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11 Claims. (Cl. 168—23)

" This invention relaies to truss structures for support-
ing substantially uniformly distributed loads, and more
particularly is directed to a truss structure made up of
a plurality of triangular pyramidal uniis. Additionally

the invention is concerned with a novel supporting col-

umn adapted to be used in combination with the atore-
mentioned truss structure as well as with truss structures
of the same general type but being made up of other than
triangular pyramidal units. Furthermore, the invention
includes a unigque means for connecting the various mem-
bers of each of the truss units to one another and for
additionally connecting the units themselves to one an-
other. | |

Ii has heretofore been prooosed, as for instance in
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together at their extremities to form base corners, and

three web members connected to the base corners and
converging to form an apex. The bases of the pyramidal

“units are adapted to form one truss face while the apexes

thereof define a second truss face. - The pyramidal units
are so arranged with respect to one another that each
pair of adjacent units are connected together at their bases

~only at one base corner of each, that is, the sole connec-

tion in the base plane between any two pyramidal units
of the truss structure is the connection between one base
corner of one and one base corner of another. In the
plane of the apexes, however, each of the pyramidal

~upits has its apex connected by truss members to the

apexes of all the other pyramidal units which have a
base corner connected to one of its base corners. More
specifically, the truss structure comprises a plurality of

triangular pyramidal units so connected together that
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Thomas Patent 2,433,677, to construct a roof truss from

a plurality of pyramidal units, the bases of which are con-
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nected together to have common sides and the apexes of

which are each connected by rigid coupling members, the

coupling members connecting the apex of each pyramidal

unit to the apexes of the pyramidal units which surround
it and have a base side in common with its base. While

such a roof iruss may in some instances prove satisiac-

tory, I have found that by employing triangular pyramidal
units and rearranging them, more than 15% by weight
of material, from which the structure’s members are
formed, may be saved. Yet my lighter weight, and there-
fore more economical, truss will equally as satisfactorily
support the same substantially uniformly distributed load
as will the heavier truss of Thomas, or as will any of the
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cach internal unit, that is, each unit of the fruss, other
than an edge unit, is connected at its base corners to six
surrounding units and at its apex to the apexes of the
same siX units surrounding it. |

The novel column of my invention is one which i1s
broadly adapted to be used with any truss structure made
up of pyramidal units and broadly comprises a plurality
of column members, the number of which is equal to the
number of apexes or base corners of the base of one

- pyramidal unit of the truss to be supported, each column

member at one end being adapted to engage an apex or
base corner of the base of a pyramidal unit of the truss
and converging toward its other end to a point closely
adjacent the corresponding ends of the other column
members. A column, according to my invention, for use
with my truss structure made up of triangular pyramidal
units comprises three column members. In one instance,
corresponding ends of the column members are adapted

to engage the apexes or base corners of one pyramidal

unit of the truss where as in another instance they are

adapted to engage the apexes or base cormers of three -

different pyramidal units. The particular advantages of

either of these arrangements will be more fully pointed

out below. o | | | | |
For a more detailed understanding of the truss and

- column of my invention as well as of the aforementioned

other conventional roof trusses now commonly employed.

At least partially responsible for this saving of material
is my novel column which is designed to receive the load
supported by a truss at a number of points rather than
at a single point, thereby avoiding the necessity of pro-
viding relatively heavier truss members adjacent such a
single point where a conventional column would engage
or be connected to the truss. Yet my column does not
require any more floor area than does a conventional
column. Furthermore, it is more rigid in form than are
conventional columns and thus lends to the truss struc-
ture which it supports greater lateral stability.

Ancther feature of my invention is a junction mem-
ber to which various individual truss members may be
connected at their poinis of intersection and by reason
of which the truss structure of my invention may be
readily assembled either into a complete truss structure
or into prefabricated sections of a complete truss
structure which may be fabricated in one locale and
readily transported to and connected together at another
locale where the structure in which the truss is to be
employed is to be erected.

A further feature of my invention is the provision of
edge clips for the peripheral extremity of a completed
truss whereby a curtain wall may be secured to the pe-
riphery of the completed truss.

Broadly, my invention contemplates a truss structure
made up of a plurality of triangular pyramidal units, each
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comprising a base made up of three members connected

junction members and edge clips adapted to be used there-
in, reference may be made to the accompanying drawings
in which preferred forms thereof are illustrated and in
which: | -

Fig. 1 is a diagrammatical representation of a plurality
of triangular pyramidal units arranged with respect to one
another in accordance with my invention; |

Fig. 2 is a diagrammatic representation of what may
be termed the top chord of my truss; | |

Figs. 3 and 4 are sectional views on lmes 3—3 and
4—-4, respectively, of Fig. 1; |

Fig. 5 is an exploded diagrammatic view of the truss
of Fig. 1 in combination with a pair of columns;

- Fig. 6 is an exploded perspective view of a junction
member and portions of truss members secured thereto
and others adapted to be secured thereto;

Fig. 7 is a bottom view on a reduced scale of the
structure illustrated in Fig, 6; |

Fig. 8 is a perspective view of an edge clip secured to
a portion of a {russ; and

Fig. 9 is a plan view of a section of a truss in which
all of the truss members are T-shaped in c¢ross section.

By reference first to Figs. 1 through 5, the preferred
form of truss and column will be descrived without
reference to the cross sectional shapes of the various
members employed and without reference to any specific
manner in which the members are joined to one another.
The truss structure itself is made up of a pilurality of
regular triangular pyramidal units 10a, 10b, 18c, efc.
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Each. of the pyramidal units is made up of three linear
base members 1 which are arranged to form an equi-
lateral triangle and are joined together at their extremi-
ties- to. form base corners 12. To each base corner is

secured- a web member 13, the three web members i3

of -any unit. converging away from the base {o an apex
- 14. The triangular pyramidal units 10a, 18b, etc., arc
secured to one ancther at but one base corner 13 of ecach,
that is, considering triangular pyramidal units 18a and
10b, these two units are secured-together by connrecting
base corner 12q of triangular unit £8a {o base corner 120
of . triangular unit 165. This is the sole connection be-
tween. the bases of units 102 and 18b. 1t will also be

noted: that with units having their bases in the form of
equilateral triangles.as shown. in the drawings, the angle

between adjacent base members of two adjacent pyramidal
units is 60°. Thus an internsl pyrenﬂma} unit of the truss,
that 1s, a pyramidal unit which is not an edge unit, for
instance pyramidal unit ifc, has its base connected
to six surrounding pyramidal unifs, one corner each of
each two of which will be secured to each of its (unit
i06c) base corners.
drawings, the bases of all of the pyramidal units 10«
i0h, etfc., lie in a common plane and together make up
what may be termed the bottom chord i5 of the truss.

The apexes 14 of the pyramidal unifs are connected
together by iinear members 16, all of which lie in a
second common plane and which together form what
may be called the top chord 17 of the truss. Thus, as
may be seen from Fig. 5, the apex of each triangular
unit is connected by a linear member 16 of the top chord
17 to each of the apexes of the pyramidal units which
have a base corner 12 secured to one of its base corners
12. Thus the apex of pyramidal unit i8¢ (an internal
pyramidal unit) is connected by six linear members 16
to the apexes of the six pyramidal units which immedi-
ately surround it.

From the above desmlmmn it will be apparent that

the truss comprises a bottom chord composed solely of

linear members making up the bases of the varicus tri-
angular pyramidal units, a top chord composed solely
of linear members connecting the apexes of the various
triangular pyramidal units to those of the immediately
adjacent and surrounding pvramidal units, and a oplu-
rality of web members interconnecting the top and bot-
tom chords and forming the face edges of the pyramidal
units.
chords are identical with respect to the arrangement of
their linear members except that the top chord is offset
~from the bottom chord so that the junction pocints of
the linear members of the top chord lie directly above

As will also be obssrved from the

It wili also be apparent that the top and bottom
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truss and their upper ends are adapted to engage the
truss at junction points of the pyramidal units com-
prising the truss. A plurality of horizontal bracing mem-
bers 22 and a plurality of diagonal bracing members 23
may be employed to sirengthen the column members
and are secured to the column members 2@ 1 any de-
sired manner. In Fig. 5 each of the columns is illus-
trated as engaging the truss at the base corners of one
triangular pyraimdal unit and therefore cach lics gen-
erally below a pyramidal unit. Howsver, as wili be
explained below, a column may be so positioned that
each of its column members Z8 engages the truss at the
base corner of a different pyramuidal unit and therefore
does not lie below a pyramidal unit.

Use of my column rather than a conventional column
of constant section results in a number of wdvantages

- The amount of material employed in my column is sub-

2
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stantially less than that employed in a conventional col-
uma of constant section adapted to support an equal
load. Furthermore, by reaseon of the fact that my col-
umn engages and is connected to the truss at a number
of points and over a greater area than would be a con-
ventional column of constant section, the weight of ma-
terial necessarily employed in the truss structure is sub-
stantially reduced. Additionally, by reason of the greater
rigidity of my column and the rigid coupling between it
and the truss, it wiil be understood that a lateral stability

- is obtained in my combined column and truss structure
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the centers of the triangles formed by the linear mem-

bers of the bottom chord. Therefore the truss is com-
pletely reversible, that 1s, it i1s the same even 1if it is
inverted and chor d 17 were to become the bottom chord
and chord 15 the top chord.
a substantially uniform load suppecrted on the top chord
of the truss will be carried through the web members
and concentrated at the base corners of the friangles
of the bottom chord, that is, the base corners cf the
pyramidal units as descubed

It will be understood from the abﬁve that in designing
a truss of the tvpe disclosed for supporting a given load,

the cross sectiocn of the members emploved as weil as

the distance between the top and bottom chords, or

both, may be varied within practical limits to meet given

requirements of space availability and material economy,
whereby the most satisfactory truss for the given load
will result.

Referring now {0 Fig. 5, the novel column of my
invention  will be described. Each column comprises a
plurality of column members 28, the lower ends of which
are closely adjacent one another and are adapted to
engage or be supported by a rigid supporting surface 21.
The column members 20 diverge upwardly toward the

1
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Also it will be noted that
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which is not so obtained where a conventional column
of constant section is employed.

When a column member is located beneath a pyramidal
unit of the truss as illustrated, the lgad area of the top
chord which is directly supported by the column through
direct connection therewith by web members i1s greater
than the load area cf the top chord directly supported by
a column which is not located directly below a pyramidal
unit. The explanation for this is relatively simple and
may be explained by considering a column located be-
neath pyramidal unit 18¢ of Fig. 1. In this instance the
locad area of the top chord supported directly through
web members by the column may be defined by a line
joining the apexes of the six triangular pyramidal units
surrounding unit I8¢, This line will describe a hexagon,
the area of which 1s equal to six times the area of one of
the triangles of the top chord. If, however, the column
1s not located beneath & pyramidal unit but rather be-
neath an area of the bottom chord such as area 24 (Fig.
1), the load area of the top chord directly supported by
the column will be defined by a line through the apexes
of the pyramidal units surrounding this area, namely, the
pyramidal uvnits which have a base member defining one
side of this triangular area 24 and the pyramidal units
having a base corner located at a corner of area 24. This
line defines a triangie, the area of which is but four times
the area of a triangle of the top chord.

As set forth earlier in the specification, a truss may
be prefabricated into panels or units which may be readily
handled and transported to the location at which a com-
plete truss structure is to be erected. At that location
the panels may be connected to one another and the com-
plete truss structure erected. With a view to minimizing
the labor involved in erection, I have devised a plan there-
tor which I will now describe.

According to this plan, the panels which are to be con-
nected together to make up the completed truss structure
may be connected together upon the ground and the
columns may be erected while the truss is still on the
ground by having their Jower ends extended through the
truss at spaces between the pyramidal units thereof and
secured to the rigid supporting members 21, The upper
pracing members of the columns may then be removed
if the columns are erected with these bracing members
in place, or columns may be provided in which the upper
bracing members have not yet been incorporated. The
compileted truss siructure 18 then raised around the col-
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wmns, the upper ends of column members 29 being sprung
inwardly to permit their passage through the limited open
area of the truss structure. When the truss is at the de-
sired height and above the columns, column members 20
spring outwardly and their upper ends may be secured
to the lower chord of the truss. In this system of truss
erection, the upper ends of the column members of the
column will probably not, although they may be, secured
to the base corners of a single pyramidal unit and there-
fore lie therebelow, but rather the column will lie be-
neath an area of the truss, such as area 24 of Fig. 1 and
the upper ends of the column members will be secured
to base corners of three adjacent pyramidal units.. The
upper brace members may then be connected to the col-
umn members 20. If, however, the panels of the truss are
connected together on the ground and then the truss
structure raised to its proper height and the columns then

placed therebeneath, or if the complete truss structure is

constructed at its proper height, the column members
will preferably be secured to the truss structure so that
they will be located below pyramidal units, thereby ob-
taining the benefit of the fact that they directly support
a greater load area of the top chord as described above.

It might be well to mention here that, when a complete
truss structure is formed from a serles_of prefabricated
panels, some of the panels may be constructed of truss
members of one cross sectional size where others may be
formed of members of another cross sectional size. The
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reason for this is that the truss members directly above |

or adjacent the columns are called upon to withstand

greater stresses than are those at a distance from the col-
umains.
be employed at points throughout the truss sfructure re-
mote from the columns and panels of heavier members
employed in the truss structure adjacent the columns. In
other words, where the moments are least, that is, at
points remote from the columns, lighter truss members
may be employed than where the moments are greater.

In the general description of a fruss and its supporting
columns according to my invention, as set forth above,
the cross sectional shapes of the various members are not
referred to, although it is contemplated that the column
members 28 will be made up of pipe sections or the like.
However, one form of truss member which is partlcu-
larly well adapted for use in my truss siructure is a T-
shaped member. For use in a truss structure having
chord members of T-shaped cross section, I have devel-
oped a unique junction member. Its employment in con-
struction of my ftruss, while requiring that the chord
members be T-shaped or right angular in cross section
or at least have ilat ends, does not require any specific
cross sectional shape of the web members.

‘This junction member is illustrated in Figs. 6 through
9 and comprises a hexagonal plate 30 provided with a
plurality of radially extending slots 31. Slots 31 are
adapted to receive the stems 32 of chord members 33, the
ends of chord members 33 being preferably coped as at
34 and the stems being likewise coped at their ends as at
33. For a truss structure made up of triangular pyramidal
units, the junction member 30 is provided with six equally
spaced radially extending slots and is therefore capable of
receiving the stems of six chord members. The chord
members may be readily secured to the junction member
by being welded thereto. In this respect, it will be noted
that the provision of coped ends 34 for chord members 33
results in a decrease in the number of welds required by
reason of the fact that these beveled ends form channels
36 whereby the adjacent beveled edges of two chord mem-
bers which form the channel 36 may be welded to the
junction member 30 in one operation.

As Ulustrated, the web members 37 are also T-shaped
in cross section and the ends of their stems coped at an
angle which is dependent upon the elevation which they
are to assume in any truss.

It will be clear that the use of my junction members 30

Thus panels of lighter weight truss members may

50

secured to a vertical wall.

6
removes completely the necessity of locating the chord
members with respect to one another, by measurement,
when constructing a truss because their spacing with re-
spect to one another is determined completely by the po-
sition or refation of slots 31 with respect to one another
in the junction members. This, of course, results in a

considerable saving in the time which i1s 1equ1red to con-
struct a truss and consequently results in considerable
economy. |
Another important feature of the above junction mem-
bers is that when a truss siructure is to be formed of
prefabricated panels, these panels may be readily secured
to one another to form the completed truss because the
periphery of each panel will be composed either of a
number of junction members having a number of unfilled
slots 31 or the free ends of chord and web members (these
being temporarily secured together if desired for stability
in shipment). To join the panels together, therefore, the
free terminal ends of the chord members of one panel
need merely be brought up to the adjacent perlpheral
31111011011 miember of another panel and their stems be in-
serted in the unfilled slots in the junction members and
welded thereto.
As will be understood from the above description, the
outer edge of a complete truss structure which embodies
my invention will not be a right edge and therefore the
top and bottom chords thereof will not terminate in a
common vertical plane whereby the truss can be readily
‘To provide a ready means
for securing the truss to a vertical wall, or vice versa, that
is, hanging a wall from the truss, I have devised what

- may be termed an edge clip which is illustrated in Fig. 8.

The edge clip comprises a back section 40 and two wing

- sections 41 and 42 integral with the back section and

40
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extending therefrom at an angle of 60° with respect to

one another (the latter angle, of course, being dependent
upon the nature of the pyramidal units which are em-
ployed to form the truss structure). The rear section 40
of the clip is provided with at least one hole 43 extend-
ng 1herethr0ugh which is adapted to receive a bolt or
other securing member. The edge clips are readily se-
curable to a peripheral junction member of the truss and
may be so secured thereto by insertion of their wing sec-
tions into a pair of unfiiled slots 31 of the junction mem-
ber, the wing sections then being welded in place.

- Among the numerous advantages of my inveiition are
the following: It is suitable for mass production since
it consists of a few identical clements which recur many
times in the entire structure; the erection process is rela-
tively simple compared to that of comparable long span

- constructions; and what is perhaps the most important

-
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feature is that the weight of material required to con-
struct my truss structure and the supporting columns
to carry a given substantiaily uniformiy distributed load
is more than 15% less than that required in conventional
comparable structures adapted to support an equal load.

It will of course be understood that various changes
and modifications may be made in the design of the
structures of my invention without departing from the
scope of the invention and therefore the invention should
not be limited except to the extent set forth in the ap-
pended claims,

I claim: |

I. A truss structure for supporting substantially uni-
formly distributed locads comprising a plurality of tri-
angular pyramidal units each comprising a base made
up of three base members connected together at their
extremities to forin base corners and three web members
connected to the base corners and converging to form s
apex, the bases of the pyramidal units forming a base
truss face and the apexes partially defining a top truss
face, each pair of adjacent pyramidal units having one
base corner of the base of one unit of the pair connected
to one base corner of the base of the other unit of the
pair, this connection being the sole connection between
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the bases of said pair of adjacent unifs, and a plurality
of top face members connecting the apex of each unit
to the apexes of all the umits which have a base corner
connected to one of its base corners, the base members

making up the bases of the pyramidal units and the top
face members connecting the apexes of thé pyramidal

units each having a stem section and at least one flange
section integral therewith and substantially coextensive

in length.

2. A truss structure according to claim 1 in which the
base members making up the bases of the pyramidal uniis
are all equal in length and in which the web members
are all equal in length.

3. A truss structure according to claim 1 in which the
stemis of the pase and top face members are directed in-
wardly toward the interior of the truss.

4. A truss structure for supnortmg substantially uni-

formly distributed loads comprising a bettom chord, a top
chord, and a plurality of web members interconnecting
the bottom chord and the top chord, said bottom chord
comprising a plurality of lincar members connected {o-
gether at their extremities to form a plurality of equi-
lateral triangles, each pair of adjacent tuang}es of said
bottom chord having a common side and therefore a L pair
of common apexes, said tep chord compris 1*1g a pmrallty
of linear memhr s equal in iength to the linear members
oi the bottom chord and connected together at their ex-
tremities to form a plurality of equiiateral triangies of
the same dimensicns as those of the bottom chord, each
pair of adjacent triangtes of said top chord having a coni-
mon side and ther ...,fole a pair of common apexes, the
top chord being parallel to but offset from the bottom
chord so that the apexes of the triangles of the top chord
lie above the centers of the triangles of the bottom chord,
and the web members being of cqual length and each ex-
tending from the apex of a triangle of the bottom chord
to the apex of one of said triangies of the top chord,
a maximum oi three web members extending from
any commen apex each of which web members extends
at an angle of 120° with respect to cach of the other two
web members, the linear members of both chords each
having a stem section and at ieast one flange section in-
tegral therewith and substantially coextensive in length.

5. Tn combination with a truss structure as set forth
in claim 1, a supporting columa for said truss which com-
prises three column members, each of said columno mem-

bers engaging said truss at a base corner of a pyramidal -

unit and all of said column members converging in a
direction away from said truss with their outer ends in
close proximity. -

6. The combination set forth in claim 5 in which the
end of each column member adjacent the truss engages the
truss at one base corner of a single p jra*‘mdql unit.

7. The combination set forth in claim 5 in which all
column members are cf equal length.

8. A truss structure for supporting substantially uni-
formly distributed ioads comprising a plurality of tri-
angular pyramidal units, a plurality of junction members,
the base of each pyramidal unit being made up of three
members arranged to form a triangle, each pair of ad-
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jacent ends of said three members being connected to a
junction member, the faces of each pyramidal unit being
defined by three web members each secured at one end
to a munction mumber of the base and conver gﬂl‘? at its
cther end to a junction member to which it is secured
and which forms the apex of the pyramidal unit, each
pair of adjacent pyramidal units having one base junc-
fion member in commeon, this con: nection being the sole

connection between the bases of said pair of adjacent
syramidal units, and a plurality of members connecting
the apex junciion member of each nyramidal unit to the
apex junction members of all the pyramidal units which
have a base junction member 1n common with its base.
9. A truss structure according to claim 8 in which the
members forming the bases of the pyramidal units and
the members connecting the apexes of the pyramidal
units cach have a stem section and at least one flange

secticn integral therewith and substantially coextensive

.!

in length, and in which each juncticn member comprises
a flat pinia hexagonal in shape and provided with six
racially extending slots. |

0. A E:russ striucture according to claim ¢ in Whlch
the stems ¢ f e base members and of the apex-connect-
ing members are received in the slots of the junction
members. S |

11. A truss structure according to claim 10 which in-
cludes a plur“‘*ty of edge clins for securing the truss to
a wall, each of said edge clips being connected to a jung-

tion member located at the periphery of the truss, and

-'""'I-'.I"'I
Arazl

cach comprising a back
hole and wing se

section \ning at least one
ctions 1utegral with the back section. and

‘extending therefrom in a converging direction at an angle

of substantially 60° with respect to one anotiher, said
wing secticns being re cewed in a nair of af:ljacent slots
in the junciion i memver..
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