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ferro-concrete

UNITED STATES PATENT OFFICE.

LESLIE ARCHIBALD DANIELS, OF LEE, LONDON, ENGLAND.

METAL STRUCTURE.

1,331,247,

Application filed November 25, 1919.

7o all whom it may concern:

Be it known that I, Lmsuie Arcmisarp
Daxters, a subject of the King of Great
Britain, 1es1dmo at 381 South) Srook road,
Lee, in the countv of London, England, have
invented certain new and usetul Improve—
ments in or Relating to Metal Structures, of
which the Lollo‘vmo is a spemﬁmtlon

This invention relates to metal structures
and  is particularly, although not exclu-
sively, intended for use in conpectlon with
construction such as is em-
ployed for building purposes and for ferro-
concrete ships.

Aceording to the invention the structure

comprises o member of hollow triangular

formn made by bending a metal sheet of suit-
able thickness into the shape of a triangle

with flanges at the apex by which the fri-
angular member thus formed may be riveted

or otherwise attached to a suitable connect-
ing member preferably disposed between the
twvo- flanges. This connecting member may
take the form of a metal -ﬂﬁte whose portion
that projects beyond the eJncs of the flanges
is st and the two parts thus forimed arve
bent in _o‘moaiw du'ﬂct’ons to form angle
pieces with the main portion disposed be-
tween and riveted to the flanges, these angle
pieces being riveted to any convenient pm*

-~ of the structure, for instance to a diamond
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shaped connecting phtﬂ by which a vertical
triangular member, for example, can be con-
nected to two homzontfml raembers of similar
f *matlon disposed in line with each other
rallel %o the base portion of the vextlcml
mexnbﬂr and arranged one on each side of
the said - vertical member The - aforesaid
connecting member may also take the form
of a D].ute one edge of which is riveted be-
tween the two flanges of one triangular
meinber and another edge or portlon of
which may be riveted between the flanges of
a second triangular member arranged paral—
lel or at any desn'ed angle to the First men-
tioned member. In this manner a vertical
triangular member for example can be con-
nected to two horizontal tria mgular members
disposed at right angles to the two horizon-

tal triangular members referred to above, or-

girders can be constructed with the connect-
ing plate constituting the web portion and
the triangular members - constituting the
flanges. Two of the said tmangular mem-
bers may be arranged back to back and riv-
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eted together so as to provide a stronger and
more 1101(:1 construction and to enable the
double tri mlguhr member thus formed to be
connected at opposite sides to other mem-
bcls which may be of similar construction

r may be of the single triangular formation
ﬁrsL (’egcmbea At the portions along the
length of the triangular members unprovid—
ed with co: nnecting members, the flanges
may be separated by a number of short dis-
tance pieces ov washers which are riveted
between the flanges and thus provide inter-
stices for the concrete when the structure is
used in ferro-concrete construction.

In order that the said invention may be
clearly understood and readily carried into
effect, T will describe the same more fully
with 1eference to the accompanying draw-
ings, in vwhich :—

I“1ome 1 is a perspective view showing
11‘wmmzn‘1’r10a1ly a form of the invention
‘mg lustrating its use in connecting a dou-
ble triangular vertical member to two hori-

ontal members of similar formation dis-
posed in line with each other parallel to the
base portion of the vertical member and ar-
ranged one on each side of the latter mem-
ber.

Fig. 2 is a view similar to Fig. 1 showing
another form of the invention and illustrat-
ng its use in connecting a double triangular
vertical member to $wo horizontal members
of gimilar formation arranged at right an-
ales to the two horizontal members of Fig. 1.

F ig. 8 is a side elevation showing more in

etail the constructions illustrated in a per-
spective manner in Figs. 1 and 2.

Fig. 4is a view similar to Fig. 3 but show-
1no the lower horizontal members as being
of smcrlf= triangular form and also showing
the manmner in which the construction is
achptu@ for ferro-concrete purposes used,
for example, in building.

Fig. 5 1s a sectional side elevation of Fig.
4 Wlth the diamond-shaped connecting plate
removed so as to show more clearly certain
details.

Fig. 6is a sectlonal plan showing a form
of the invention as applied to the stem of a
ferro-concrete ship.

Tig. 7 is a vertical section showing a form
of the invention as applied to a ferro-con-

“crete ship.

Fig. 8 is a transverse section showing a
modified form of the connecting plate riv-
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angular vertical member at right angles -
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- 28
~ plate C. This arrangement will be clearly
understood by reference to the upper por- -
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eted between the :flanges of the triangular s bent over &
_ flanges of the bars and thus avoids liability
of the said bars becoming distorted from .

member, and ]

Fig. 9 is a transverse section showing a
modified arrangement of attaching the con-
necting member to the triangular member.

Referving first more particularly to Fig.

1, A, A are two single triangular vertical
members riveted back to back to form the
aforesaid double triangular vertical mem-
ber and B, B are the elements of two double
triangular horizontal -members “similarly
constructed and connected to the double tri-
theréto and parallel to the bases of the “tri-
angular members A, A. 'C is the diamond-

“shaped connecting plate which is attached
to the vertical and horizontal members by -

means of & number of metal plates C* which
are disposed between and riveted to. the
flanges and whose portions that project
beyond the edges of the flanges are sfit and
the two parts thus formed are bent in oppo-

site directions to form angle pieces with the-
main- portion, these angle pieces ' being -
" tinuous separating plate, results in a light-

ening “of the structure and also provides

riveted to. the diamond-shaped cocnnecting

tions of Figs. 8, 4 and._ 5. . AN
- In Fig. 2, A indicates the double triangu-
lar vertical member constructed as in Fig. 1

and D, D are the double triangular horizon- - een. ¢
lar member-is riveted to the outside of
- closed flanges, two such conuecting members

tal members which are disposed at right an-
gles to the members B, B of Fig. 1. In this
construction the connection between the mem-

ber A and each of the members D iz effectsd

by a -connecting plate D* whose edge:is dis-
posed between and riveted to the flanges of

the member A and whose projecting portion”

is disposed in slots formed in the bases of
the members D, D and is riveted ‘between
the flanges of the latter members. The de-
tails of this construction are shown in Fig. §
and also in Figs. 4 and 5; in the latter case,

-bhowever; the horizontal members are of
single triangnlar formation and the connect-

ing plate D' -does not. project into ‘s slot

- formed in the base of this memberbut ig dis-
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‘posed-as shown by the dotted lines in Fig. .
~In Figs. 4 and 5 Jattice bars E are shown'
- ag connecting the member D to other similar.

members and these bars are of triangular
formation with projecting flanges as shown.
The ‘means of connection between the bars

E and the members D comprise, in the ex- |

ample shown, plates D> which are riveted to

-the base-of the member D and which have

projecting portions to which the flanges -of
the bars K are riveted. These bars are used in

connection: with ferro-concrete construction.

to provide gripping surfaces for the. con-

crete. - In order to prevent these bars from’
becoming deformed I provide at suitable
_points along their length a clip strip E*
-one of which is shown at the right hand side

" to this stem bar.
by Fig. 7 the bottom, bilge and side portions

1,381,247

of,Fig,' 4, this ,clip'étrip is bent over the

their original triangular shape.
In using the lattice bars E in-conjunction
with horizontal members D of double tri-

angular form such as is shown in Figs. 2

and 8, the lower one of the two triangular

~members’ iiveted back to back carries be-
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tween its flanges one or more supporting .

.plates for the bars which are riveted to the
-said supporting plates in the manner de-

scribed with reference to Figs. 4 and 5.- This
supporting plate may if desired be in the

“form. shown: in Fig. 8 (but inverted) in

which a plate F is shown as being bent back
upon itself to form a double thickness which
is riveted between the flanges of the tri-
angular member, ' ' :

. The flanges of the wvarious triangular.
members ‘are shown as being separated by
small distance pieces:or washers ¢ which are

riveted between the flanges. The provision
of these distance pieces instead of a con-

interstices for the concrete when the struc-
ture is used. in ferro-concrete construction.

- In the modification shown by Fig. 9, the:
connecting member I instead of being-

riveted between the flanges of the triangu-
+1at
oie

75

80

85

T

35

being preferably employed as shown which

may be similarly riveted to- another tri-
angular member or to an intermediate plate:

In Fig. 6 which shows the invention ap-
plied: to the stem of a concrete ship, the
Mflanges .of the triangular member A are
riveted to the central rib G of a bar of T

section forming the-stem bar of the ghip and
Nl e)
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a covering or protecting plate G is riveted -

In the construction shown

of the ship are built up of longitudinal tri-

angular members A, A connected by plates.

110

H, X to other triangular members A% Axthe -

said plates being riveted between the flanges
of these members. Horizontal and wvertical
triangular-members A% A° are connected to
the ‘meribers A, ‘A as shown and are also
connected to the plates H, H by angle plates

2. H* (which may be corrugated) : riveted:

115

between the flanges of the members A?, A°, -

Secondary. framing. -(not shown)- may be
-provided - between the various’ triangular

membets and . this framing may be consti-

‘tuted ‘by bars similar to the lattice bars of
Figs. 4and 5. - C Lol
. A ferro-conerete vessel in

ing-members of the-above type are employed

-can. be made of great strength with mini-
- mum-weight, as_the hollow triangular sec-

tion of the members A is adapted to with-
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stand heavy stresses in all directions; the
said members are adapted for use in vari-
ous parts of the vessel as well as in the typi-
cal portions already referred to and are
preferably left unfilled with the cement.

The structure hereinbefore described and
shown in the drawings is intended only to
be examples of the use of my invention and
it is to be understood that the invention
may be used in connection with other forms
of imetal structures; for example, in the con-
struction of 0'11‘ders generally, a formation
similar to that of the member A, Axand the
plates H of Fig. 7 could be employed and
in the construction of ladders the longitudi-
nal members would be of triandular form
as hereinbefore deseribed and the rungs
would be constituted by metal tubes flat-
tened at their end portions for riveting be-
tween the flanges of the triangular members.

What I claim and desire to secure by Let-
ters Patent of the United States is:—

1. A metal structure for building pur-
poses comprising two members, each of hol-

low triangular form closed at the base and

having pfu"dlel flanges at the apex, and
means uniting the bases of said members.

2. A met‘Ll structure for building pur-
poses comprising two sheet metal members
each bent into substantially triangular form
with the edges separated at the apex, and
rivets uniting the base sections of said mem-
bers.

3. A metal structure for the purposes de-

5 scribed, comprising a sheet metal member

bent into substantially triangular form with
opposite edges forming sepwrated flanges at
the apex, and a plate riveted between said
flanges and projecting therefrom to form a
conneetmg means, the projecting portion of
said plate being slit and thlIl(" the parts
separated by the slit bent in op},osﬁe direc-
tions.

4, A metal structure for the purposes de-
geribed, comprising two sheet metal mem-
bers each bent into a hollow triangular form
with separated flanges at its apex, means
connecting the bases of said members, and a
connecting member in the form of a plate
having one of its edges inserted between the

8

flanges of one of said triangular members
and riveted to said flanges.

- A metal structure for the purposes de-
ser1bed comprising a sheet metal member
bent into hollow triangular form with
spaced flanges at its apex, “and a plurality of
distance pieces inserted between and riveted
to said flanges.

6. A metal structure comprising in com-
bination a column formed of two metal
members, of substantially triangular form
in cross section, secured together at their
bases and each provided with spaced flanges
at its apex, plates extending between and
riveted to said flanges of each said member,
the portion of ea ch plate that projects from
said flanges being slit and having the parts
separated by said slit bent in opposfce direc-
tions, a beam formed of two members simi-
lar to those of the column and extending at
an angle to the latter, plates riveted be-
tween the flanges of the beam members and
having a slot formed in the projecting por-
tions thereof and the parts separated ﬁy the
slit bent in opposite directions, and connect-
ing phue% riveted to said bent portions of
the colummn and beam plates.

7. A metal structure comprising in com-
bination a column formed of two metal
members, of substantially triangular form
in cross section, secured together at their
bases and each provided with spaced flanges
at its apex, plates extending between and
riveted to said flanges of each said mem-
ber, the portion of each plate that projects
from said flanges being slit and having the
parts separs ated by said slit bent in opp051te
directions, a beam formed of two members
similar to those of the column and extend-
ing substantially at right angles to the lat-
ter, plates riveted betieen the flanges of the
beam members and having a slit formed in
the projecting portions “thereof and the
parts separated by the slit bent in opposite
directions, connecting plates riveted to said

-bent portions of the column and beam

plates, and a second similarly formed beam
extending at an angle to and secured to the
first said beam.
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