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qualities previously mentloned and ha.ving the

This invention relates generally to structural
elements and refers more particularly to im-

provements in the types of structural elements

commonly employed in building constructions.
2 For many reasons, it is desirable to eliminate,
as much as possible, the use of wood in fabricating
buildings, and to this end the present invention
contemplates a relatively simple as well as eco-
nomical arrangement offering the possibility of
utilizing a metallic nailing strip in association
with any one of the various accepted types of
structural elements without altering or other-
wise interfering with the design of the latter.
‘For example, it has been customary in the past
to secure, in some suitable manner, screeds to
. the metallic joists in order to permit the covering
material usually laid over the joists to be secured
thereto. The screeds necessarily had to be of

relatively great cross section in order to permit

the use of nails of the length required to effectively

consequence the resulting structural element as-
sembly was not only relatively heavy in weight but
also relatively thick in transverse dimension.
Structural elements of the foregoing type are in-
efficient, not only because of the increased build-
ing cost inecurred by the weight of the wood
screeds, but also due to the relatively thick wall
or floor construction necessary when employing
wood screeds on the joists or equivalent struc-
tural elements. In accordance with this invention
the foregoing objections, as well as the numerous
other well known disadvantages resulting from
the use of wood in building constructions are
35 eliminated by replacing the heavy wood screeds
with a relatively light namng strip formed pref-
erably of sheet metal.
Aside from the foregoing, a further object re-
sults in the novel manner employed for attaching
40 the metallic nailing strips to the structural ele-
ments either at the fabricating plant or at any
other point which may be found more convenient,
and also in the means provided for retaining
nails or like securing elements of a variety of sizes
in position. As will be more fully hereinafter set
forth, the latter means is not only designed to af-
ford driving the nails with substantially the same
ease as the latter are driven in wood screeds and
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to retain the nails with at least the same efficiency .

as the latter are retained in wood screeds, but to
also afford removal of the nails with practically
the same degree of ease as the latter are now
removed from wood screeds.

In addition, this invention consists in the pro-

55 vision of a nailing strip having the nail retention

secure the covering material in place and, as & . -

further feature of reenforcing concrete or other
composition covering materials for the joists.

. The novel means employed for securing the
nailing strips to the structural elements as well
as the foregoing advantageous features, will be
more fully hereinafter set forth and although in
the following description these features are de-
fined in association with metallic joists, it should
be understood that this invention may be utilized
wherever nailing strips are desired in fabricating
buildings.

In the drawing:

Figure 1 is a fragmentary perspective view of
a structural element constructed 1n accordance

- with this invention,

Figure 2 is a cross sectional view through the
construction shown in Fxgure 1;

Figure 3 is a view similar to Figure 2 showing
& slightly modified form of construction;
Figure 4 is also a view similar to Figure 2 show-
ing still another modification of this invention;

Pigure 5 is a fragmentary cross sectional view
through a modified form of the structural ele-
ment.
" For the purpose of illustration this invention
is shown herein as associated with steel joists
of the types commonly employed in fabricating

building constructions and it is to be understood .

that this invention is not limited to the use of
the particular designs of joists featured herein.

In Figures 1 and 2 of the drawing the reference

character 10 designates a metallic structural ele-
ment in the form of a joist having a web {1 and

‘having flanges 12 extending in opposite directions :

from the upper edge of the web. .In the specific
embodiment of the invention the flanges are
formed integral with the web, although these
flaniges may be formed separately and secured to
the web.

In cases where wood floors are used in associa-
tion with metal joists some means must be pro-
vided for securing the flooring to the joists and
this has been accomplished in the past by clip-
ping or otherwise suitably attaching wood screeds
to the top supporting surfaces of the joists. For
reasons discussed above, this arrangement is ob-
jectionable and is superseded herein by a lighter
and more economical construction. In detail, a
sheet metal nailing unit {3 is provided in place
of the wood screeds heretofore employed and as
shown in Figure 1 this unit is formed of a plu-
rality of.strips, preferably fashioned from sheet
metal. The strip 14 is substantially channel
shaped in cross section and the slde flanges. 15
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thereof are bent inwardly mtermedlate the longi-
tudinal edges thereof to form transversely curved
corrugations 16 extending longitudinally of the
strip. Positioned exteriorly of the channel oppo-

_ site each of the side flanges 15 thereof is an angle

strip 11 also fashioned from sheet mefal and
having one of the flanges |7 thereof disposed in
& common plane with the base 18 of the channel
shaped strip (4. The other flanges 13 of the
strips are complementary to the side flanges 15
of the strip 14 or in other words, are also bent
in directions toward the side flanges 15 to form
transversely curved corrugations 20 correspond-
ing to the corrugations 16 and located directly
opposite the latter corrugations. The flanges 9
are uniformly spaced from the side flanges 15 a
distance predetermined to provide sinuous re-
cesses or grooves 21 for the reception and reten-
tion of nails or similar fastening elements. The
arrangement is such that when a nail or equiva-

lent fastening element is driven into the grooves -

21 the same are reversely bent laterally by the
complementary corrugations previously described
so as. to produce & kink in the nails. The alter-
nate bending of the nalls as the latter are driven
into the grooves permits the use of nails differing
in length and diameter without materially effect-
ing the holding properties of the nails. It-should
also be understood that while the degree of cur-
vature of the corrugations is so determined as to
effect the required clinching action on the nail,

" the same offers the minimum resistance to the
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passage of the nail into the groove. As a matter
of fact, the construction is designed to permit
driving the nail into and removing the latter from
the unit 13 in the same manner, and with the
same ease that nails are driven into and removed
from wood screeds.

The angle strips 17 are secured to the channel
strip 14 and one simple method for accomplishing
this result is to displace longitudinally spaced
portions of the corrugations 16 in outward direc-
tions so as to effect a contact of these portions
with the crests of the corrugations 20. This con-
struction is clearly shown in Figure 1 of the
drawing and permits the displaced portions of
the corrugations {6 to be welded or riveted to the
corrugations 20.

In the present instance the flanges 12 on the
joist are received within the channel of the strip
i4 and the latter is snapped into engagement
with the joist. In detail, the inside width of the
channel on opposite sides of the corrugations 16

approximates the combined width of the flanges -

12 on the joist while the distance between the
crests of the corrugations 16 is substantially less
than the combined width of the flanges I2 and
thereby serve to hold the unit {3 in assembled
relation with the joist. In actual practice, the
nailing unit {3 is transversely curved prior to
being assembled with the jolst and is engaged
with the supporting surfaces of the joist in the
manner shown by the dotted lines in Figure 2.
After the nailing unit is positioned in the above
manner the edges thereof are forced downwardly
to the position shown by the full lines in Figure 1,
whereupon the corrugations (6 assume positions
‘adjacent the undersides of the flanges 12. Al-
though, for reasons previously set forth the cor-
rugations serve to hold the strip in assembled re-
lation with the joist, nevertheless, it may be de-
sired to positively secure the unit 13 to the joist
and this may be accomphshed by either welding
or bolting the base 18 of the channel strip i4 to
the supporting surface of the joist,

" longitudinally extending corrugations 16’.

2,062,843

The modified form of the invention shown in
Figure 3 differs from the one previously described
in the manner in which the nalling grooves are
formed and also in the manner in which the nail-
ing unit is secured to the joist. In detail, the side
flanges (8’ of the channel shaped strip (4’ are
bent outwardly instead of inwardly to form the
The
flanges 19’ of the angle members are correspond-
ingly bent outwardly to form the complementary

corrugations 20’ and these angle members are-

permanently secured to the strip 14’ by displac-
ing longitudinally spaced portions of the corru-
gations 20’ inwardly and welding or otherwise
suitably securing these portions to the crests of
the corrugations 16’ in the manner clearly shown
in Figure 3. As in the first described form of
the invention the flanges 15’ and 18’ are spaced
uniform distances from each other so as to form
the sinuous nailing grooves 2i’. The nailing
grooves 21’ serve to kink the nails in the same
manner as the grooves 21 with the exception that
the nails are first bent laterally outwardly by the
grooves 21’ instead of inwardly as is the case in
the first described form of the invention. How-
ever, the result is the same and the features dis-
cussed -above are also applicable to this embodi-
ment of the invention.

In the modification shown in Figure 3, the nail-
ing unif is also snapped into engagement with
the joist, but the construction differs from the

first described construction in that the inside

width of the channel on opposite sides of the
corrugations (6’ is less than the combined width
of the joist and the dimension between the Inner
surfaces of the crests of the corrugations {6’
is substantially equal to the width of the joist.

. In actual practice the free ends of the flanges 15’

are merely flexed outwardly upon assembling the
nailing unit with the joist permitting the corru-
gations 16’ to be snapped into engagement with
the edges of the flanges on the joist as clearly
shown in Figure 3.

In some cases it may be desired to restrict the
nailing of the covering material for the joist to
only one side of the latter and in order to ac-
complish this result economically I provide the
construction shown in Figure 4. ‘In this con-
struction complementary opposed angle members

30 are secured to each other with the upper

flanges 31 extending in opposite directions and
arranged in a common plane. The remaining
flanges 32 are laterally bent intermediate the
longitudinal edges thereof to form complemen-
tary longitudinal extending corrugations 33 pro-~
viding therebetween a nailing groove 34 possess-

ing the same characteristics as the nailing groove

21 set forth in connection with the first described
form of the invention. The two angle members
are secured to each other by displacing longi-
tudinal spaced portions of the.corrugations 33
outwardly to contact these portions with the
crests of the opposite corrugations on the other
angle member and thereby permit the same to
be welded or riveted together. The unit thus
formed is secured to the joist by seam-welding or
otherwise permanently securing the flanges 31 to
the supporting surface of the joist. In this con-

nection, attention may be called to the fact that

in this embodiment, as well' as in the first de-
scribed form of the invention, the flanges form-
ing the nailing grooves extend inwardly from
the supporting surface of the joist or in other
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line of the joists and thereby provide for obtain-
ing floor constructions of minimum thickness.
The modification illustrated in Figure 5 is par-~
ticularly designed for use in building construc-
tions wherein the wood floor 40 is superimposed
upon a sub-floor 41 formed of concrete or other
suitable material. In detail the sheet metal nail-
ing unit 42 comprises complementary strips 43
having web portions 44 and having- oppositely
extending -flanges 45 adapted to seat upon the
supporting surfaces of the joist in the manner
clearly shown in Figure 5. The web portions 44

are of a width approximating the thickness of

the concrete sub-floor and terminate above the

- sub-floor in opposite extending flanges 46 form-

ing seats for the wood floor 40. In addition, the
web portions 44 are laterally bent to form com-
plementary corrugations 41 spaced from each
other to form sinuous nailing grooves 48 for re-
ceiving the nails 49. As will be observed from
the particular contour of the web portions 44 the

nailing groove 48 functions in a manner much .

the same as the nailing grooves previously de-
scribed in imparting a kink in the nail as the
latter is driven into the groove. The two strips
are secured together by displacing longitudinal
spaced portions of the corrugations on one of the
strips in a direction to contact these portions
with the crest of the corrugation on the other
strip and thereafter welding or otherwise suit-
ably securing these portions together. The unit
thus formed may be secured to the joist by clinch-

ing the extremities of the flanges 45 around. the

supporting surface of the joist in the manner
clearly shown in Figure 5.

The unit described in the preceding paragraph
not only provides a relatively simple and inex-
pensive arrangement for securing covering ma-
terial to the joists, where concrete or other com-
position matter is disposed between the joists
and covering material, but also acts to reenforce
the concrete or other composition matter inas-
much as the web portions 44 of the strips extend

- through the latter matter.

45

From the foregoing it will be observed that I
have provided a relatively simple and inexpensive
arrangement for securing covering material to

- a metallic joist without resorting to the use of
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wood or its equivalent. - It will further be observed

. that any of the.various-types of metallic nailing

strips featured herein for accomplishing the
above result may be readily and inexpensively at-

tached to a joist of standard design either at the °

fabricating plant or at any other convenient
point.
Although several specific embodiments of the

_invention have been described herein for the pur-

pose of illustration, nevertheless, it is to be un-
derstood that I have by no means described all
of the various designs that may be employed for

securing the results set forth herein and ac- -

cordingly reservation is made to make such
changes in the defails of construction as may
come within the purview of the accompanying
claims.

What I claim as my invention is:

. 1. The combination with a structural element

having a laterally extending flange, of an angle

member having one of the portions thereof seated
on the flange and having the other angularly ex-
tending portion projecting across the edge of the
flange and transversely curved beyond the flange,
a second member having a portion complemen-
tary to the second named portion of the member
aforesaid and cooperating with the latter to form

3

& sinuous groove for receiving a fastener element,

means for securing the two members together to -

form a unit, and means for securing said unit to
the structural element.

2. The combination with a structural element
having a laterally extending flange, of a member
having angu'arly extending portions with one of
said portions transversely curved in the general
direction of the other of said portions and coop-
erating with the latter to form a recess for re-
ceiving the edge portion of said flange, a second
member having a curved portion complementary

10

to the curved portion aforesaid and spaced oppo-

site the latter to form therewith a sinuous groove
for receiving and retaining a fastener element.
3. The comb:nation with a structural element
having oppositely extending flanges d'sposed in
substantially a common plane, of a strip substan-
tially channel shaped in cross section having side
flanges transversely curved and spaced apart a
distance predetermined with respect to the com-
bined width of the flanges on the structural ele-
ment to provide for snapping the strip over the
latter flanges, strips located exteriorly of, said
channel opposite the side flanges of the latter and
having transversely curved portions complemen-
tary to the curved portions aforesaid and spaced
from sald side flanges to form therewith a groove
for the reception and retention of fastener ele-

ments, and means for securing said strips to--

gether to form a unitary construction.

4. The combination with a structural element
having oppositely extending flanges disposed in
substantially a common plane, of a strip substan-
tially channel shaped in cross section fashioned
to receive said flanges with the base of the chan-
nel seated upon the flanges and having longitudi-
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nally extending transversely curved corrugations

in the sides of the channel beyond the flanges
cooperating with the base in holding the strip
in assembled relation with said element, strips
located on opposite sides of the channel in spaced
relation to the sides of the latter and having cor-
rugations complementary to the -corrugations
aforesaid and forming with the latter a sinuous
groove for the reception and retention of fas-
tener elements, and means for securing all of
said strips together to form.a unitary construe-
tion.

5. The combination With a structural element
having opbpositely extending flanges disposed in
a substantially common plane, of a sheet metal
strip substantially channel shaped in cross sec-
tion having a base of less width than the com-

bined width of said flanges and having portions-

of the sides thereof transversely curved outward-

-ly affording sufficient space within the channel

40
45

50

for receiving said flanges, and correspondingly - ‘

curved strips secured to ‘the strip aforesaid in
spaced relation to the sides of the latter and
cooperating with said sides to form sinuous
grooves. for the reception and retentmn of fas-
tening elements.

6. The combination with a structural element
having oppositely extending flanges disposed in
a substantially common plane, of a sheet metal
strip substantially channel shaped in cross sec-
tion having a base of less width than the com-
bined width of said flanges and having portions
of the sides thereof transversely curved out-
wardly, the distance between the curved por-

. tions approximating the combined width of the

flanges and the extremities of the sides provid-
ing for snapping said strip onto the structural
element, and correspondingly curved strips se-
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cured to the channel shaped strip aforesald in
lateral spaced relation to the sides of the chap-
nel and cooperating with the latter sides to'form
sinuous grooves for the reception and retention
of fastener elements. : SR

7. The combination with a structural element
having s supporting surface, of a member hav-
ing a portion seated on the surface and having
an angularly extending portion projecting across
one free edge of the supporting surface of the
structural element and being transversely curved
beyond sald surface, a second member having &
portion complementary to the second named
portion of the member aforesald and cooperat-
ing with the latter to receive and retain a fas-
tener element therebetween, and means for se-
curing said members together. :

8. The combination with a structural element
having a supporting surface, of a strip substan-,
tially channel shaped in cross section having
side flanges spaced apart a distance predeter-
mined with respect to the width of the support-

9,002,843

ing surface on the structural element and trans-
versely curved to provide for snapping the strip
over the opposite free edges of the surface, strips
located exteriorly of said channel opposite the
side flanges of the latter and having transverse-
1y curved portions complementary to the curved
portions aforesaid and spaced from said flanges
to form therewith a sinuous groove for the re-
ception and retention of fastener elements.

9. The combination with a structural element
having & side surface, of a strip substantially
channel-shaped in cross section having side

flanges spaced apart a distance approximating:
. the width of the side surface and having trans-

versely curved portions cooperating with the op-

10

posite edges of the side surface to provide for .

snapping the strip on the structural element, and
s strip positioned at the outer side of one of the
fianges and cooperating therewith to form a
sinuous groove for the reception:and retention
of fastener elements, : N
CARL A. STRAND.

20



