H. F. YOCUNG

FLOOR OR ROOF JOIST CONSTRUCT‘ION

Nov. 21, 1933.

1,936,147

4 Sheets-Sheet -1

Filed Aug. 4, 1930

~
M ¢ho 27 o

Z,

W,v TSN NS

SRR

K

L Ie 28

® / A \,

OO X

: . £2Y
o] 12 o. 2

e g o g o e g o,

INVENTIR

A~ 7 ¥ \ \ / & 7 T | \
£ / £ L v £ JA £
_\I.N g 2, N\ £ wflv_ _ g
g PR S S | .
T M\m
27
~ A \
a2 I KA N\
RS

Eod

ATTORNEY~S

Vs

r

S T

7l R
R T R AR R
b e ¥ e ) EEs ]



Nov. 21, 1933. . H. F. YOUNG 1,936,147
) . FLOOR OR ROOF JOIST CONSTRUCTION
Filed Aug. 4, 1930 4 Sheets-Sheet 2

N,

INVENTOR
_17/011/0/‘d 77 Youra

: N |
¢ F CD [ ,AT);'OCI;NEYS




- Nov. 21, 1933. H. F. YOUNG 1,936,147

FLOOR OR ROOF JOIST CONSTRUCTIOHN .

Filed Aug. 4, 1930 4 Sheets~Sheet 3

E : INVENTOR

: vward 77 Your
BY @ZWZ 2 (MM

ATTORNEYE




Nov. 21, 1933. 'H. F. YOUNG 1,936,147

FLOOR OR ROOF JOIST CONSTRUCTION

Filed Aug. 4, 1930 ‘4 Sheets-Sheet 4

INVENTOR
Foward I Your

ATTORNEYS




_Patented Nov. 2, 1933

UNITED STATES

1,936,147

PATENT OFFICE

1,936,147
FLOOR OB ROOF JOIST CONSTRUCTION
Howard F. Young, Kalamnazoo, Mich., aasiznor of

one-
~ Bch.

to Leonie S.

Young, Xalamausd,

Application August 4, 1930, Serial No. 472,828
5 Claims. (CL 72—70) '

The objects of this inveniion are:
First, to provide an

the concreie of the fioor or roof
8 peinforcement to insure a positive bond between
the joists and slab
horizontal shear resistance so as fo utilize the
conérete slab for compression stresses and to in-
corporate the ficor or roof slab with the said
10 joinst to form s composite steel and concrete
‘T-beam support of superior strength and rigidity.
Second, to provide an improved construction
of T-beam. with bonding and shear- resisting
prongs in the upper chord or flange.
16 = Third, to provide & similar construction in ber
joists either of the welded or exzpanded type.
fourth, $o provide such & construction of top
chord for metel joists generally. :
Fifth, to provide an improved construction of
20 such joist overgirder or interior ‘supports. to en-
hance the cantilever action of the said joist and
" get effective confinuous beam action by trans-
mitting tension from the prongs in the top
fienges of opposing joist through negative rein-
26 gorcement in the slab over the interior support.
Sixth, to provide with such top chord member
an improved construction of shouldered engag-
ing prongs for effective support and anchorage
of the nailing strips imbedded in a concrete slab
‘3;0 either parallel or {ransversely to the joists.

Seventh, to provide such & construction which
lends itself readily to the use of & ‘removable
form stracture supported from the said joist or
beam without other staging.

Eighth, to provide such a joist construction
in which buckiing, or twisting of the top chord
or meraber is avoided. =

Ninth, to eliminate the necessity for shrinkage
or temperature rods running in floor slabs par-
40 gllel 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-

48 ¢ails and economies of construction and opera-
tion -will appear from
. to follow. '
- Preferred embodiments of the invention are
{llustrated in the accompanying. drawings, in
50 which: , o

Fig. 1 is & section through a girder and a side

elevation of joists meeting at-a girder construct-
: ed in sccordance with my invention, showing the

- over-beam tie between the Joists, the same be-

55 ing taken on a line corresponding to line 1—1

36

improved construction of
the top chord of such steel joists for. uniting with .
slab and its

and provide the necessary -

the detailed description

of Fig. 2, the joist being & raodified I-beam con-
struction.

Fig. 2 is a detail cross sectional view through
on> of my improved joists and floor structures
taken on line 2—2 of Fig. 1, the girder being 60’
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- 85
ing a section on line 4—4 of Fig. 5.0f my im-
proved floor joists with over-beam tle incorpo-
rated into & concrete girder.or wall structure.

Pig. 5 is a detail sectional view on line 5—5
of Fig. 4, showing a still further modified I or 70
channel beam. : . :

Fig. 6 is a detailed perspective view of one end
of a joist in broken section, one end being entirely
proken away, showing the improved construction
of top flange member with the prongs struck up 78
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 8¢
exemplifies the attachment of such inter-joist

or slab support generally.

Fig. 7is a detailed perspective view of & portion
of the medified I-beam showing & Narrow flange
at the top from which the prongs are struck up. 83

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

Fig. 9 is & 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. 8, showing a
profile of the preferred type of prongs.. 9

Fig. 10 shows the invention as applied to a
T-beam, the prongs being struck up from the edge
of the web. -

Fig. 11 is another form of built-up T-beam with -

a single flange ab the top from which the prongs 100
are struck up. : :

Fig. 12 is still another form of & -built-up I
or T-beam with the prongs struck out of a single
top flange. : , o

Fig. 13 is a special form of built-p T-joist with 108
prong members welded to the upper edge of the
web. :

Fig. 14 is g general assembly detall view of my
invention as applied to welded bar joists showing
also the methed of supporting nailing strips and 110
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with a welded mesh paper back Iath or reinforce-
ment.

Fig. 15 is & 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. 18 is a general detail perspective view with

parts broken away to show details of construc-
tion of my invention as applied tc an expanded
metal bar joist structure with rod reinforcements
and removable forms for the foor siabs.

Fig. 19 is a detail verspective view of o section
of g bar joist made up of corruge and rein-
forcing bars m 51 web bars disnoss
therebeiween by welding.

The psn:ts will he identiflied by thelr numerais
of reference which are the sarae in ali the views.

1 is & girder to which my improved fAocr joists
2, 3 are gltached by any suitable means, fang-
ing and riveting being showing in the drawings,
see Fig. 1. 'The girder of course can be of any
depth required. The flcor joists as seen in Fig. 2
in the preferred form are of 2 special I-beam
construction with narrow top member 21 in pro-
portion to the bottom member 22, the web 23
being relatively high.

Prongs 3 are struck up from the flange 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 31 and are formed
with shoulders 32 for supporting neailing strips
4 running in auy directicn and for uniting with
I also notch the prongs at 33
to insure bending in any direction af that point.
The prongs also penetrate the expanded metal
or lath or other support 6 and s part of them are
bent down onto the same to join the said lath
reinforcing or other means to the upper flange
or member of the I-beam. In the slab 5 over
the girder I insert preferably vairs 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 ficor support,
thus eliminating floor cracks over the support and
utilizing the cantilever principle and thoroughly
incorporating the I-beams with the flcor slab.
Single rods 7 may be used.

The prongs 3 are numerous foward the ends
of the beam, as shown in Fig. 8, {0 ehgage with
the slab to prevent longitudinal shearing and the
tendency of the slab o slip endwise on the beam
from mid-span. The middle portion of the beam
requires fewer of the prongs and I have iltustrated
this feature particulerly in Fig. 6 where certain
of the prongs are beub over ribs of the rib lath
8, or this may be reinforcing reds or means with
any metal or fiber form below it.

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 o modification of the prongs and

the upper chord with but a single flange, making
it L-shaped at the top in place of T-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 slim sharp por-
tion can be readily battered over with a hammer

1,988,147

to form reinforcement engaging hooks and ad-
ditional seats for nailing sttips 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, I show a modified T-flange 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 form.

Pig. 10 shows s form
struck Lw from the edge
T-beax

Fig. 11 shows tne structure in which there is
an intermediate web between angle bars, the up-
per edge being formed into an L from which the
prongs are struck up.

. Fig. 12 shows a piece of channel bar extended
into 2 T at the bottom by a suitable L-bar se-
cured thereto, the prongs being struck up from
the top flange and forced into substantially ver-
tical relation with the web.

Pig. 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 consiruction with open
web bar joist in which the webs are formed by
welding defiected 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. 8. (In
this structure a woven wire web supporting a pa-
per or fibre sheet may be used in place of expand-
ed metal.)

Fig. 15 shows & bar joist, the top and bottom
chord members, and the method of welding the
web rcd in place.

Fig. 16 is a modification in which there 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 anrther form of the bar joist with
the wéb bars secured between L-shaped angle
bars at top and bottom forming the same into the
general contour of I-beams.

Fig. 18 shows & 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 flcor slab has been formed,
leaving concréte 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 capable of very considerable modification.
I wish to claim especially the particular form of
joist as seen in Figs. 9 and 8—A. I also wish to
claim the joist and structure broadly as pointed
out in the appended claims.

Having thus described my invention what I

in which the prongs are
of a web of an inverted
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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 {he 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. :

9. 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
pene:rated 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 & manner as
to utilize the concrete as a compression member
in the structure.

. HOWARD F. YOUNG.

95

100

105

110

115

120

1256

130

136

140

346



