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[57] ABSTRACT

A truss structure having wooden chord members with
a metallic web or strut member therebetween, at-
tachment portions on said web member contacting
two facing surfaces on said chord members, & plurality
of pointed fastening elements struck and projecting
from each of said attachment portions and embedded
in said chord members to attach said web member to
said chord members, truss connector members for
bracing the attachment of said web members to said
chord members, said truss connector members fitting
over the attachment portions of said web member and
around the edges of said chord members so that a plu-
rality of pointed fastening elements struck out of and
projecting from each of said truss connectors are em-
bedded in the sides of said chord member.

16 Claims, 12 Drawing Figures




PATENTEDJAN 9 1973 - | 3,708,942
: SHEET 1 0F 4

I’ Q'
Il =5  invenTor

- Sewwe B _Lroveer

ATTORNEYS



PATENTED AN 91973 3,708,942

*4l|h... Jmh \l‘&'

l

N T
™N NI

N[ § | "

INVENTOR

/‘J???Me A7_Lonoer

ATTORNEYS



~ PAIENTEDJIN 91973 | 3,708,942
SHEET 3 OF 4

\
N
Sl Cvee N
» Nﬁ;«&\
B ANY
N N ™

Aeone A _Lrovoer

s brmar fidsly Botlane
ATTORNEYS



- 3,708,342

. _PAIENTEDJM 9 1973

SHEET 4 OF 4




3,708,942

1
ROOF TRUSSES

BACKGROUND OF THE INVENTION

The present invention relates to trusses and more
particularly to trusses constructed from a combination
of wooden and metallic members. Specifically, the
present invention relates to a novel improved metallic
web member for use in forming a truss with wooded
chord members and to a novel means for fastening the
web member to the wooden chord members.

In the building industry there are many applications
in which a load bearing member is required which is
light weight and has the ability to support large loads
over long, clear spans. Although trusses satisfy these
requirements and are being widely used in the building
mdustry, they have the disadvantage of being relatively
expensive due to the substantial amount of labor
required in their assembly.

Due to substantial increases in labor costs, the as-
sembly costs have risen to such a value that the use of
trusses has become uneconomical in many situations.
To counteract these rising labor costs, attempts have
been made to develop trusses which can be supplied at
the building site in either a pre-assembled form or
which can be easily assembled from prefabricated parts
without requiring substantial amounts of labor.

In an attempt to lower cost, trusses have been
developed which are constructed from two wooden
chord members held in a spaced relationship by metal-

-lic bracing elements. In the usual configuration of these
trusses a plurality of these metallic braces are attached
to the sides of the wooden chords by nails, bolts or truss
connector plates driven through the braces into the
chords or the braces have nail-like members struck
from the end flanges which penetrate the chords.

Although the above-described configuration of
metallic and wooden trusses are somewhat cheaper to
assemble, they have distinct disadvantages. One disad-

2
as the truss is loaded. This rotation produces a variance
in loading of the fastening elements due to their posi-
tion relative to the center of rotation of the connection.
This non-uniform loading of the fastening elements

5 tends to limit or lower the ultimate loads which the

truss can support.

SUMMARY OF THE INVENTION

The principal object of this invention is to provide a
combined metallic and wooden truss that eliminates
the above disadvantages and is inexpensive to manufac-
ture. This ard- other objects are accomplished by
providinig & truss having spaced wooden chord mem-

15 bers with a metallic web member extending between

the chord members and contacting them on their interi-
or facing surfaces. The contact afeas of the metallic
web members are provided in one embodiment with
pointed fastening elements which are struck out

20 therefrom for penetrating the interior facing surfaces of

the chord members to attach the web to the chord
members. There are also provided web clamping ele-
ments which fit over the attachment surfaces and
around the side of the chords and are provided with a
plurality of pointed fastening elements struck out of
said elements, with said pointed fastening elements
penetrating the sides of the chord and thus reinforcing .
the attachment of the web portions to the wooden
chords

BRIEF DESCRIPTION OF THE DRAWINGS

The nature of this invention as well as other objects
and advantages thereof will be readily apparent from

35 consideration of the following specnﬁcatxon relating to

the annexed drawings in which:

FIG. 1 is a perspective view of two wooden ‘chord
members assembled to form a truss incorporating the
use of a continuous web member and truss connector

vantage lies in the fact that the strength of this type of 40 clamps;

truss is limited to the strength of the means of attaching
the braces to the sides of the chord members. Because
web members are attached to the sides of the chord
members, they are subject to both shear and bending
stresses so that when a force is transmitted by a web at-
tached to the chord be either nailing or teeth struck
from the brace, there is a tendency for these at-
tachment member to either shear off or bend and
become dislodged from the wooden chord. Due to this
failure of the attachments members, this configuration
-tends to limit the use of the truss member to situations
where high strength is not requnred '

Another disadvantage is also due to the fact that
these braces are attached to the sides of the chord.
When the chords are loaded with the braces attached
to the sides; an eccentric load is applied to the chord
due to the fact that the points of attachment of the
braces are offset from the center of the chord mem-
bers. This loading tends to rotate the chords and
produce failures.

A further disadvantage of this type of configuration
is due to the large amount of labor required to in-
dividually attach the braces to the chord. Thus this con-
figuration is relatively expensive to assemble.

Another disadvantage is caused by the twisting or
rotation of the connections between the chords and
web members due to the distortion of the web member

- . FIG. 2 is a partial plan view of the web  member
showing the attachment portion with the fastening ele-
ments struck therefrom;

FIG. 3 is a partial side elevation view ‘of the web
member showing . the attachment portion with the
fastening elements struck therefrom;

FIG. 4 is a partial end elevation of the web member .
showing the fastening elements struck therefrom;

FIG. 5 is a perspective view as in FIG. 1 of another
arrangement of the web and truss connector clamps;

FIG.6isa partial plan view of the web member and
clamp of FIG. §;

FIG. 7 is a partlal end view in elevatlon of the ar-

55 rangement of FIG. 5;

FIG. 8 is a perspective view of an embodiment of the
truss connector clamp of the present invention;

FIG. 9 is an end view of the clamp of FIG. 8 shown in
an open position;

FIG. 10 is a section view taken along the lmes 10—
10 of FIG. 8; and

FIGS. 11 and 12 are perspective views of altemate
embodiments of the truss connector clamp.

DETAILED DESCRIPTION

Referring more particularly to the drawings wherein
like reference characters designate like or correspond-
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ing parts throughout the several views, the combination
truss according to the present invention is shown in
FIG. 1 as having an upper chord member 10 and a
lower chord member 12.constructed from wooden
beams having rectangular cross. sections. These two
“rectangular chords are oriented so that.the contact sur-
face 14 on chord 10 and the contact surface 16 on
chord 12 are facing in a direction toward each other.

A web member 18:is shown as being constructed
from a continuous length of metallic material with al-
ternate attachment portions 20 and spanning portiohs
22 formed therein. In FIG. 1 the web member is shown
as being posmoned between the two chord members
with the attachment portions 20 contacting the contact
surfaces 14 and 16 of the two chord members and with
the spanning portions 22 extending diagonally between
the two chord members.

It will be understood, of course, that chord members
10 and 12 need not be parallel since the respective
dimensions of spanning portions 22 need not be equal
but may be formed to accommodate non-parallel con-
figurations of the chord members. Moreover, in par-
ticular circumstances the web member 18 need not be
continuous over the entire length of the chord mem-
bers but may. consist of spaced sets of members having
the lower attachment portion, the first spanner portion,
an upper attachment portion, the second spanner por-
tion and a second lower attachment portion.

Referring now to FIGS. 2, 3 and 4, the web member
18 is-shown as having elongated fastening elements.24
struck from the surface of attachment portion 20 and
projecting from said attachment portion. As illustrated,
each fastener element has a width approximately equal
to or slightly greater than its thickness.

In FIG. 3, the spanning portion 22 is shown as being
deformed at 26 to increase the stiffness of the web
member and increase its capacity to carry compres-

sional forces -transmitted therethrough. The spanning.

portions, of course, may be of an cross-sectional con-
figuration appropriate. to withstand the compressive
forces to. which “the truss will be subjected. The
spanning portion 22 is shown, in FIG. 3, as being bent
at an angle of inclination 27 with the plane of the at-
tachment: portion 20. This angle 27 can be varied: by
bending of the spanning portion 22 with respect to the

attachment portion 20 along the line shown as. 28 in -

FIG. 2. It can be seen also that trusses with different
chord spacing can be constructed using the same web
member by bending the spanning portion to different
angles of inclination with respect to the contact. sur-
faces.:

In FIG. 1, one embodiment of the truss. confnector
clamp member 30 is shown as fitting over the at-
tachment portion 20 and down along the sides of the
chord members. A more.detailed illustration of this'em-
bodiment is shown in FIGS. 8, 9 and 10 as having a flat
plate like main portion 36 and two flanges 32. Pointed
fastening elements, one of which is indicated at .34, are

struck from these: flanges and extend away from said-

flanges at an angle .as shown in FIG. 10 to facilitate
penetration of the. chord members. It should be noted
that the angle increases with the distance from the bend
axis: 35, The main portion 36 is of a size which will fit
over the attachment portion 20, so that the two flanges
can be bent down against the sides of the chord mem-
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bers with the fastening members 34 penetrating the
chord members. By attaching the clamp members to
the chords in the above manner, the attachment por--
tions 20 are heid in contact with the chord members
when tension forces are transmitted through the truss.
In the alternative arrangements illustrated in FIGS.
5, 6 and 7, the fastener elements 24 ori attachment por-
tions 20 are eliminated and truss connector clamp 30 is
welded, for example at 37 directly to portion 20 of the
member 18. it should be understood, of course, that to
facilitate assembly the welding opetation would be cat-
ried out with the truss connector clamp 30 in the open
position of FIG. 9. Subsequent to the welding at-

"tachment, when it is desired to fix the chord members

to the truss connector clamp 30, the flanges 32 are
rotated about bend axis 35 where upon the fastener ele-
ments 34 become embedded into the sides of the chord

‘members.

An alternate configuration of the truss connector
clamp member is shown in FIG. 11. This clamp 38
comp'rises two pieces of flat sheet material each of
which is bent to form angle-shaped clamp portions 39
having two flanges 40 and 42 extending at right angles
to each other. The attachment flange 42 has pointed
fastening members 44 struck therefrom and extending
in a direction perpendicular to the surface of this flange
and parallel to a top flange 40. Joining flanges 46 ex-
tend at a right angle to the top of flanges 40 and have
suitable bores 48 through which a nut 50 and bolt 52
may be assembled to hold the two angle-shaped por-
tions 39 together. This configuration of clamp member
30 is used in the same manner as the one described in
the preferred embodiment, with the top flanges 40
fitting over the attached portion.20-with the fastening -
members 44 penetrating the sides of the chord mem-
bers and portions 39 being held together by the bolt 50
and nut 52.

-FIG. 12 illustrates another embodiment of the clamp
member of the present invention. This clamp 54 is con-
structed from a single piece of sheet material which is
bent into the shape shown in FIG. 12. This single piece
construction allows the clamp to be easily positioned
on the chord. The clamp has fastening elements 56
struck from two side flanges 58 and a folding section 60
provided in its upper portion. The folding section 60 is
provided with-two bores 62 which are located so that
they are axially aligned when the foldmg section is col-
lapsed. These bores 62 are of a size to allow'the inser-
tion of a ‘nut and bolt assembly (not ..shown)
therethrough to hold the section in its collapsed posi-
tion ‘when -in use. This configuration of the clamp
member is used in thé same manner-as the preceding
two - configurations with - the fastening members 56

. penetrating the chord members and the folding sectlon

60

65

60 being held together by a bolt and nut.’

To assemble the truss assembly of the present inven-
tion, two chord members 10 and 12 are placed with
their contact surfaces 14 and 16 generally facing each
other, and a web member 18 is placed between the two
chord members. When the web member is provided
with fastening elements 24 in the attachment portions
20 as used in the arrangements of FIG. 1, these ele-
ments-are driven into the contact surfaces of the chord
members to fasten the web member to the chord mem-
bers. The clamp members of the embodiments of FIGS.
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8, 11 and 12 are attached as described above over the
web member to complete the assembly of the truss.

It should be apparent from the above description of
the described embodiments of this invention that other
configurations of the foregoing arrangements, particu-
larly with respect to the shape of the fastening elements
are within the scope of the present invention.

As can be seen from the above description, the loads
transmitted by the web members 18 are centrally
located on the chords 10 so that no eccentric loading is
produced on the-chords.

It can also be seen that in the present invention the
pointed fastening elements in the web member are
prevented from being withdrawn from the wood by the
truss connector clamps which clamp or hold the web
member 18 against the contact surfaces 14 and 16 on
the chord members 10 and 12.

Also as the trusses of the present invention are
loaded, the horizontal components of forces trans-
mitted by the web 18 to the wooden chords is trans-
mitted entirely through the attachment portions 20 of
the web member. The vertical components of forces
are transmitted by the fastening elements in the clamp
members while the horizontal comporents are trans-
mitted by the fastening elements in the web member it-
self. Thus it can be seen that each fastening element is
loaded uniformly in shear.

~ Moreover, since the side flanges of each of the clamp

members extend beyond the attachment portion 26 of
the web member, the forces transmitted by the web
member to the clamp can be distributed over a greater
number of fastening elements.

It is though that the invention and many of its atten-
dant advantages will be clearly understood from the
foregoing description, and it is obvious that various
changes may be made in the construction and arrange-
ment of the elements without departmg from. the spirit
and scope of the invention as set forth in the appended
claims. -

What is claimed is:

1. A 'truss structure having metalhc and wooden
members,

first and second spaced wooden chord members hav-

ing side surfaces and first and second contact sur-
faces respectively,

metallic means for supporting said chord members in

a spaced relatlonshlp comprising,

a one-piece zig-zag shaped web member extendmg'

between said first and second chord members,
said web member having spaced chord engaging por-

tions with alternate chord engaging portions con--

tacting said first contact surface and said other
chord engaging portions contacting said second
contact surface, the portion of said web member
between said contact portions being angularly
disposed from said chord engaging portions and
extending between said chord members, a plurality
of metallic clamp members for attaching said
chord engaging portions of said web member to

~ said respective chords, each of said clamp mem-
bers having a flat metallic sheet having a central
portion of two flange portions on opposite sxdes of
said central portion and

a plurality of pomted fastening members being struck
out and projecting from -each of said flange por-
tions
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6

said central portion of each clamp member being
shaped to fit over said chord engaging portions
with said flange portions directed towards said
chords so that said pointed fastening members are
embedded in the said surfaces of said chords.

2. A truss as described in claim 1 wherein said chord
engaging portions of said web member are formed with
a plurality of pointed fastening elements struck out and -
projecting from each of said chord engaging portions,
said fastening elements in said adjacent chord engaging
portions being pointed in opposite directions so that all
of said fastening elements in one chord engaging por-
tion are pointed in a direction toward and embedded in
said first chord member and said fastening elements in
adjacent chord engaging pornons are pointed in a
direction toward and embedded in said second chord
member.

3. A truss structure as claimed in claim 1, wherein
said chord members are paced in a parallel relation-
ship.

4. A truss structure as claimed in claim 1, wherein
said first and second contact surfaces are planar sur-
faces which are parallel to each other.

‘5. A truss structure as claimed in claim 1, wherein
the portions of said web member between said contact
portions are deformed to increase the stiffness and
capacity of said web means to transmit compressional
forces.

6. The truss structure as claimed in claim 1, wherein
said central portion of each of said clamp members is
welded to each of said chord engagmg portions of said
web member.

7. A truss structure as claimed in claim 1, wherem
said central portion has an upstanding foldmg means
movable to a closed position for maneuvering the width
of said central portion to be equal to the width of said
contact surfaces on said chord members, and wherein
means are provided on said clamp for forcing said fold-
ing means to its closed position.

8. A truss structure as claimed in claim 1, wherein
each of said clamp members comprises first and second
clamp portions, a planar top flange portion on said
clamp portions which contacts the upper surface of
said chord engaging portions of said web member, an
attachment flange on each of said clamp portions ex-

tending at an angle with respect to said top flange por-
tion, said fastening members being formed on said at-
tachment flange members,

means on each of said clamp members for joining

said clamp portions and urging them in a direction -
to clamp siad chord members between said first
and second clamp portions.

9, The combination with, :

first and second spaced wooden chord members hav-

_ing side surfaces and first and second contact sur-
faces respectively, a metallic web member for sup-
porting said chord members in a spaced relation-
ship to form a truss structure, said web member
being of a one-piece construction extending
between said first and second chord members in a
zig-zag shape,

said web member having spaced attachment portions

contacting said first contact surface and said other
- attachment portions contactmg sald second con-
tact surface,
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the portion of said web member between said con-
tact portions being angularly disposed from said
attachment portion and extending between said
chord members,

a plurality of pointed fastening elements struck out
and projecting from each of said attachment por-
tions and embedded in said chord members to at-

tach said web member to said chord members,

a plurality of clamp members each having a flat
metallic sheet having a central portion and two
flange portions on either central portion,

a plurality of pointed fastening members struck out
and projecting from each of said flange portions,

said flange portions extending at an angle thh the
plane of said central portion,

said céntral portion of each clamp member fitting
over said attachment portions with said flange por-
tions directed towards said chords: so that said
pointed fastening members are embedded in the
side surfaces of said chords.

10. The combination. claimed.in claim 9, wherein
said fastening elements in said adjacent attached por-
tions are pointed in oppositc directions so that all of
said fastemng elements in one attachment portion are
pointed in a direction toward said first chord member
and. said fastening elements in -adjacent attachment
portions are pointed in a direction toward said second
chord member.

11. The combination claimed in claim 9, wherein
said chord members are spaced in parallel relationship.

12. The combination claimed in claim-9, wherein
said first and second contact surfaces are planar sur-
faces which are parallel to each other.

13. The combination claimed in claim'9, wherein the
portions of said web member between said contact por-
tions are deformed to increase the stiffness and capaci-
ty of said web member -to transmit compressional
forces.

14. The combination claimed in claim 9, wherein
said .clamp member comprises first and second clamp
portions, a planar top flange portion on said clamp por-
tion which contacts the upper surface of said at-
tachment portion, an attachment flange on each of said
_clamp portions extending along at an angle less: than
- 180° with respect to said top. flange portion, ,
means on said clamp for joining said clamp portions

and urging them in a direction to clamp said chord

members between said first and second clamp por-
tions.
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15. The combination with,

first and second spaced wooden chord members hav-
ing side surfaces and first and second contact sur-
_faces respectively,

a metallic web member of a one-piece construction
extending between said first and second chord
members in a zig-zag shape and having spaced at-
tachment portions with alternative attachment
portions contacting said first contdct surface and
said other attachment portions contacting  said
second contact surface and, '

the portion of said web member between said cori-
tact portions being angularly disposed from said
attachment portion and extendmg between said

chord. members and,
a plurality of pointed fastening elements struck out

and projecting from each other of said attachment
portions and embedded in said chord members to

~attach said web member to said chord members to
supporting said chord members in a spaced rela-
tionship,

wherein the improvement comprises;

clamp means for holding said web member against

said chord meémbers so that said combination will
be held together, said clamp means including a flat
metallic sheet having a central portion and two
flange portions on either end of said central por- -
tion,

a plurality of pointed fastening members struck out

and projecting from each of said flange portions,"
said flange portion extending at an acute angle with-
the plane of said central portion,

said central portion of each clamp member fitting

members are embedded:in the s1de surfaces-of said
chords.

16.. The combination claimed in claim 15, wherein
said clamp means comprises first and second clamp
portions, a planar top flange portion on said clamp por-
tion which contacts the upper surface of said -at-
tachment portion, an attachment flange on each of said
clamp portions extending along at an angle less than
180° with respect to said top flange portion, fastening
members for attaching said attachment flange members
to the sides of said chords, .

means on said clamp for joining said clamp portions

and urging them ina direction to clamp said chord
members between said first and second clamp por-
tions. T
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