Aug. 19, 1952 A. HOROWITZ 2,607,450
METAL SUPPORTING SKELETON FOR A BUILDING CONSTRUCTION ‘
Filed Dec. 31, 1947 2 SHEETS—SHEET 1

N
N
N
N
N

~ AR
s AR
PPSC

.

Vi
B

<
A AT TN
B

]

INVENTOR.
ALEXANDRE HoRowiTz

BY

g
/=




2,607,450

A. HOROWITZ
METAL SUPPORTING SKELETON FOR A BUILDING CONSTRUCTION

Aug. 19, 1952

2 SHEETS~—SHEET 2

Filed Dec. 31, 1947

’,
I

F S e R T A

ey
,
",
v,

%,
%
Yogsesrrres

INVENTOR.

ALexAnDRE HoRow rz




Patented Aug. 19, 1952

2,607,450

“UNITED STATES PATENT OFFICE

METAL SUPPORTING SKELETON FOR A
BUILDING CONSTRUCTION

Alexandre Horowitz, Eindhoven, Ni etherlands

Application December 31, 1947, Serial No. 794,871
In the Netherlands January 9, 1947 :

(CL 189—36)

4 Claims.

1

This invention relates to a supporting skeleton . -

‘for a building or similar constructional work,
comprising a plurality. of supporting members
forming a number of intersecting systems in
which the members are running substantially in
the same direction.

‘In the customary frame work systems and
‘other supporting constructions the longitudinal
dimensions of the composing structural members,
‘such:as columns, main girders and beams, have to
be limited to the distances between the existing
Junction points, since the structural members are
interrupted at every intersection of two systems,
where they are joined together by more or less
‘eomplicated connections. In consequence there-
of many columns are put under additional bend-
ing strain by the main girders, whilst the bend-
ing stresses in the girders and beams are also
increased, since these supporting members can-
not extend along a number of supporting points.

An object of the present invention is to elim-
inate the above mentioned drawbacks and to pro-
vide a supporting skeleton of the kind referred to,
in which the longitudinal dimensions of the sup-
porting members are by no means restricted.
This is mainly attained by that at least two of
the said intersecting systems of supporting mem-
bers are ‘so arranged as to permit the members
-of -one system ‘to be intersected by the members
of the other system in the intersection points.

Another object of the invention is to con-
struct the members of the intersecting systems
in such a manner that the said intersection may
be easitly and readily effected.

A further object of the invention is to effect the
intersection of the intersecting supporting mem-
bers without substantially diminishing the
strength of the said members.

A still further object is to have the members
of the vertical system, such as the columns, in-
tersected by the members of two other systems,
such as the main girders and thé beams.

It is also an object of the invention to join to-
gether the intersecting and the intersected mem-
hers at their intersection region by means of cou-
pling members which may be easily and rapidly
secured to the supporting members or may form
integral parts thereof.

Further objects, features and constructional
details of the invention will become evident from.
the following description with reference to the
geccompanying drawings, in which some embodi-
‘ments of a supporting skeleton according to the
invention have been illustrated by way of ex-
ample. In the drawings the intersecting systems
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are constituted by columns, main girders and
beams. :
Fig. 1 is a horizontal cross-section of a metal

:supporting -skeleton for a building construction
-embodying the invention in a practical form, the
-section being taken at a point of intersection of

a girder and beam supported by a column.

Fig. 2 is a similar horizontal cross section show-
ing'a form of the invention in which some of the
connecting elements are formed by conveniently
bending the webs of the-girder and the beam. .

Fig. 3 is a perspective view of the structure
shown in Fig. 2. .

Referring first to Figs. 2 and 3 of the draw-
ings, ‘€ach column A is composed of four angle
bars 1 having their openings turned outwardly
and being joined- together by means of U- or
channel-shaped irons 2, as is clearly illustrated
in Fig. 3. Each girder B includes a web 4 having

secured thereto border profile portions, such as

two sets of angle irons 3 having their openings
turned away from each other. Each beam C in-
cludes a web & having secured thereto -border
profile portions, such as two-sets of angle irons
§ with their openings turned toward each other.

At each point of the intersection of a girder

- B and a beam C, the web 4 of the girder B is in-
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terrupted. - The beam C'is of a lesser height than

the girder B and fits with its continuous angle
bars b between the continuous.angle bars 3.of the
girder B. ‘

The construction illustrated .in Fig. 1 includes
the same features which are deseribed above in
connection with the structure illustrated in Figs.
2 and 3. Thus, as is shown in Fig. 1, the column
A’ is composed of four angle bars I’ having their
openings ‘turned outwardly and being. joined
together by means of U- or channel-shaped irons
Each girder B’ includes a web 4’ having
secured thereto profile portions, such as two sets
of angle irons 3’ having their openings turned
away from each other. Each beam C’ includes

-5, web- 8’ having secured thereto border profile

portions, such as two sets of angle irons 5’ having
their openings turned toward each other. As is
the case with the structure of Figs. 2 and 3,
described above, each girder B’ is interrupted
where it intersects a beam C’, and the beam C’ is
of a lesser height than the girder B’ and fits
with its continuous angle bars 5’ between the

<continuous angle bars 3’ of the girder B’.

In the construction shown in Fig. 1, the inter-
rupted web 4’ of the girder B’ is connected to the
uninterrupted web 6’ of the beam C’ by means of
special ‘conneécting elements of channel form.
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The connecting elements 1/, 8/, 9’ and 10’ are
attached to the web 4’ of the girder B’, whereas
the connecting elements 11’, 12°, i3’ and 14’ are
connected to the web 6’ of the beam C’. The
connections between the corresponding elements
1'—143", 8'—11’, 9—I14’ and (0’—Ii2’, respec-
tively, are situated substantially in the vertical
planes passing through the outer edges of the
angle irons 5’ of the beam C’. When the inter-
section point of a girder and beam is supported
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by a column A’, as shown in Fig. 1, the connecting -

elements 1’, 8/, 8’ and 18’ of the girder B’ are
also secured to the angle bars I’ of the column
A’. 'This column A’ is intersected by the girder
B’ as well as by the beam C’,-to which end the
webs of the channel bars 2’ of the column A’ are
cut away immediately above and below the angle
bars 3’ and 5’ of the girder B’ and the beam C’
in a manner similar to the cut-away portion of
-column A illustrated at 16 in Fig. 3.

The embodiment of the invention which is
illustrated in Figs. 2 and 3 differs from the con-
‘struction shown in Fig. 1 in that some of the
‘conniecting elements, such as connecting elements
i2 and 13 of the beam C, are not formed as sep-
arate -members, but instead are simply formed
‘by conveniently bending the webs 4 and 6 of the
girdér B and the beam C, respectively. This
structure may be advantageously adopted when
the webs of the girder B and the beam C are con-
stituted by overlapping web plates as disclosed
in my co-pending U. S. application, Serial No.
787,677, now abandoned (note especially the end
‘of the beam C at the right-hand side of Fig. 3).
Fig. 3 illustrates how the several connecting. ele-
‘ments are joined together, and this figure also
jllustrates how the column A is composed of two
superposed parts in order to facilitate the mount-
ing ‘of the coclumn. The angle irons | of the
column'are interrupted at the level of about half
“the height of the beam, as has been-indicated at
15 ih Fig. 3. The connection of the two super-
‘posed-parts of the column A is effected by the
connectmg elements 7, 8, 9 and 8.

It will -be.evident from the foregoing descrip-
tion that the connecting elements according to
the present invention provide a very solid and
simple eonnection between the several members
‘of thie supporting skeleton, and especially between
the girders and beams thereof, the latter virfually
forming -a horizontal network. The parts and
.elements to be joined together are so situated
that they are always readily accessible. More
‘specifically it is possible to provide the girders
and beams beforehand with the said connecting
elements and to move each beam with the con-
necting elements secured thereto in a longitudi-
nal direction through the openings in the webs
of the girders, to which the corresponding con-
necting elements have also been fixed, until the
connecting elements of the beams are exactly
positioned with regard to the corresponding ele-
ments of the girders, affer which the said ele-
ments. can be welded or otherwise secured
together. . It will be understood that the mount-
ing of the netting of intersecting girders and
beams will thus be greatly facilitated.

In other words, this invention presents several
-important advantages. The columns as well as
the main girders and beams are as little as pos-
sible: under bending strain. A complete use is
made of the advantages and possibilities afforded
by the construction of continuous girders and
pbeams which may be executed, if desired, with
overhanging portions. At a given room available
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for the whole supvorting skeletor, the outer
measures of columns, girders and beams can be
made as large as possible, thereby increasing the
moments of inertia and the moments of resist-
ance . of the supporting members. The system
lines of the skeleton may be easily and exactly
followed and the connections in the meeting
points of the systems are greatly facilitated.

‘What I claim is:

1. In a metal supporting frame for a building
construction, in combination, an upright support-
ing column; a composite girder extending in a
substantially horizontal direction, intersecting
said column, and being supported thereby, said
girder having a web formed with an opening pass-
ing therethrough in the region where said girder
intersects said column, said -girder having a
flanged connecting element integral with the web
thereof and located also in said region of inter-
section; a composite beam having a web and a
flange connected thereto, said flange having an
outer edge, said beam being of a lesser height
than said girder and extending in a substantially
horizontal direction through said opening in said
girder and said beam having a flanged connect-
ing element integral with the web thereof and
being located adjacent to said flanged connecting
element of said girder; and means connecting
said flanged connecting elements of said girder
and said beam to each other, said connecting
means being located in a vertical plane passing
substantially through the outer edge of said
flange of said beam.

2. In a metal supporting frame for a building
construction, in combination, an upright support-
ing column; a composite girder extending in a
substantially horizontal direction, intersecting
said column, and being supported thereby, said
girder having a web provided with border profile
portions connected to the outer edges thereof,
said web being formed with an opening passing
therethrough in the region where said girder
intersects said column, said -girder having a

flanged connecting element located on the web

thereof and located also in said region of infer-
section; a composite beam having a web provided
with border profile portions connected to the
outer edges thereof, at least one of said beam
border profile portions being in the form of a
flange having an outer edge, said beam being of
a lesser height than said girder and extending in
a substantially horizontal direction through said
opening in said girder, said beam having a
flanged connecting element located on the web
thereof and being located adjacent to said flanged
connecting element of said girder; and means
connecting said flanged connecting elements of
said girder and said beam to each other, said con-~
necting means being located in a vertical plane
passing substantially through the outer edge of
said flange of said beam.

3. In a metal supporting frame for a building
construction, in combination, an upright support-
ing column having a web portion formed with
an opening passing therethrough; a composite
girder extending in a substantially horizontal
direction through said opening in said web of said
column, resting on said column, and being sup-
ported thereby, said girder having a web provided
with border profile portions connected to the
outer edges thereof, said web being formed with
an opening passing therethrough in the region
where said girder intersects said column, said
girder having a flanged connecting element inte-
gral with the web thereof and located also in said
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region of intersection; a composite beam having
a web provided with border profile portions con-
nected to the outer edges thereof, at least one of
said beam border profile portions being in the
form of a flange having an outer edge, said beam
being of a lesser height than said girder and
extending in & substantially horizontal direction
through said opening in said girder, said beam
having a flanged connecting element integral
with the web thereof and being located adjacent
to said flanged connecting element of said girder;
and means connecting said flanged connecting
elements of -said girder and said beam to each
other, said connecting means being located in a
vertical plane passing substantially through the
outer edge of said flange of said beam.

4. In a metal supporting frame for a building
construction, in combination, an upright support-
ing column having a web portion formed with an
opening passing therethrough; a composite girder
extending in & substantially horizontal direction
through said opening in said web of said column,
resting on said column, and being supported
thereby, said girder having a web provided with
border profile portions connected to the outer
edges thereof, said web being formed with an
opening passing therethrough in the region where
said girder intersects said column, said girder
having a flanged connecting element located on
the web thereof and located also in said region
of intersection; a composite beam having a web
provided with border profile portions connected
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to the outer edges thereof, at least one of said
beam border profile portions being- in the form
of g flange having an outer edge, said beam being
of a lesser height than said girder and extend-
ing in a substantially horizontal direction through
said opening in said girder and said beam having
a, flanged connecting element located on the web
thereof and being located adjacent to said flanged
connecting element of said girder; means con-
neeting said flanged connecting elements of said
girder and said beam to each other, said connect-~
ing means being located in a vertical plane pass-
ing substantially through the outer edge of said
flange of said beam; and additional connecting
means comprising bent portions mounted on the
webs of said girder and beam, respectively, and
further connecting said girder and beam to each
other,
ALEXANDRE HOROWITZ.
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