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This invention relates: to improvements in:
structural members, particularly metal studs and:
joistsused in building constructions.

The object of the invention is to improve the.
censtruction of such structural members, to em~-
able them to be made of metal and formed of great
strength and yet-of light weight.

"This object is accomplished preferably by the
construction of the structural members in the:
form of a skeleton frame-work which is securely
braced: either vertically or tramsversely accord-
ing to the use of the member as a stud or joist,
by one or more T-members, which-havea diagonal
shank that extends across the skeleton frame-
work and to which the T-member is rigidly se-
cured. The skeleton frame-work may be formed
of rods or bars welded together, but the strength
thereof will be greatly increased; even though it
is of light weight, by a suitable number of T-
members arranged substantially aeross the inter-
mediate pertions of the structural member and
with the shanks extending diagonally thereof
and welded thereto.

The hraces that extend lengthwise or trans-
veérsely of the structural member are formed pref-
erably of a pair of T-merabers having the shanks
ther2of in side-by-side relation and welded to-
gether, so as to form substantially a Z. These
braces may be formed of wire and yet will add

great strength to the structural member, pro- -

viding sufficient rigidity therein, even though it
is formed of light-weight skeleton frame-work.

1 have shown different embodiments of the in-
vehtion in the accempanying drawings in which:

Fig. 1 is a perspective view of the invention. !

applied t6 a joist;

Pig. 2 is a similar view showing the application
of this invention to a stud;

Fig. 3 is 4 vertica] sectional view therethrough
oh the Jine 8—3 of Fig. 2, but showing the ap-
plication of 8 nailing base to the stud;

Fig. 4 is a cross section therethrough on the
lirie 44 of Fig. 3;

'Fig. 5 is a similar view through the joist of
Pig. 13

g, 6 is a side elevation of an assembly of studs
afnd joists in & building construction; and:

Fig. 7 is a pérdspective view of a reinforecing
T-inember detached.

While the invention. is adapted. to be applied
to: various forms of structural members, it is
shown in the drawings in the manner used in the
construction of studs and joists, for purpose of
illustration. While the construction of such
building elements is often the same for the dif-
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ferent: manners of use thereof, I prefer to form
these somewhat. differently because they are sub=
jected: to different: kinds. of strains: lengthwise and:
transversely, according to whether a member is
torbe used: ag a stud or a joist, the strain being
applied longitudinally: in one instance and trans-
versely in the other.

Referring to the joist lustrated in Fig. 1, the
skeleton: frame-work thereof is formed by corner
members b, connected together at the opposite
ends by end frame members 2 and 3. These
members -3 may be formed of ordinary rein-
forcimg rods: or bars, welded or hrazed together
inte a. skeleton frame-work. Because of the
strength added to the structural member accord-
ing to this invention, only relatively light rods
are required for this frame-work, such as three-
eighths inch or one-half inch size, and yet the
structure will be sufficiently sturdy and rigid for
ordinary purposes.
 This skeleton: frame-work 1-3 is braced trans-
versely and. edgewise by a plurality of Z-braces
placed at intervals along the length thereof, each
Z-brace joining the corner rods | and rigidly se-
cured thereto by welding or brazing, Bach Z-
brace is formed: preferably by a pair of T-mem-
bers, esch: having g head portion 4 and a shank
portion- 5 ThHe shank portion 5 extends at an
acule angle to the head portion 4 of the T-mem-
ber substantially in the shape of the numeral T
when this member is arranged substantially in an
upright. position: with the head portion at the top.
The T-members may be formed of wire or rein-
forcing rods or the like, bent to the required shape
and'size. The shanks § of the pair of T-members
extend in side-by-side abutting relation and
prefergbly are welded together throughout the
length of the abutting portion thereof, although
it will be sufficient for them to be tack-welded at
intervals therealong for many different applica-
tions. The head portions 4 are then welded at
opposite ends to the corner rods f.

This provides a brace extending edgewise and
transversely of each structural member, there
being a head portion 4 extending between the
pair of corner rods i at each edge of said mem-
bers, while the reinforcing shank portions 5 pro-
vide double thickness of reinforcement diagonally
and edgewise- between the corner members | ab
diagonally opposite points of the structural mem-
ber. I have found that this adds very great
strength to the joist without, however, requiring
so much matberial- as to make the construction

- heavy in weight, whereby the complete structural
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member is of very light weight in proportion to
its strength.

These Z-braces are spaced at suitable intervals
along the length of the structural member, de-
pending upon the strength required. It will be
sufficient for most building operations that they
be spaced approximately four inches apart, sub-
stantially as indicated in Fig. 1, although this
may be varied according to requirements and ac-
cording to the size of the wire or rods used in the
structural member.

Referring to Fig. 2, in applying this invention
to a stud, the skeleton frame-work thereof is
formed substantially as described above, of corner
rods 1 extending lengthwise of the stud and con-
nected together by members {2 and 13 at each
end of the stud. the connecting members 12 and
I3 being formed in a rectangular frame and
welded or brazed together and to the adjacent
ends of the corner rods 1 1.

In this instance, the greater strength required
is lengthwise of the stud, and accordingly the
Z-brace is arranged lengthwise, one only of which
will be required in most instances, as shown in
Fig. 2. This brace is formed of s pair of T-mem-
bers, each of which has a head portion 14 extend-
ing edgewise of the stud between the frame mem-
bers 3 at the ends thereof and having shank por-
tions 1§ extending lengthwise diagonally of the
stud between the diagonally opposite end frame
members #2 at opposite ends of the stud. As
described above, these T-members are welded to-
gether and to the skeleton frame-work substan-
tially in a rigid relationship, materially strength-
ening the structural member without adding ap-
preciably to the weight thereof, and keeping the
weight at a minimum. One form of the T-mem-
ber is shown in Fig. 7, detached.

When it is desired to nail building materials
to the structural members, provision may be made
for this very readily by the application of sheet

metal to the edges or sides of these members as’

desired, as indicated in Pigs. 3 to 5, by the nu-
merals 6§ and 6, respectively. Relatively thin
sheet metal of suitable character to receive nails
or other fastenings, may be secured over an edge
or side of the structural member and bent around
the corner rods | or {1 thereof, as indicated at
T and T in Figs. 4 and 5, which will securely
hold this nailing base in place. Such sheet metal
will serve also to add stiffness and rigidity to the
structural member when applied over opposite
sides thereof.

When using such structural members in the

construction of a house or building, as shown in !

Fig. 6, these are arranged in superposed relation,
with the studs upstanding with respect to the
joists. Suitable tie sections or reinforcing con-
nections may be provided at the respective floor
and ceiling levels as indicated at I8 and 19 in
Fig. 6, to hold the structural members in proper
relation to each other and to reinforce the build-
ing, as will be evident to a building contractor in
using these structural members in place of the
ordinary wooden or other structural members
used heretofore.

T have found that a structural member of this
character, even though made of light weight, will
have suffiicent strength so that it may be spaced
at greater distances apart than studs are nor-
mally lecated, which is a material saving both in
construction and in the cost of building material
over what has been customarily required hereto-
fore. For instance, studs may be spaced apart on
forty-eight inch centers instead of the usual six-
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4
teen inch centers that have been customary.
This is especially important in producing low cost
houses either by pre-fabrication in mass produc-
tion or by individual construction, inasmuch as
it reduces the cost of both material and labor and
yet without weakening the structure.

I claim:

1. A brace for a structural member comprising
a pair of approximately T-shaped members each
constructed of an elongated bar bent to form s
head and a shank portion, the shank portions
of the T-shaped members extending in side-by-
side relation diagonally of the pair of T-shaped
members and rigidly connected together, and the
head portions extending laterally in opposite di-
rections from the respective opposite ends of the
shank portions.

2. A brace for a structural member comprising
a pair of approximately T-shaped members, each
formed of a wire rod bent substantially to T-shape
with head and shank portions extending at an
acute angle to each other, the shank portions
being arranged in side-by-side abutting relation
and welded together, and the head portions ex-
tending in opposite directions from the opposite
ends of the shank portions.

3. A structural member comprising a skeleton
frame-work, and a brace therefor, said brace
comprising a pair of approximately T-shaped
members, each formed with head and shank por-
tions, the shank portions extending in side-by-
side relation and rigidly secured together and
extending approximately diagonally of the skele-
ton frame-work, and the head portions of the
respective members extending in opposite direc-
tions from said shank portions and being rigidly
secured to the skeleton frame-work.

4. A structural member comprising a skeleton
frame-work, and a brace therefor, said brace
comprising a pair of approximately T-shaped
members, each formed with head and shank por-
tions of wire rod, the shank portions of the re-
spective T-members being arranged in side-by-
side relation and welded together and extending
diagonally of the structural member and secured
to diagonally opposite portions of the skeleton
frame-work, and the head portions of the respec-
tive T-members extending in opposite directions
from opposite ends of the shank portions at acute
angles thereto and secured to the opposite end
portions of the skeleton frame-work.

5. A structural member comprising a skeleton
frame-work, and a brace therefor, said brace
comprising a pair of approximately T1-shaped
members, each formed with head and shank por-
tions, the shank portions of the 7-members ex-
tending lengthwise of the structural member
diagonally thereof and arranged in side-by-side
relation rigidly secured together, and the head
portions of the respective T-members extending
transversely at opposite ends of said structural
member and rigidly secured to the skeleton
frame-work.

6. A structural member comprising a skeleton
frame-work, and a brace therefor, said brace
comprising a pair of approximately T-shaped
members, each formed with head and shank
portions, the shank portions of the respective 7-
members extending transversely of the length of
the structural member approximately diagonally
thereof and arranged in side-by-side relation and
rigidly secured together, and the head portions
of the respective T-members extending trans-
versely at opposite sides of said structural mem-
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bers and rigidly secured to the skeleton frame-
work.

7. A structural member comprising a skeleton
frame-work, and a brace therefor, said brace
comptrising a pair of approximately T-shaped
members, each formed with head and shank
portions of wire rod, the shank portions of the
respective 7-members being arranged in side-by-
side relation and welded together and extend-
ing diagonally of the structural member and
secured to diagonally opposite portions of the
skeleton frame-work, the head portions of the
respective T-members extending in opposite di-
rections from opposite ends of the shank portions
at acute angles thereto and secured to the oppo-
site end portions of the skeleton frame-work,
and sheet-metal facing extending over opposite
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sides of said skeleton frame-work and secured
thereto forming a nailing base for the structural
member.

MILTON MANNIST.
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