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4 Cla‘ms

Thls 1nvent1on rela.tes to a means and method

for installing and erecting metallic or other mem-
bers ‘which are -designed’ and- configurated for
carrying variable loads in a building structure,
- especially a building having a plurality-of floors.

The invention prmmpally involves column, ‘girder:..
and beam elements, and means for relating them

(C‘ -185—-24)

. lattice work. type- of  constriction in which the"'. o

to each otherin such a manner to form a pbuilding -

capable of withstanding greater vertical and hor-
izontal loads than present steel framed buildings,
- without increasing the'dead welght of the struc-
© - tural elements involved.

At present, in the usual bmldmg conswuctmn
work the columns and girders are-generally joined
by a connection in the web of the girder for trans-
ferring its reaction to the column.. This method

of construction limits the length of the girder-and -

‘beam to the clear distance between columing face
and makes these beams and girders strueturally
discontinuous members.  In-‘Some - cases

“hew: 9

10

The columns.in the present mventlon are pref-,
erably designed - accordlng +0: the open crate or’

radius-of gyratwn ‘is much greater:than in the

-solid type of columns made of H-sections, I-sec-:
_tions and theTike, and therefore capable of Ccarry-.
“ring larger combined-16ads.

" Bythis invention all -
horizontal framing- for each:floor is .structurally -
rigidly joined together;, but such frammg is-pref-

-erably not r1g1d1y Jomed to the -column unless s6
; ‘requlred by local bulldmg ordma,nce

ing rests of-bears: upen: horizontal - ‘cross-members

of the columns and: is: attached to the column by
“the ‘bottom flange only.  The column ‘members
“are well- removed from:the center of grav1ty of the ~
columns 8o as-to have: ‘Telatively -large radii’ of
“gyration.- Therefore by this constructlon, lateral :

‘thrusts’ upon the bmldmg structure, due to wind

ever a special connection’in the ‘top' and bottom -
flanges of the girder is made for transferring a .

fraction of the-moment from girder itito coluinn.

-This type of connection is never 100 percent’ ef- .

ficient;

nor truly continuous: “In the present type of

-structurally it -is - heither truly’ rigid: e:

. gonstruction, .the " columng are- subjected’ not

only to large-bearing loads; but- also to-large

i shocks. -

20"

-posed upon the various flodrs of' the. build- -
ing, augmented by horizontal loads induce large

moments in columnsg- rmdly connected to girders
and beams. The Stresses due to these: loads are
apt to rise o such serious proportions as to frac-
ture-the connectmg columns where such an u_n-
even load is the greatest.

In the present mventzon ‘the structu_ral layout

-and -earth shocks; are mostly transferred to the
outer -walls ‘of ‘the" ‘building rather than to ‘the
-eolumns-of the building. - This dvoids:high fex-

tural stresses in intérior columns and presents a.
structure: “havinga’ h1gher factoy: of ‘safo ity and

‘therefore much more stable than o ‘similar-strue--
ture having theusual column designs and .}omts )
. The walls.and coluriins parallel to & lateral force

.are.the ones. Whleh absorb the maJor portmn of

“the force. i
varying lateral loads caused by wind angd earth. -
The live loads unsymmetrxcally dis-

By thig mventlon the practlce of steel cor\struc-

tion:may. be changed to-a simpler, speedier and. -
“more economical one.
-to-riveting or bolting the shop fabrication can be

" By:substituting Weldmc’ :

E omltted entirely. .- The very-type 6f design evolved,

v}
[<1}

~in this-invention permits to use: column members

of-any length, this ehmmatmg the necessmy ‘of.
cutting the exact lehgth; -milling of the ends; drill-

“~ing, splice plating and: shop riveting as: usua,uy

-Is designed to avoid the:above pointed ou’ faulls,

because the girders are: contmuous acro» their.

40

-supporting columns and may span more than two -

columns, the length-of the girder is limited .only
by convenience' of™ handung durmcr erectxon

where a sphce of girder to girder is’ necessely, thrs
is made at the-calculated point of’ ‘zerg shear - Iying
somewhere between ‘columns,
continuous across their supports but unrestrained
-by the supporting columns, thus: permxttmg the
distribution of moments and shears to adiacent
“spans-without-introducing moment and sheéar into

the column. The lateral floor loads are “trans-’

ferred mostly to the peripheral walls and columns
along the sides. of the structure 'so’ that. the

stresses can be absorbed where solid waii ’corrdl-v

tions or proper bracmg is prov1ded for

45:
'I‘hese gnders are

done, the girders- may span more-than two. ‘sup-.- -
ports and need not be cutt6 exact: length; drﬂled

-0r- punched: étc., this: apphes to all members of a

building’ structul al frame.”
- A1 object of--this mventlo

: the"r

tially reéduce the vs}elght of -the structural mem- -

50, PEIS (columns, girders, be

carry the same load- as"those employed in ‘the

) present system thereby economlzmg ‘on the cost R

of material ‘and enabhng the same’amount of
labor to construct 8 larger bu1ld1ng,f

The fram=- . |

: e-wxgn of
T reticulated. colurhns‘for bu1ld1ngs arranged tore- i
‘ceive their- respectwe full share of the veltlcal Sl
loads, but' a - rela.tlvely small proportlon of the. e
“lateral loads. 7
Another object o hlS mventloﬁ 1s 1o substan- s

eams; éte.); ‘designed to

‘and to reduce:’
55 the length of t1me 1equ1red to complete the struc-




2
tural frame of a building, therefore permitting
earlier occupancy of the building.

This application is a continuation, in part, of
my former application Serial No. 211,826, filed in
the United States Patent Office June 4, 1938.

Other objects, advantages and features of in-
vention will hereinafier appear.

Fig. 1is a partial plan v1ew cf one of the ﬁ001s
of a building.

Fig. 2 is a pard’al.elevatmnal vxew of the same
building.

Fig. 3 is a sectional view taken on an enlarged
scale on the plane indicated by hne 3—3 on
g, 1.

Fig. 4 is a sectional detaﬂ taken on. the plane
indicated by line 4—4 on Fig. 3.

Fig. 5 is a sectional detail ta..{en -on the plane
indicated by line 5—5 on Fig. 3

Fig. 6 is a sectional detail taken on ‘the plane
indicated by line 68 on Fig. 1. .

- Fig. T isa ‘sectional. detall taken 0'1 tne plz.nu
.indicated by line 3—1 on Fig. 1.

The drawings. 1llustrate a. prefprred form nf )

. the invention and te:.ch how to make, use and
vend the .same, but it is to be understood that

the drawings and descrlptlon thereof -are .not:

tolimit the mvertmn in any sense ‘whatsoever,
: ‘c,).cept as limited’ by the ‘appended- claims.

.. The numeral | ‘represents similarly construcied-.
.vertlcal columns ‘in-a buﬂdmg structure waich

-are substantially: squarein- horlzontal sechion, and
-in which the radii-of .gyration ef -each oolumn
-are substantially equal in all directions from the
center thereof. -Oufsr columns 2 -and 3. .are

_oblong in horizontal section and have their great-

(3

10 -

20

- est Tadius of gyraticn parallel with their respec-

'v “tive sides -of ihie building.. The :corners of ‘the
~building -are preferably provided with angularly
constructed -columns -4, ‘the legs -thereof being

Cinterlaced fogether -as shewn for purposes of 4

~ greatest strength -and stability.
The eolumm 2 are-made up of ~four spaaed
..apert -eorner -angle irons -5 which run-from fhe
foundation of the building $o:the height thereof.
. These angle irons may be madeof a;plurality of
_lengths welded-or-otherwise pectirely fixed iend to
‘end. - Each of these columns are provided: with

horizontal struts-er bars & ‘and 7 -which, by pref-

- erence and as shown are isharp angle irons se-.

“curely welded, ziveted or -otherwise fixed to:the .|

vertical corner .members :5. Between the hori-
..zontal struts are placedthe diagonal stressmem-
‘bers or stiffeners 8 which are :also sharp :angle
irons and which -are securely fixed do. the:ele-
ments 5, 6 and 1. Between the horizembal :struts
.are also placed horizental yokes 36, spacesd ver-

20 s indicated by 25.
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substantially square in horizontal section. These
columns | comprise horizontal struts {8 _on all
sides which are rigidly fixed in any suitable
manner to the vertically spaced apart angles {3.
Diagonal stress members or stiffeners. (not
shown) but similar to 8 and {4 in columns 2 and
4 respectively. Also horizontal yokes 3§ as shown
in Figure 3 are e'nployed to complete a well de-
SIgned column.

"The floor frammg consists p11nclpally of girder
sectlons 28 and 20a and cross béams 21, 21g, a3
shown in Figs. 1 and 3 of the drawings. The
girders 28 are structural steel I-members, where-
a5 the girders 20a and beam 21 are preferably
structural steel channel members. The girders
and beams are spaced in accordance with good
practice to carry and distribute the various floor
loads for which they are designed. The girders
and beams 215 and 2lc are rigidly joined together
at the points indicated by 22 in Fig. 1 and ‘better
shown in Fig. 6.

The I-beams 24b and 2ic¢ (Fig. 6) have t‘}en
Juxtaposed ends cut .on. a bias mdmatad by 23
and are posmloned so.that their fop- flanges -are
slightly spaced from the top ﬁange of the girder,

&8 mdxcated at 24, the lower flanges of the- beam

being slightly - spaced from the web.of the girder
This spacing allows for
‘erection and:-connection-of these members:: The

- bottom flanges :of the beams 2{b and 2ic rest

upon the top edges of -the angular plates 26,
each plate 2§ being ‘welded or - otnerwlse secmely

. fixed o the bottem flanges -of the ‘beems, also

1o the. lower portion.- of ‘the glrder weh, and-te the

. flange of the girder. In order tosecurely tie the
~ends of the ‘beams {ogether, a tie plate. -consist-

ing -of -a :channel 27 ds- provided having its web
securely welded -or otherwise fixed -to . the top

-flanges of the beams 2}b-and 24c-as well as bhe

top.fHange of the:girder 20,
. The-details of eolumns 1 are-best sho Jn i Figs.

3 -and . 5 -and will now be.described. . This- ecl-

. umn s made up-ef ypright.anglas i»-.S'spaw,d as
. shown to by-pass the. beams

-girders, - to
which- the -horizontal "peripheral stmi’s 1C-are
rigidly fixed, these struts-being at the Broper ele-

-yation 4o Teceive the bottom flanges-of the beams’

-and girders which join in the. -eenter Gf “the -
_colums,. The girder 28 may be of & different
_depth than heam 24, thn former being shown in |
‘the drawings as d°epe1 than the &atmr therc--
_fore the struts which:act.

as -hearing - members ef

" the girders.moay -be spaced-ag differens level than

tically-as, best -suited, ;as shown, to compietely .

form a: stable column, -

The -corner column 4 is cen“tmcted xrf mnel
* and outer horizontal struts 9 and-40 respectavely,
- and shorter struts i, all of ‘which -are rigidly
.Jomed to ver’ucal a,-ngle irons 42.

“fixed to. .other. vertxca.l angle irens 13 Dlagonal-
" ‘stréss members or. stiffeners 14 are pmvxded -as
" “shown, to. complete the -column. . .
" “The columns 3 are very similar to the columns
‘2 and comprise the horizontal angles 5 .and 16
r1g1d1y fixed to the vertmal angles 1T,
columns are  also provlded ‘With diagonal stress
“members (not shown) similar to T4'and'8 Qf the
“other columns .and -horizontal _yokes, 36. The

columns 1 'are also constructed in a ma.nner,sml— .
1ar to the colimns 2 and ‘3 except that‘they are’

-The ;inner .
struts 9 crass, 25 shown, have their - outer ends.

These

60

_the. struts .acting as. ‘bearing

are spaced as.shown.in F
- upon.and are att ac.hed by, wel

- membens
beams. .In Fig. 3 the gir dezs 28:are shown
to the lower pair of oppos'te -struss o

beams 21 .and 21a are biased -as shown at 28 and

ing-or-otherwi e-to
sharp .angles. 29 which are Tigic iz
ably by welding or- omezwue to: the lew pmt
of -the web 20, Like the joint shown'in Fig. §,-a
har 39 is fully. connected to.the top fenges.of the -

.heams .and also to the tep ‘Bange-of tne girder

70

are -rigidly connected.

“by welding - or otherwxse thus lxgudly -SEEUring
~,,'them together.
‘beams 21 and- 214 are connecied, as- by . 'eldmlr

The bottem ﬁanges of the
or otherwise ‘to the bearing .angles ‘i5, which in
tiurn are rigidly cobnected to the collmn. lvgs 12

and .abut the web of ‘the girder to wmvh‘

L

.m€‘}
This tvpe of Joing, in

. 'which -the top .and bottom flanges are .developed

75

;{100 percept angd the.shear carried (Flg. 3) By in-
“dependent strub members 18.or €lse by strut em-

bers 18 and 29, is structurally fully’ continuous

These beams rest



2,326,688 L

ang - therefore capable of transmitting the rall
amount of stresses from one member into-the
othe1 To attain the maximum load carrying
capacity of the column ifs -vertical legs are made
to-work-as short columns by means-of continu-
ous batten plates 3§ fully circumscribing the col-
umn in the form of a closed tight loop or yoke
rigidly fixed fo the cclumn legs preferably by
welding or otherwise at such a vertical- -distance
that the ratio of slenderness of the. leg member
between battens does not exceed 60. -

-The columns 2 (best shown in Flgs 3 and 4)
. comprise thie uprights 5, to which long struts &
and short struts T are rlgldly fixed preferably by
welding or otherwise. The wall girder 28, in the
form of a channel iron, or any other:struciural
shape best fitted for the purpose, rests upon and
_Is rigidly attached by welding or otherwise to the
short struts T whereds the beams 21 rest upon the
long struts 6, the girder 28z and the heam 21
being attached in such a manner to their respec-
tive supports that they are free to rock on.them.
The beam is tied to the girder, however, ky a sec-
ticn of channel indicated by 8{ which is welded or
otherwise secured to the web of the channel and
the web of the I-beam as shown. When the beam
21 is being placed into its position in the fram-
ing (Fig. 3), the end toward the column 2 is
first swung into place because of the large clear-
ance provided between the channel web and the
end-of the beam to be placed thereat. The other
end of the beam 2! is then swung into place so
-as to rest upon the angle 29 of ithe girder 26.
This operation, is not feasible for nstalung the
beam 2lg and can not be practiced, because of
the construction of the columns 1 between which
said beam extends, in that there is not sufficient
clearance between said columns to permit such
a method of installation. FEach beam 2{a, there-
' fore has one end biased, as shown at 23 in ¥g.

but the other end has an offset cut 32 andg a
shoru biased cut 33. To install the beam 2ia, the
end 23 is first swu'ng into place fo rest upon the
angle 29, and then the end 82—33 is lifted and
set into place upon the support i8. In order to

" close the gap between the end 32 and web of -

girder 29 and to rigidly fix the beam to the girder
© 20, plates 34 are placed thereat as shown.. These

S 3

girder (not'shown), will ‘make suéh’ girder ‘cohs -

tituous throughoitt the length of the’ strueture.
~The columns bearing all vertical loads-are each

made up of four or more ‘leg members,- -prafer- - .

ably -anglé iron- sections, or special-sections suit-"
able for the conditions; ‘made continyous prefer-.
ably by butt welding- (tiot shown) of ‘otherwise,
the splice being made at any point desired.” The.

. vertical corner members thereof are spread-apart

10

15

20

a dlstance not less than that required .to. pass’
the  ‘girders
clearances,

The-floor-of & bu1ld1ng constructed accordmg B

to:this inverntion is a rigid continucus diaphragm

‘because the-beams ‘and girders as set forth are

truly continuous and the columns: nearly free .of
induced. bending:. The: horizontal loads through
this diaphragm (floor).“can-be directed to resist~
Ing elements such as interior walls, exterior
pilaster and Walls, etc., designed to re51st hori- -

zontal loads in addltlon to vertical loads.. This -

facilitates computations in that it will not re-

" quire moment-distribution between interior col-

25

30

40

umns and beams due to vertically and horizon~
tally combined loads. All this results into a more =
definite, and consequently a more correct deter-
mmatlon of stresses. i
From Figs. 3 and 6 it will be seen that the girder
sections 20a (which are channel shaped in cross
section) and the girder sections 20 (I-shaped in °
cross section) all have their webs extending ver-
tically as to their widths.. Thesé sections 20a
and 20 form a part of the connection between
the horizontal fleor members and the columns;
and, owing to the fact that the greater part of
the vertical extent of each of ‘their webs . is in
an unattached relation to the surrounding struc-
ture, said sections are of a shghtly yielding char~
acter. In the I-beam web shown in the central .

portion of Fig. 3, about two-thirds of the breadth i

- of the web is in an unattached relation to the sir-

- Plates are welded or riveted to the cut end 32 -

of the beam and also to the web. of the girders. -

From the foregoing, it is apparent that the en-
tire floor framing is equal to an integral piece.
Since the floor framing is not fixed to the vertical
members of the columns, it does not set up such
inflexible stresses in the columns as would result
if it were mreotly secured to their vertical mem-~
bers.

This invention is essentially an unprovement
on the art of design and construction, and not
only makes the structure absolutely saft. (struc-
turally) but economical and speedy of erection
as well.

‘The continuity of girders in accordance with.
this invention is attained by eliminating the usual )

kind of connection of the girder to the column

by by-passing the girder through the column..

~ The girder member is not interrupted at its sup-

GO

rounding -structure, and ‘in. the corresponding. .

webs shown in the right hand portion of th1s'

view, and in.its left hand portion, in each case': Eo
, web portions of considerable: vertical extent are

{ree from welds or other attaching means. These.
unattached web sections permit g minute vielding -
under heavy stresses, which: conserves the whole"
strueture when subJected t0 severe shocks; i
The columns 2, 3 and 4 along the cuter walls: of
the building have their- greatest cross-sectional
Spread - parallel with their respective adjacent -
walls; this gives these columns a large moment“

of inertia, and since the horizontal force’ resisted” " .
by a column: is directly proportlonal to its mo~ s
ment of inertia in the direction of the force, . ..
the side wall columns- glong with -the usual.,. .. .-
fill-in structure become capable of- Tesisting the -
horizontal forces with a larger factor of safety. -+~

I claim:

<-In a metallic frame buﬂdmg ha,vmg aplu-. -

1a11ty of ‘inside and outside -columns, supportrng :

_one or more horizontal fabrlcated rigid frames,

65

porting columus, it is continuous from one col- -

umn to another and may span any number of
colummns, the limiting Iength of the girder is the
practicability of handling it in transpmtatrn and
erection. In many instances, a single girder may
be used throughout an entire row. of columns;

70

when more than one length is required a moment

splice preferably located at point of zero shear in %

said columns having large air cores and bordersf.* :
of horizontal members fixed to the- columns; said " -

frames comprising a plurahty of beams r1g1dly e
joined together in thé air cores of the.columns, .

said beams having subjacent support’ upon -said” Rt
members, the:outside: columns being ‘oblong in-:

horizontal section and: having. their- greatest
width parallel to the outside walls of the buildineg,
2. In'a building structire having : air core col-

umns which have vertical corner legs and hori-

zontal floor members; horizontal supports fixed :

.to the legs and formmg a penmetncal part of .

-and bteams throuvh Wlth deelred :
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their respectrve columns, said members passing
through the .columns and ‘being continuous bex
tween them and restmg upon the supports at po-
- sitions spaced from the legs of the columns, said
" members having rigid connection with one an-

326,688

other and non-rigid connection with the columns

whereby said members may rock with respect to
the columns, :

3. In a bmldmg struc;,ure having golygonal
columns with continuous vertical legs and con-
tinuoys horizontal floor members honzontal

“supports secured externally to adjacex_gt‘, legs of
said columns and forming a part of their respec-
tive columns and materially spaced from the cen-
ter of gyration thereof, said members resting
upon the supports and spaced internally from the
legs-af the columns, said -members haying con-
nections with one .anether and connections with

10

independent columns, said continuous members
heing Trigidly “spliced intermittently throug”out
their respectlve lengths '

uile structure, an open columnar
structure recta gurarly shaped in cross section
having a vertical leg in each corner and struts se-
cured to its sxdes a horizontal floor girder “of

-multl -span length extendmg infegr ally across the

centel of the column ina spaced relatlon to sald

legs and restmg upen a pair of sald struts a. di- -
vided floor beam extendmg across sa;d column 1n
a spaced relatlon to the legs the of and sup-
ported uper another pair of saxd struts wlth gnd
portlons cent to said- glrder sa.ld glrder and
beam both haying ﬂoor-supportmg gortlons ex-
terior to said column.

MAURICE SASSO.



