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The invention relates to welded structures in-
corporating as g substantial portion, a sheet web
or plate reinforced by an arrangement of stiffen-
ers welded thereto, such as may be useq in ves-
sels, containers, partition walls, flooring, shelv-
ing, ete., and other structures for various pur-
poses. More particularly, it deals with an inter-
mediate stiffening arrangement for webbed por-
tions in the referred to structures and being
employed in supplemental combination with re-
spective reinforcing system.

In welded constructions, the practice of having
a flange of a stiffening member disposed in par-
allel contact with a sheet such ag being used in
riveting has been mostly abandoned and, instead,
it has been preferred to weld a narrow edge por-
tion of such member directly to a sheet. Ac-
cordingly, the outwardly directed flanges in mem-
bers otherwise laid in parallel contact with a
sheet has led to a considerable increase in
strength and the resulting advantages have been
extensively utilized as a material and weight sav-
ing factor.

For instance, a narrow edge portion of single
fiat bars may be readily welded to g sheet leaving
a transverse section of the bars extended there-
from. Also angle bars may be similarly treated
with one flange in right angular disposition to
the sheet and a component flange in spaced re-
lation thereto, or, in another variation, the nar-
row edge portion of both flanges may contact a
sheet leaving a transverse section of flanges in
diagonal relation thereto and convergent to each
other,

In the first mentioned version, reasonable
strength and rigidity is obtained at considerable
saving of weight and material, and in the use of
angle bars ag indicated, the strength in the first
form is superior to the second form which is,
however, useful on thinner sheets due to its broad
support and resilient qualities under moderate
loads. In cases where only a narrow edge por-
tion of a stiffener contacts a sheet, rigidity in a
wider sheet area is often inadequately attained
due to the narrow face of contact of the stiffen-
ing member, necessitating closer spacing of the
members and use of greater humbers in effecting
a correction. In thinner gauged sheet webs, the
surface also acquires a scalloped appearance for
the same reason which is further aided by the
contracting effect of the welding heat on the
material. Further, the resistance of the flat bar
to torsional stresses is insufficient.

It is now one of the main objects of the inven-
tion to provide a reinforcing arrangement for an
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extended body member in which the advantages
derived from welding a narrow edge portion of
stiffeners to a web are fully utilized and stated
disadvantages minimized or eliminated. It is
therefore, a further object of the invention to
provide stiffeners which lend g broader support
to a body member by means requiring only an
inconsiderable amount of additional material and
bermitting simultaneously an essential increase
of strength in the stiffeners and entire structures.

Another more specific object of the invention
aims to increase the efficiency of flat bars and
angle bars in the use as members of said stiffeners
by respective disposition such as to support a
wider body member area and reinforce the ex-
treme edge portions as a means of obtaining
greater strength. A further object shall provide
g Stiffener of a flexible nature permitting a shift-
ing of portions already incorporated therein to
locations where stresses are more apparent,
thereby contributing to higher strength without
the use of additional material.

Still another object of the invention shall pro-
vide an intermediate stiffener or an arrangement
of such stiffeners supplementing the reinforcing
system and embodying the features as previously
outlined, and another object may provide sec-
tional reinforcement of said stiffeners for the
same purpose.

It is also aimed that the disposition of sections
or portions in such stiffeners can be easily ad-
Justed to comply with changing requirements so
as to obtain maximum strength, if desired, or,
support of widest body member area if such is
preferred.

Additional cbjects, advantages and features of
invention will be apparent from the following
description considered in conjunction with the
accompanying drawings, wherein

Pigure 1 is a perspective view representing a
structure which may be a fraction of the under-
side of flooring, shelving, etc., embodying one
form of the novel intermediate stiffener.

Figures 2 to 5 show various modified forms of
the stiffener shown in Figure 1.

Figure 6 is a fragmentary perspective view of a
ship hull construction incorporating a reinforc-
ing arrangement including another form of the
invention.

Figure 7 is a fragmentary perspective view il-
lustrating a detailed view of a further develop-
ment of the structure of Figure 6.

Figure 8 is a fragmentary perspective view il-
lustrating an underside of flooring, etc., showing




2,409,212

o

]
the stiffener in another version supplemented by
intersecting stiffeners,

Figure 9 is a fragmentary perspective view of a
similar structure as in Figure 1, of a modified
form.

Figure 10 is a fragmentary perspective view
showing a partition wall construction, being re-
inforced by several spaced intermediate stiffeners
as in Figure 1, in modified form. )

Pigure 11 is a cross section on the line {i—11
of Figure 6 but showing a modification thereof.

Figure 12 is a cross section illustrating another
modification thereof.

Figure 13 is a top plan view of a fraction of
flooring embodying the novel stiffeners similar to
Figure 1, set apart in spaced relation.

Figure 14 shows a version of the novel sbiff-
ener supplemented by an intersecting integral
stiffener.

Figure 15 represents a shelf construction em-
bodying the intermediate stiffener of Figure 1,
supplemented by an intersecting stiffener.

Figure 16 is a fragmentary perspective view of
a heavily reinforced partition wall such as used
in ships, ete., reinforced by an arrangement uti-
lizing the features of the invention in another
adaptation.

Figure 17 shows g detailed fraction of Figure
16 combined with additional features.

Figure 18 shows the arrangement of Figure 6
in another modification.

According to the invention, structures or struc-
tural members embodying sheets or plates sup-
ported by a reinforcing arrangement include a

stiffener member or a plurality of such members

in spaced relation of the following characteris-
tics. In said members, elongated flat bar sections
are successively extended from each other in a
longitudinal direction and a narrow edge portion
hereof is placed in contiguity to the body mem-
ber and welded theretc. The transverse portions
of the flat bar sections in the members are further
reciprocally inclined towards each other relative
to the sections from the locations of attachment
to the body member which are set apart from a
common longitudinal plane in alternate opposite
direction and the ead portions of the sections are
preferably joined in lapped relation or secured
to an intersecting member, being a portion of

said reinforcing arrangement. The terminal por- 5¢

tions of such stiffening members may be secured
to adjacent portions of the supplementing rein-
forcing arrangement or may be supported by a
brace attached between the outer edge portions
of the stiffeners and adjacent tody member.
another version of the invention, the intersecting
member may also be composed of successively
extended sections, reciprocally inclined towards
each as previously mentioned. .

It is obvious that the length of the sections i
such stiffeners and the length and locations of
the lapped portions may be varied at will permit-
ting such a reinforcement where a structure may
be more subjected to stresses and other modi-
fications and variations for many purposes.

For a more detailed description of the inven-
tion, reference is made to the accompanying
drawings, in which in Figure 1, there is shown a
structure {8 which may represent the underside
of a section of flooring comprising as a portion,
a body member {! supported by marginal flanges
2 with transverse section at right angles to the
body member.

The novel feature is embodied in an interme-
diate stiffening member 13 extended between the

4 “
marginal flanges and contacting and reinforcing
the body member {1. As shown, the stiffener is
composed, in the present instance, of four elon-
gated separate sections of flat bar stock 14 of
equal length successively extended from each
other. The narrow edge portions of the sections
contacting the body member are set apart from
a common longitudinal plane in alternate oppo-
site directions, and transverse portions of the

¢ bars are reciprocally inclined therefrom towards

each other so as to place extreme edge portions
{5 of the sections in a substantially common lon-

" gitudinal plane. As a means of securing the sec-
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tions to each other, the end portions are placed
in lapped relation as at 16 bringing such extreme
edge portions of the sections in direct abutment
at a length equal to the lap where welding {7 is
deposited to unite the sections. The edge por-
tions of the bars contacting the body member
are likewise welded thereto by intermittent weld-
ing as shown at 18 which may be extended to full
length seam welds, if desmed necessary. 'The
terminal portions of the stiffener are further
secured to the marginal flanges by welding, as
at 9.

One may also note that in Figure 1, the lapped
portions of the sections are distributed over
transverse portions of the body member at the
middle and at respective halves thereof and the
terminal portions of the stiffener are disposed
in opposite inclination relative to each other.

It is obvious that many advantages are derived
from the described stiffening arrangement. In
alternately spreading the portions contacting the
hody member, a wider area thereof is sustained
which reduces the tendency of the sheet metal
to acquire a scalloped appeararnce and improves
the resistance to concentrated stress. It has been
observed that the lapped portions which are of
angular cross section add considerably to the
strength of the stiffener which is especially able
to absorb loads at locations of said lapped por-
tions. It is therefore, an advantage to distribute
the lapped portions at points where a body mem-
ker shows a natural weakness which, in the exam-
ple of Figure 1 is the midsection and respective
portions thereof as being reinforced by said por-
tions. It is further advisable for the same reason,
to choose the number of sections in stiffeners in
the order of 2, 4, 6, efc., (an even number) as in
such cases, a lapped portion will always be located
at midsection of a span and respective interme-
diate portions at equal distances at both sides
thereof, as seen in Figure 1, one lap portion at
the middle and one at each side thereof. This
arrangement will also insure the disposition of
terminal portions at the opposite inclination
which is useful in providing better resistance in
stiffeners to torsional stresses.

The stiffeners also receive addifional strength
from the bracing effect which is exerted on the
extreme edge portions by the lapped portions at
intermediate points. The inclination of the sec-
tions or flanges have a beneficial effect if kept
within reasonable limits as an eventual deflection
of a section is not of an erratic nature, but defi-
nitely directed towards the side of the inclination
where it is effectively checked by reciprocal co-
cperation of the adjacent section.

It is understood that the inclination of the sec-
tions may be subject to wide variations and an
inclination of 60 to 80 degrees towards the body
member may be considered as most favorable for
best strength effect. At a further progressive
inclination, wider areas of the body member will
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be braced but actual strength of stiffeners is lost,
and the degree of said disposition of the sections
may be decided in view of the effect one desires
to obtain, whether maximum strength of the
stiffeners or rigidity of body member is the pri-
mary goal.

It is of interest to note that all advantages, such
as superior strength, wider support of body mem-
ber, better torsional resistance, etc., are obtained
by very economical means involving only an in-
significant amount of additional material repre-
sented by merely half of material embodied in
said lapped portions.

In Figure 2 g method is shown of supporting
the terminal portion of a stiffener of same con-
structions as in Figure 1, by an auxiliary brace
20, placed and secured by welding, between the
extreme edge portion of the terminal section and
a portion of adjacent body member. The brace
is reciprocally inclined towards the section and
may be employed in cases where a suitable sup-
port member such as in Figure 1 is lacking, to
which terminal portions can be attached. The
support of the terminal portions is essential to
strength of the stiffeners.

In Figures 3 to 5, representing modifications of
the structure of Figure 1, methods are shown
for reinforcing the stiffeners by strengthening
the intermediate and extreme edge portion of
the sections. In Figure 3 a brace 20’ is employed
as in Figure 2, spanning the intermediate portion
of the sections and adjacent web portions at op-
posite inclination to the respective sections. The
brace is also secured by welding to respective
portions and the location is preferably at the
middle of longitudinal extensions of the sections
as a deflection of the flat bar sections will first
materialize there. Additional braces may bhe
added to the sections at spaced intervals if
found desirable, which is understood.

In Pigure 4, the extreme edge portions of the
sections 14 are shown fto be of greater length
than the portions contiguous to the body mem-
ber at the lapped portions defined by transverse
cuts 21 at a diagonal line. In this way, the con-
tact of the sections at the lapped portions can
be lengthened at a saving of weight and re-
spective reciprocal extensions of the sections at
extreme edge portions are shortened which may
be regarded as a considerable contribution to
strength of the stiffeners. The transverse cut
at 21 also reduces the possibility of notch effects
at ends of said lapped portions.

In Pigure 5, the sections are composed of stock
bars {4 having a so-called bulb edge 22 which
is of thicker cross section than the remaining
portion of said bars, The bulb edges being dis-
posed so as to form the extreme edge portions
of the sections as seen in Figure & to add more
strength to the stiffeners, as ruptures or deflec-
tion will be more effectively checked by said
means.

In Figure 6, the structure shown represents a
portion of a ship hull construction embodying
a plate member 23, reinforced by spaced upright
angle members 24 and a brace 25 extended there-
between. The angle members 24 have a narrow
edge portion 26 welded to the plate and respective
flanges 271 are disposed at right angles thereto.
The brace may be regarded as a modified form
of stiffener shown in Figure 1, in which the flat
bars are replaced by separate sectional members
of angle stock 28 similarly arranged so as to
place a narrow edge portion 29 of the angle sec-
tions in contact with the plate and respective
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flange portions 30 in reciprocal inclination to-
wards each other. The extreme edge portion
of the brace located in a substantially common
longitudinal line is defined by the vertex portions
31 of the angle sections and respective trans-
verse portions of the flanges are diagonally ex-
tended therefrom to the plate and outwardly in
spaced relation thereto. The latter flanges have
beveled end portions 32 as a weight saving fea-
ture, and are also alternatively extended from
each other in opposite directions relative to said
sections of the brace. ) :

The angular sections consist of four in num-
ber, as in Figure 1 and are joined together by
welding in the lapped portions where end por-
tions of said sections are mutually abutted at the
angle vertex. The brace is attached to the plate
by full length welding in the present instance.
The number of sections chosen also locates a
lapped portion at half distance between upright
members and others at equal proportions thereof
and permit the terminal sections to be welded to
said upright members at the end portions thereof,
being oppositely inclined to each other to obtain
the benefil of the advantages as previously de-
scribed.

It is apparent that the qualities of the brace
members are superior to the stiffener in Figure 1,
due to the additional flange in the sections which
acts as a preventive against rupture and de-
flection. The brace in Figure 6 is further
strengthened by having the lapped portion at
midsection of comparatively greater length than
remaining similar portions and the two angle
sections- joined at the same location of greater
thickness in transverse section as compared to
terminal sections of the brace.. In this way an
equivalent to a change in the section modulus of
the brace is provided, lending greater support
to the plate at weaker area of the midsection be-
tween said upright angle members.

It is to be understood that in said arrange-
ments, a differential length of lapped portions
may be varied as found expedient and may also
be used in other forms of the invention;

It is further understood that the brace as in
Pigure 6 may be used in a multiplicity of units, -
at spaced relation or in other structures such as
flooring, partitions, etc. .

The structure of Figure 7 may be regarded
as a supplement to Figure 6, showing the method
of extending the brace of Figure 6 beyond a
transversely intersecting member 33 such as
the upright angle members in Figure 6 by abut-
ting and welding respective terminal sections
of braces as 25 at a reciprocal inclination which
is necessary for best strength effect. This struc-
ture may also be a portion of another modified
form of the invention as illustrated in Figure 8.

In this form (Figure 8) separate flat bar sec-
tions 14 are reciprocally inclined towards each
other and welded to the web If as in Figure 1
and end portions of said bar sections are indi-
rectly secured together by being welded to in-
tersecting stiffening members 34 placed in spaced
relation, in the present example supplied by
flat bar members welded to the body member
with a narrow edge portion in contact thereto
and transverse section of the flange extended at
right angle therefrom. In such way, a stiffening
arrangement is provided in which previously out-
lined advantages are produced without additional
material comparative to conventional executions.
1t is to be understood that said arrangement may
be combined with that of Figure 1, including sec-
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tions of bars being joined in said lapped portions,
gnd the opposite terminal sections which are
preferably also inclined towards each other are
to be supported, for which methods shown in
Figures 1 and 2 may be used.

The stiffening arrangement presented in Figure
9 includes the stiffener of Figure 1 supplemented
by a transversely located stiffener consisting of
flat bar sections 35 extended from opposite ends
of ‘the lapped portion and having a narrow edge
portion 35 in welded contact with the body mem-
ber and .a transverse section 37 of the flat bar
set at right angle thereto. Said sections are
mutually joined to respective inclined bar sec-
tions by welding and by a methoed in which the
bevel shaped end portions 38 of said sections are
abutted to respective inclined bars. The portion
closely adjacent to said beveled ends are con-
tacted to respective ends of said lapped portion.
In such an arrangement, said transverse sections
are spaced apart from a common line correspond-
ing to the length of lapped portion which is use-
ful in bracing a wider body portion area, although
it may not be recommended for maximum
strength.

In Figure 10 the structure shown may repre-
sent a section of a partition wall or may be also
interpreted as a section of flooring, ete, It com-
prises principally a sheet web 39 having a mar-
ginal frame 48 as a suppor{ which is supplement-
ed by spaced apart upright intermediate stiffeners
41 welded to the web and frame respectively.
Said stiffeners are of same construction as shown
in Figure 1 including four secticns arranged so as
to place lapred portions at the medial horizontal
line of the web which is of advantage as outlined
before. One may further note that the terminal
sections 44’ in said stifieners are of greater length
in comparison to the inwardly located sections
resulting in a shifting of the lapped portions to
locations closer to said medial line. In this ar-
rangement, the strengthening effect of the stiff-
eners is increased as the natural weaker central
web area receives additional support from said
shifted lapped portions while the web area closer
to said marginal frame is not in need of equal
support as being more influenced therefrom.

In Figure 11, the construction of the brace of
Figure 6 is further emphasized in detail. The in-

compared to a terminal section is clearly shown.
Such construction resuits in increased strength
effect of a nature as previously described. The
diagonal disposition of the flanges to the body
member 23 is also clearly shown. Also, an angu-
lar brace bar 43 is shown as welded within the
apex formed by the abutting edges of the angle
bars.

‘In Figure 12 the brace of Figure 6 is shown in
modified form in which the flanges 44 of the angle
bars disposed in spaced relation to the body
member and extended from the common longi-
tudinal plane, are of different width with respect
to ‘such flanges of other sections, The larger
flanges may be located in the terminal sections

or intermediately as required by respective needs.

In the execution of Figure 6, the larger flanges
may be preferably placed in sections joined -at
the middle.

The structure of Flgule 13 may represent a
portion c¢f flooring comprising a sheet web 45
reinforced by spaced apart intermediate stiffeners
46 substantially of the construction shown in Fig-
ure 1, in which the lapped portions 47 in adjacent
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stiffeners are placed at locations intermediate to
each other.

The sheet web 45 is not reinforced by marginal
flanges such as shown in Figure 1, but its edges
are directly supported by masonry walls 45’ of a
building structure upon which they are placed,
and the terminals of stiffeners 46 are inserted into
said masonry for proper support as seen at 48,
instead of having the means of support 12 and 20
of Figures 1 and 2. This method of distributing
the lapped portions provides a wider support for
the web and is therefore, especially adapted to
thinner gauged sheets subjected to moderate
stress. For maximum strength, however, it is
advisable to have respective lapped portions ar-
ranged in a common line. A further feature is
demonstrated in Figure 13. As shown, the stiff-
ener located in parallel proximity to a margin
of the web may have longer sections and fewer
lapped portions as compared to more inwardly
located stiffeners as the web 1equ1res more sup-

port at the latter location.

The stiffener arrangement in Figure 14 com-
prises mutually intersected members of inclined
flat bars 48 and 58 having narrow edge portions
49 and 58’ in welded contact with the body mem-
ber. The member 48 is integrally formed by a
twist, at the straight edge portion so as to dis-
pose transverse sections of bars of respective ex-
tensions in reciprocal ‘inclination towards each
other as in Figure 1 and ftransversely directed
separate bar sections 58 are abutted and welded
to the central portion of the integral member at
opposite sides, Said transversely located bar sec-
tions are also disposed in reciprocal inclination
towards each other which further increases the
suppeorted body member and for the support of
the terminal portions in the members methods as
shown in Figures 1 and 2 are recommended.

A modified stiffening arrangement of Figure 14
is embodied in the shelf structure of Figure 15,
having shelf arms 51 which are portions of the
marginal frame 52, sustaining the body mem-
ber 53 attached to upright support members. The
body member is further supported by an inter-
mediate arrangement in which a medial longi-
tudinal stiffener 54 is of substantially similar con-
struction to that shown in Figure 1. The stiffener
includes lapped portions 55 and embodies a cen-

creased thickness of one medial section 42 as #¢ tral point 56 where respective end portions of the

medial stiffeners 54 and transversely directed bar
secticns 57 of & supplemental stiffener are mu-
tually abutted and secured together by welding.
The sections of the supplemental stiffeners are
likewise reciprocally inclined towards each other
and the end portions of the sections thus joined
are of bevel shape -as at 58 to fit the inclination
of respective adjacent sections so that said cen-
tral portion has a pyramid-like appearance. The
terminal sections §5 of the stiffeners are welded
to said marginal frame as in Figure 1 for the
purpose already described.

In Figure 16 a strongly reinforced partition wall
such as may be used in ships is presented having

5 a sheet web 60 supported by a mesh of spaced

and mutually intersected flat bar sections 6l
which are disposed and welded in reciprocal in-
clination towards each other and adjoined in
central ‘portions of the same characteristics as
said central point portion in Figure 15. The ter-
minal bar sections 62 may be also welded to re-
spective supports 83, and in the example shown,
several of such sections 62 are secured to a web
portion at right angles to said wall portion and
which may represent a section of flooring, .
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In Figure 17 a pyramid-like central portion 64
is illustrated in detail and said structure embodies
a modified form of Figure 16. One inclined bar
section 61 is replaced by two reciprocally inclined
sections 65 of the described nature, joined in a
lapped relation intermediately between said cen-
tral portions.

In the structure of Figure 18, the sections of
flat bars are replaced by angle bars 85 accord-
ingly inclined, otherwise the structure is of iden-
tical structure as in Figures 16 and 17.

It is to be understood that structures showing
flat bar sections may embody bars of angular
cross section or vice versa.

While I have shown and described some of the
preferred executions of my invention, this is by
way of illustration only, and I consider as my
own all such modifications in construction as fair-
1y fall within the scope of the appended claims.

I claim:

1. A structure comprising an extended body
member and a reinforcement therefor secured to
said member at contacting portions and having
sections of elongated shape extended from each
other in longitudinal alignment, said sections be-
ing disposed in alternate order substantially at
opposite sides of a common longitudinal plane,
longitudinal edge portions of said sections con-
tiguous to said member being spaced from said
plane, said sections being inclined so that other
longitudinal edge portions thereof lie substantial-
ly in said plane, said reinforcement having a por-
tion disposed over both sides of said plane in
which said sections are extended over each other
and united, and the terminal sections of said re-
inforcement being sustained by support members.

2. A structure comprising an extended body
member and a reinforcement therefor secured to
said member at contacting portions and having
sections of elongated shape extended from each
other in longitudinal alignment, said sections be-
ing disposed in alternate order substantially at
opposite sides of a common longitudinal plane,
longitudinal edge portions of said sections con-
tiguous to said member being svaced from said
plane, said sections being inclined so that other
longitudinal edge portions thereof lie substantial~
ly in said plane, said reinforcement having a
portion disposed over both sides of said plane in

which said sections are extended over each other 5

and united, and said reinforcement having sup-
port members at the opposite terminals with at
least one terminal including a suppert member
being inclined toward the respective elongated

section and of a length shorter than said respec- 58

tive section.

3. A structure comprising an extended body
member and a reinforcement therefor secured to
said member and composed of separate seciions
of elongated shape extended from each other in
longitudinal alignment, said sections being dis-
posed in alternate order substantially at opposite
sides of a common longitudinal plane, longitudi-
naj edge portions of said sections keing spaced
from said plane and secured to said body member,
said sections being inclined so that other longitu-
dinal ‘edge portions thereof lie substantially in
said plane, said sections overlapping each other
and being secured together in the overlapped
parts, and the terminal sections of said reinforce-
ment being sustained by support members.

4, The structure of claim 3 in which separate
sections are flat bar members respectively dis-
posed and inclined so as to have respective longi-
tudinal edge portions welded to said body mem-~
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ber and the other longitudinal edge portions lo-
cated substantially in said plane, and said fat
bar members being secured together in the over-
lapped parts by welding, the overlapping and
contacting longitudinal edge portions lying in
said plane.

5. The structure of claim 3 in which said sep-
arate sections are provided by angle members
having respective longitudinal edge portions
welded to said body member, said angle members
being further disposed so as to have the longi-
tudinal edge portions at their angle vertex lo~
cated substantially in said plane with respective
flanges directed therefrom to the bedy member
and outwardly in spaced relation to the body
member, and said angle members being secured
together in the overlapped parts by welding, the
overlapping and contacting edge portions lying in
said plane. .

6. A structure comprising an extended body
member and a reinforcement therefor secured to
said member at contacting portions and having
sections. of elongated shape extended from each
other in longitudinal alignment, said section be-
ing disposed in alternate order substantially at
opposite sides of a common longitudinal plane,
longitudinal edge portions of said sections con-.
tiguous to said member being spaced from said.
plane, said sections being inclined so. that. other.
longitudinal edge portions thereof -lie substan--
tially in said plane, said reinforcement having a.
portion disposed over both sides of said plane.in.
which said sections are extended over each other,
and united, and the inclination. of said sections.
being in planes lying at an acute angle to each
other. . S S

7. The structure of claim 1 in which said body
member is defined by a web having edge portions
supported by a frame, and said reinforcement be-
ing intermediately located on said frame.and.
having said support members for the. terminal.
sections provided by portions of said frame. ..

8. The structure of claim 1 in which said rein- .
forcement is intersected by a supplementary.
member secured to said body member and having
elongated sections located at opposite sides of -
saild reinforcement reciprocally inclined toward.
each other from their locations of attachment to.
the body member, and end portions of said recip-",
rocal sections being secured to end portions. of
respective sections of said reinforcement at said-
portion disposed over both sides of said plane. " .

9. In a structural element, 8 web member to be :
supported, said support including a combination
of mutually intersecting reinforcement mempers’
secured to said web at contacting portions, said -
reinforcements having sections of elongated
shape extended from each other in longitudinal
alignment, said sections being disposed in al-
ternate order substantially at opposite sides of a
common longitudinal plane in each of said rein-
forcements, longitudinal edge portions of said
sections contigious to said web being spaced from
said plane and said sections being inclined so that
other longitudinal edge portions thereof lie sub-
stantially in said plane, and said sections being
further abutted and secured together in a
pyramid-like shaped portion disposed over both .
sides of each of said planes and in which trans-
versely slanted end portions of said sections con- .
tact the inclined portions of adjacent sections
mutually directed at an angle to each other..

10. The structure of claim 1 in which said re- -
inforcement includes at least four of said respec-
tive sections with said terminal sections of a
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length greater than said sections disposed inter-
mediately therebetween.

11. A structure comprising an extended body
member and a reinforcement therefor secured to
said member at contacting portions and having
sections of elongated shape extended from each
other in longitudinal alignment, said sections be-
ing disposed in alternate order substantially at
opposite sides of a common longitudinal plane,
Jongitudinal edge portions of said sections con-
tiguous to said member being spaced from said
plane, said sections being inclined so that other
longitudinal edge portions thereof lie substan-
tially in said plane, said reinforcement having a
portion disposed over both sides of said plane in
which said sections are extended aver each other
and united, and said portion heing located sub-
stantially at the midsection of said reinforce-
ment.

12. A structure comprising an extended body
member and a reinforcement therefor secured to
said member at contacting portions and having
sections of elongated shape extended from. each
other in longitudinal alignment, said sections be-
ing disposed in alternate order substantially at
opposite sides of a common longitudinal plane,
Jongitudinal edge portions of said sections con-
tiguous to said member being spaced from said
plane, said sections being inclined so that other
longitudinal edge portions thereof lie substantial-
ly in. said plane, said reinforcement having a
portion disposed over both sides of said plane in
which said sections are extended over each other
and united, and said elongated sections compris-
ing an even member.

13. A structure comprising an extended body
member and a reinforcement therefor secured to
said member at contacting portions and having
sections of elongated shape extended from each
other in longitudinal alignment, said sections be-
ing disposed in alternate order substantially at
opposite sides of a common longitudinal plane,
longitudinal edge portions of said sections con-
tiguous to said member being spaced from said
plane, said reinforcement having portions dis-
posed over both sides of said plane in which said
sections are extended over each other and united,
and one of said portions being located substan-
tially at the mid-section of said reinforcement
and of a length greater than the other respective
portion.

14. A structure comprising an extended body
member and a reinforcement therefor secured to
sald member at contacting portions and having
sections of elongated shape extended from each
other in longitudinal alignment, said secticns be-
ing disposed in alternate order substantially at
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opposite sides of a common longitudinal plane, -

longitudinal edge portions of said sections con-
tiguous to said member being spaced from said
plane, said sections being inclined so that other
longitudinal edge portions thereof lie substan-
tially in said plane, said reinforcement having
a portion disposed over both sides of said plane
in which said sections are extended over each
other, and united, said reinforcement having a
respective elongated section sustained by a sup-
port member extending from the edge portion
lying in said plane to the body member, and said
support member being located intermediately be-
tween the end portions of said section.

15. A structure comprising an extended body
member and a reinforcement therefor secured to
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said member at contacting portions and having
sections of elongated shape extended from each
other in longitudinal alignment, said sections be-
ing disposed in alternate order substantially at
opposite sides of a common longitudinal plane,
longitudinal edge portiens of said sections con-
tizuous to said member being spaced from said
plane, said sections being inclined so that other
longitudinal edge portions thereof lie substan-
tislly in said plane, said reinforcement having a
portion disposed over both sides of said plane
in which said sections are extended over each
other and united, having a respective eclongated
section sustained by a support member extending
from the edge portion lying in said plane to the
body member, and said support member being
located intermediately vetween the end portions
of said section. .

16. A structure comprising an extended hody
member and a reinforcement therefor secured to
said member at contacting portions and having
sections of elongated shape extended from each
other in longitudinal alignment, said sections be-
ing disposed in alternate crder substantially at
opposite sides of a comimon longitudinal plane,
longitudinal edge portions of said sections con-
tiguous to said member being spaced from said
plane, said sections being inclined sc that other
longitudinal edge portions thereof lie substan-
tially in said plane, said reinforcement having
a porticn disposed over both sides of said plane
in which said sections are extended over each
other and united, and the length of said sections
in said portion disposed over both sides of said
plane being greater at the lecation of said plane
than at said contacting portions.

17. A structure comprising a web bedy and a
combination of reinforcements therefor secured
to said web at contacting portions, said com-
hination being characterized as having reinforce-
ment members extended from cpposite sides of a
structural section disposed and extended at an
angle thereto, said members having sections of
elongated shape extended from each other in lon-
gitudinal alisnment, said sections of each mem-
ber being disposed in alternate order substan-
tially at opposite sides of a common longitudinal
plane, longitudinal edge portions of said sections
contiguous to said web being spaced from said

) plane, said sections being inclined so that other

longitudinal edge rortions thereof lie substan-
tially in said plane, each of said members having
portions disposed over both sides of said plane in
which. said sections are extended over each other
and united, and respective elongated sections of
said members adjacent to said structural section
being alternately inclined toward a common plane
relative to each other and having their end por-
ticns secured to the structural section.

18. The structure of claim 1 in which said
body is defined by 2 web and there is a plurality
of reinforcements arranged in spaced relaticn,
and said arrangement including a reinforcement
extended adjacent to an edge portion of said
web in substantially paraliel relation thereto with
said elongated sections of a length greater than
respective sections of other reinforcements spaced
therefrom.

19. The structure of claim 6, in which said
sections at longitudinal edge portions lying in said
plane are of increased thickness.
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