rods 
7, the ends of which are hooked around prongs 
3 of the opposite joist to tie the joist ends to 
gether and make continuous beam floor support, 
thus eliminating floor cracks over the Support and 
utilizing the cantilever principle and thoroughly 
incorporating the E-beams With the floor slab. 
Single rods may be used. 
The prongs 3 are numerous toward the ends 

of the beam, as sinown in Fig. 3, to engage with 
the slab to prevent longitudinal shearing and the 
tendency of the slay to slip endwise on the bean 
from mid-span. The middle portion of the beam 
requires fewer of the prongs and have illustrated 
this feature particularly in Sig. 6 where certain 
of the promgs are gezat over ribs of the rib lath 
6, or this may be reinforcing rods or means with 
any metai, or fibe:Fº forir belowly itt. 
The same joists may be incorporated with a 

concrete girder or supporting wall 8 as seen in 
Fig. 4. The tie rod construction and all other 
details are the same as in Fig. 1. I have shown 

- in Figs. 4 and 5 a, modification of the prOngS and 
the upper chord With but a single fange, Imaking 
it --shaped at the top in place of "-shaped. 
The preferred prongs are those appearing in 

Figs. 9 and 9-A. The narrow chisel portion 
above causes the same to readily penetrate any 
reinforced structure which is being attached 
thereby and the comparatively slin Sharp por 
tion can be readily battered over with a hammer 

1,986,147 
to form reinforcement engaging hooks and ad 
ditional seats for nailing strips and to blunt the 
sharp edges after the reinforcing has been put in 
place. The notches 33 facilitate this bending. 
Such shouldered structure is not a necessity as is 
seen by the shape of prongs illustrated in other 
views of the drawings. 

In Fig. 7, I show a form comparable to that in 
Fig. 9 with a comparatively narrow T-flange at 
the top with the prong simply pointed and struck 
up from the edges of the flange. 

In Fig. 8, Ishow a modified f-fange made up of 
an angle bar with flat web spot-welded or other 
Wise secured thereto, the prongS being struck up 
intermediate the edges of the top flanges. 

Figs. 9 and 9-A, as already stated, show a 
preferred forin. 

Fig. 10 shows 2. forri in Vhick the prongs are 
struck up fron: the edge of a web of an inverted 
"...-bear, 

Fig. 1; shows ae structure in which there is 
an intermediate web between angle bal'S, the up 
per edge being formed into an from which the 
prongs are struck up. 

Fig. 12 shows a piece of channel bar extended 
into a T at the bottom by a suitable --bar Se 
cured thereto, the prongs being Struck up from 
the top fange and forced into Substantially Ver 
tical relation with the Web. 

Fig. 13 shows a form similar to that of Fig. 12 
in which the prongs are welded to the top edge of 
the web, there being no flange at the top at all. 

Fig. 14 shows a floor construction with open 
web bar joist in which the webs are formed by 
welding deflected rod in place. The principle of 
operation is the same, the upper chord being the 
same as the upper member of the T-joist already 
described, such as is illustrated in Fig. 9. (In 
this structure a woven wire web supporting a pa 
per or fibre sheet may be used in place of expand 
edi. metall.) 

Eig. 15 shows a bar joist, the top and botton 
chord members, and the method of welding the 
web rod in place. 

Fig. 16 is a modification in which ühere are 
grooves in the top and bottom members which 
are pinched onto the Web bars and also Welded 
or otherwise Secured. 

Fig. 17 is still another form of the bar joist with 
the wéb bars secured between ill-shaped angle 
bars at top and bottom forming the same into the 
general contour of I-bearinS. 

Fig. 18 shows a structure which is like that of 
Fig. 14 except that the bar joists have Webs of 
expanded metal and in Fig. 18 removable forms 
are shown Supported between the joistS which are 
removed after the fioor slab has been formed, 
leaving concrete shoulders around the top chord. 

In Fig. 19 the joist is made up of pairs of cor 
rugated bars and rods between which the Web 
bars are secured by welding or otherwise. The 
ends of the web bars project up to form the 
prongs. These prongs may be omitted. This 
form is then particularly adaptable to the con 
struction assembly shown in Fig. 18, the deformed 
top chord providing the necessary bond and re 
sistance to slipping at the ends of the Span. 
From this description it is clear that my inven 

tion is capabie of very considerable modificatioin. 
I Wish to claim especially the particular form of 
joist, as seen in Figs. 9 and 9-A. I also Wish to 
claim the joist and structure broadly as pointed 
out in the appended claim.S. 

Having thus described my invention What II 
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1,936,147 
claim as new and desire to secure by Letters 
Patent is: . 

1. The combination with a suitable girder, of 
Structural metal joists having narrow top flanges, 
prongs struck up from the top flange On opposite 
sides of the web having sharp end portions and 
shoulders, nailing strips adapted to rest. On the 
Said shoulders, reinforcement and slab form of 
expanded metal disposed on the said flanges and 
penetrated and anchored by the said prongs, and 
tie bars disposed over the said girders and en 
gaged by prongs of beams on the opposite side 
thereof, the whole being incorporated together 
by a concrete floor slab in such a manner as to 
utilize the concrete as a compression member 
in the structure. 

2. The combination with a suitable girder, of 
Structural metal joists having narrow top flanges, 
prongs struck up from the top flange on opposite 
sides of the web having sharp end portions and 
shoulders, reinforcement and slab form of ex 
panded metal disposed on the said flanges and 
penetrated and anchored by the said prongs, and 
tie bars disposed over the said girders and en 
gaged by prongs of beams on the opposite side 
thereof, the whole being incorporated together 
by a concrete floor slab in such a manner as to 
utilize the concrete as a compression member in 
the structure. 

3. The combination with a suitable girder, of 
structural metal joists, prongs struck up from the 
top flange on Opposite sides of the web having 

3 
sharp end portions and shoulders, reinforcement 
and slab form of expanded metal disposed on 
the said flanges and penetrated and anchored 
by the said prongs, and tie bars disposed Over 
the said girders and engaged by prongs of beams 
On the opposite side thereof, the whole being in 
corporated together by a concrete floor slab in 
such a manner as to utilize the concrete as a 
compression member in the structure. 

4. The combination with a suitable girder, of 
structural metal joists, prongs struck up from 
the top flange, reinforcement and slab form of 
expanded metal disposed on the said flanges and 
penetrated and anchored by the said prongs, and 
tie bars disposed over the said girders and en 
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gaged by prongs of beams on the opposite side . 
thereof, the whole being incorporated together 
by a concrete floor slab in Such a manner as to 
utilize the concrete as a compression member in 
the structure. 

5. In a floor or roof structure, structural metal 
joists, prongs struck up from the top flanges there 
of, said prongs having sharp end portions and 
shoulders, and reinforcement materials disposed 
on said joists and penetrated by said prongs some 
of Said prongs being bent over said reinforcement 
materials to form hooks engaging said reinforce 
ment materials, the Whole being incorporated to 
gether by a concrete slab in such a manner as 
to utilize the concrete as a compression member 
in the structure. 

HOWARD F. YOUNG. 
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