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The present inwvention relates fo a system: of”
floor framing accurately. space atforms
of novel design. for the support of erection-Ioads*

9 Crabms. . {CL. 12—15) -

d metal platforms

during the.construction of:reinforeed’ conerete”

floor .slabs resting on the platforms, the spaces:

under the floor slab between the platforms fheiti= ©
tating the installation of gucts Tongitudinally a.m:t“"

transversely in a building.

My, invention differs from, angd.
ments over any type heretofore used. By using
structural metal columns of 27or 3

offers improves" -
' -10.
‘story lengths”

with. projecting structuralmetal yard-armsat'eadf ‘
floor level attached to-themin the fghricatime

shops it. speeds erection and obtains ‘naxifum
usable floor space. -

By using cantilever-ended fioor heams, it ‘re=

15

duces the maximum momentsin the fidor béams

and in the columns without incurring the dangers:
inherent in. continuous beams and” ailows alF:
stresses to be computed By simple formulas: ¥
provides a. series of structural metal platforms or
panels formed by pairs of ‘cantiléver-ended ffoor

'20.

beams spanning between and ‘supported by yard:

arms and cormecting two or-more cofumns at each::
floor level which, during erection- will’ support
men and erection eguipment and after erection

‘25

will form the ‘supports of tie permanent: fioer

slabs.
tudinal and transverse slots can readily be pro-

timg up unknown stresses inv the slabs.
My invention further prov

My- invention provides spaces-in which fongi--
vided without eutting main reinforcement or-set- ~3

ides o systemr Ofﬂ‘OOi' ’

framine: tacilitating the installation of duets-lon-- -

gitudinally and transversely-under-the floor sk

girders and without incurring: the disadvaintages
of the flat slab system: R -
Purther purposes of ‘my- inventionr will ‘appear
in- the development of  the  specification: and
claims.
Tigure T is a perspective view sliawing & par=

. TSI 35,
without passitig' under a grid-iron of ‘beams:-and"

s

tial building frame of ‘encased metal columns-

supporting pairs of longitudinally extending can-
tilever beams . with spaces in. Iine with' and be-
tween them.. -

Figure 2.is. an. enlarged fragmentary seetionall’

“

“fram beam 6 Beam..

plan view parallel to the. fldor, showing. park of. .

the structure of Figure.l.

taken.upon line:3+—3.

Rigures 4-to 7, inclusive,; are-fragmentany. dom’
plam:. views: showing. s few: different: refmiore--
ments of a:concrete:fivor:siab:in its iocation: hes-
tween: the ends. of the:cantilever-beams. . :

Figure 8 is a fragmentary top plan view.show--
ing adijusting memiers.:

55

Fisure 9 is am enlargement of ome of the ad- o

justments of Plgure8:

Figure % is; & fragmeniary.section. of- Figlirg2- 80.

. 2 B :

. Figure 10 is a section of Figure 9 on the fine

i0—{0. - ) s '

In the drawings sinmilar numerals indicate Tike -
parts. - : ' ’ ’

For the purpose of dercription, I call the di- -
‘fection along. the axes of the cantilever-ended

floor beams, the: longitudinal direction of the-
buildinig, and the  direction at right angles, the- -
transverse direction. )

Th- my invention, I use structural mefal col- -
amns, each of which is composed of a single self-
contained unit such as a rolléd structural metal”
section-of H shape adapted both to carry vertical”
loads and to resist Tateral forces. = ,

Each H-shaped column is composed of a single-
anit ‘having fanges on each side extending fromt
a ‘central web a sufficient distance’ to receive
rivets; Boits, or other connecting devices for the -
atachntent of ‘the horizontal profecting mentbers”
which Teall yard arms, and whicl do away with™
the necessity for transverse steel girders exterd-
ing-from colunm t6 column; Each yard arm isa-
chanmel shaped’ member- composed of & vertical
web-with" flanges. projecting, from the top and’
bottom edges, and is attached to the columm in-
the fabricating shop by angle shaped structurafl
metal members. This offers a great advantage
over: ordinary beam and. girder constructiom i
which it 1§ impractical to attach the girders to
the -columns in the fabricating shop. After the
“columms with their 'yard arms are erected; floor™
beams -are atfachied in the field to the ends of”
thie “yard arms of pairs of ‘structural metal col-
umns, and ‘extend beyond the yard arms to-become”
cantiléver ended floor beams to. form structural

"metal ‘platforms at each floor: level.. Reinforced’

coficrete slabs span between the floor Yeams. i
The cantilever-ended floor beams, of uniform:
depths throughout their. lengths, are: spaced. by .
the yard. arms away from the .columns and’ By
their rigid attachment to the. ends of the yard.
arms are prevented from revolving around their
longitudinal axes; they thus form rigidly. fixed,
and ‘uniformly: spaced, abutments for the trans-
verse concrete slabs. that span the clear sbaces.
The. cantilever-ended structural “metal floor
beams are preferably constructed. of relled striic-
tural metal sections which are readily obtain-
able with vertical webs, having flanges extending
fatérally_at their top and at their bottom edges.
Thiss they obviate the necessity. of using. bent; or
perforated, trough shapes, &and provide broad. AL
surfdces at their tops to form bearings for the
trgnsverse slabs and the transverse bands of re-
inforeed concrete: * The bottom flanges formr
sheives from- whickr reinforced' concrete haurnches '
canr be f6rmed to provide furtier support for-the
transverse slabs and bands. - The top and dottom

60 flanges™ of the structural metal’ floor-beams Beitg
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3
solidly connected to the web by fillets, provide
lateral support against arch action, that may be
imposed by the transverse slabs and bands and
they also provide resistance against torsion in
the transverse direction. The bending moments.
that occur in the said transverse slabs and bands,
whether caused by vertical loads on the floor

slabs or by lateral transverse wind, or other pres-

sures, on the structure, are reduced by this

tor=
sional resistance, L

the cantilever-ended floor beams. These cross-
bands carry floor slabs which are called sus-

pended slabs, and span longitudinally between .

the -cross-bands. The load from the suspended
slab and from the transverse bands are thus ap-

plied on the cantilever ends of the cantilevers -

ended floor beams. Great economy in the use of

structural metal is obtained by my invention, be--

cause the end moment due to loads.on the canti- -
lever portion of the cantilever-ended floor beam
reduces the moment due to loads on the central -

portion of the floor beam. Shallower and lighter

beams can be used on account of these reduced

moments, as compared. with beams which are

simply supported at each end in the ordinary type

of structural metal skeletons. SR
By properly proportioning the lengths of ‘the
cantilevers, and the lengths of the suspended

slabs, bending moment to a greater or less degree.

can be induced in the cantilevers, reducing, or
increasing, the bending moments in the central
bortions of the cantilever-ended floot beams, until

the most favorable balance of moments is reached
in the design, which is generally when the mo-.

ment on the cantilever portion of the floor-beam
becomes the same as the moment on the céntral
portion. )

This is a great improvement over fioor con-

struction, such as used in so-called flat slab con-

struction, in which single, free-standing, rein- .

forced concrete columns are used, having flared
heads, or brackets, which project from the faces

of the column and support the floor slab. In the .
latter case, an unbalanced floor load placed on

the slab on one side of the column, tends to de-
press the slab on that side and causes bending
in the column without favorable reduetion in
moments in the slab on the other side of the
column., ) i

The H-shaped columns are less resistant in the_ .
direction of the axes of the flanges than in the .

direction of the webs. I, therefore, place the axes
of the flanges parallel to the longitudinal floor

beams whose continuity between columns, and .

their extension into cantilever ends, reduces the
bending in the columns, should any unequal load-
ing on the floor occur in the longitudinal direc-
tion. The greater resistance of the columns is in

the transverse direction, where it is best adapted .

to resist the bending moments that occur, should

any unequal loading occur in the transverse direc- .

tion. The bending moments in the transverse

direction are further resisted by the heavily rein-'}

forced transverse bands.

Furthermore, since the columns continue unin-
terrupted through the connections for the yard
arms into the story above, the bending is divided
at each floor level between the column. section

that extends below the floor and the column sec- .

tion that extends above the floor.

At the top of the building, the snow load is.

light, and may be considered as urniformly dis-

tributed, so that no bending occurs in the top
section of the column, which does not continue
above the roof.
. In.the completed:construction, all-of the struec-
5 turdl -metal membérs aré. generally encased in
reinforced concrete. The encasements of the
7 beams and yard arms are integrally connected
. With the reinforced concrete floor slabs. Each
" " 'pair of steel columns, with their yard arms, con-

- w010 nected :by cantilever-ended floor beams, provides
Transverse, or cross-bands of reinforced con-
crete run in the transverse direction of the build= - :
ing and are supported on the cantilever ends of-

at each floor level a structural metal supported
‘reinforced ¢oncrete platform, or island, which is
i connected :to other similar platforms by rein-
forced concrete slabs spanning transversely. The
15 longitudinal axis of each platform is located by
the center-line of the two ‘columns connected by
the pair of cantilever-énded floor beams. The.
length of thé platformis equal to the length of
the cdntiléver-ended floor beams, and the width
20 Is determined by the dimension out-to-out of the
pair of .concréte encased floor beams supported
by the yard "arms on each of the connected
columns. .. ) o
_; At the ends, of the cantilevers, which form the
25 struetural metal platform, a large and abrupt
change in the depth of construction is provided
between the deep structural metal beam and the
shallow reinforced concrete longitudinal floor slab
that is suspendéd between the transverse bands.
30 The equivalent of a hinge is thus obtained at
each end of the cantilever-ended floor beams.
The transverse bands, which are also shallow,
allow a certain amount of torsional rotation
around. their axes, without causing serious inter-
-85 nal stresses, - ..~ .
In the fransverse direction, assuming that the
center-to-center distance of adjacent conerete
platforms is predetermined, the span of the trans-
. verse slab and the transverse bands between adja-
40 Cent platforms can be altered by altering the
length of the yard arms. If the lengths of the
yard arms are increased, the span of the trans-
verse.slab and bands between-adjacent platforms
Is reduced.. At the same time, lengthening the
.45 yard arms increased the span of the platform slab
between the beams supported from the ends of
the yard arms. on each side of the columns. The
most economical and desirable ratio of spans of
zSlabs and.transverse bands can thus be obtained
50" by altering the-lengths of the yard arms,

In the transverse direction, there is an abrupt
change in depth between the concrete encased
structural metal beams at the edges of the plat-

form and.the transverse slab that spans between

-656 the beams.

There is thus produced, in effect, a series of
rigidly supported, reinforced iconcrete, platforms
or panels connected, both in the longitudinal and °
- transverse diréctions with other similar platforms
80 by reinforced concrete slabs of much less depth
than the beams providing a hinged effect on all
edges of the platiorm by abrupt changes in depths
and deflection coefficients. s
:: There is thus provided a- safeguard against
85 unknown stresses that would be set up if the

beams were made continuous, and if changes in -
alignment were -caused by unequal ‘settlements
in column footings, or caused by unequal com-
pression in-the supporting columns, due to un-
70 equal loadings--on the -foors of a multi-story
building, - - .- - - . :

The yard arms can be connected o the column

- in_the fabricating shop where more accurate
- assembly is possible than in the.field:- -Each col- -
75 umn may be of two or three story lengths with
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yard-arms.attached at intervals that correspond:-

ta the aceurate story heights.. “This shep fabrica~

tien also reduces the amount .of work necessary.:
in the field. Each column is fabricated as a con-~ -

tinuous wnit withaut :the necessity for interrup-
tion feor :the insertion: of short sections to carry
brackets to:the column.

The columns :of each. connecting pair are ac-
curately spaced on column centers and held:

there: by the cantilever-ended beams. which are
connected to the:ends of the yard arms at -each
floor level. The heams form rigid bents with the

columns.which are thus. kept -plumb and true;

during :erection.

It is necessary during the construction -of av

multi-story building to raise the hoisting appa-
ratus, such -as derricks, etc., to the upper floor
Jevels as the erection proceeds.
or platforms  formed . by: the. ‘cantilever-ended
floor beams, connecting the yard:arms and .col-
umns‘at each floor level, form platform frames

on-which timbers and planks .can be erected to.

form working spaces .on which the hoigting. ap-

The rigid bents:

15

20

paratus can be placed and. around which the -

raising gangs-can wark.

In my invention.I:provide against. Wmd mo-

ments..during construction in: the longitudinal
directions - by connecting pairs .of . celumns
through: their yard arms by the cantilever-ended
beams; each pair of the cantilever-ended beams
in lomt action: with the connected: columns form-
ing 2 bent that will resist the wind. Heavy an-

chors between the ‘bases of the columns and the :

footing - resist . lateral forces in the transverse
direction. .

‘These bents formed by eolumns connected by.

the cantilever-ended fioor beams through the

yard arms not only resist wind during construe- :

tion;- but also .after completion. In the trans-
verse direction, after the structure is.completed,
additional wind resisting bents are formed by the
reinforced cross-bands between: the cantilever
ends of the cantilever-ended -fioor beams. Fur-

thermore; when transverse forces act against the:

completed-strueture, the cantilever-ended floor

25.

-30

35

40

45

beams being rigidly spaced and held away from .

the .colymns-by the yard arms tend to be:de=.

fiected downward for their full length: on:the-.

leeward side and upward: on the windward :side -

producing uniform bending stresses in the trans-
verse bands -and slabs for the full lengths-of the
cantilever-ended floor heams.

This provides:

50

more resistance tolateral forces: than the limited. -
areas of flgor slabs around the column heads in: -

typical reinforced concrete flat:slab construction.

In my invention, while -both yard arms and
beams extend below the bottom of the Roor slah,
spages or gaps are provided both in the Jlongitit-
dinal and the transverse direction, where: there
isna-. prmectlon below:the floor slab. Ducts at-

tached to the underside of the slab. can pass

through these spaces or gaps without ‘projecting
below, the bottom of the longitudinal floor beams

or.the transverse yard arms, so that the-clear:

head room from the underside of the duct ‘will
approximate the-clear heights from the under-
side- of the beams to the floor below.

In the longitudinal direction spaces or gaps.are-
- pravided under the slab between theends of the.

cantilevers. of eonsecutive ‘platforms,. in. which
transverse ducts can-be placed- under the slab Jout
above the level of the bottoms of the floor beams. -

In the transverse direction spaces are pravided:
under the -slab- between fhe sides :of -the: floor:
beams of adiacent bents, in-which Iongltudma.l

55 -

60

65

75-to pravide the holes throughthe deepflared heads

“tural metal or conerete.the heams and gird

ducts can: he ereated under the slab-and -above

"the level of the bottoms of the -floor- heams.:

These clear spaces between the:platforms are not
interrupted as they are in ordinary framed build-

-ings with beams and cress girders either of struc- -

tural metal, or of reinforced conerete.-

In modern buildings with: large areas of fleor
space, with desks arranged:in longitudinal and:
transverse rows, it is-necessary to.provide tele-

, ‘phone conneetions at-each desk and to make pro-

vision for -other:services such as electric light
and electric service for -adding machines, comp-
tometers, and -other modern office devices. .To-
avoid. overhead wiring, it is desirable to run con-
duits, or.-under-floor ducts, in longitudinal and
transverse rows, in the floor slab; to line up with
the desks. . It is very necessary that the rein-
forcement in-the:flcor slab-be so arranged as to
allow the placing of the conduits without inter-
ference with the reinforcement. This is made
difficult in flat slab eonstryction because the main .
reinforcement oceurs radially, or.gt right angles,
or in diagonals, in checkerboard areas over the
floor areas where the reinforcement is cancen—
trated over the column heads..

In my-invention the main reinforcement spans
transversely from structural metal platform to
struetural metal ‘platform-acrass the full width
of the.building;: There is thus formed a broad

&trip.of floor slab as wide-as the cantilever-ended

floor: beams are.long, in which-the main rein-

forcement spans in the transverse direction. The

transverse bands across the cantilever end form -
a kind of selvage at: the edges of the. strip..

From :the transverse bands the main reinforce-
ment of the suspended slab spans in the longi-
tudinal direction.  There is thus formed a broad
stzip.of -floor slab extending: the.full width of the -
building in which: the. remforcement spans in the
longitudinal direction. :

In moahy spacial types.of buildings it is neces-
sary to provide.-longitudinal ~openings or slots
through the floor slabs through which inter-com- .
munication- cables, or. ducts, may be . passed.

Since, in my invention, longitudinally .reinforced

suspended :slabs occur at .regular intervals be-
tween ‘transverse -hands, these -slabs -form ideal
locations for:the longitudinal slots. In these sus~
pended:slabs the slots require-that only one or

+two rods parallel-to the slot be omitted. Neither

omission nor-cutting of the main transverse re~
inforcement is necessary in the full length of the
siot which may extend from-band to band. - Since
the bands extend the full ‘width of the building;
numerous longitudinal slots can ‘be provided in
the building thhout weakening of the construc-
tion.

It i equently becomes necessary to have verti-
cal runs of pipes, ducts, or down-spouts, or other
mechanical features through suceessive flgors in
the interior bays. The least. intérference. is
caused to the occupancies and users of the build-
ing when these required. runs can be placed close-
1y adJacent to the colunins, preferably where they
can be included. in the furring around the col-
umns, or in the partitions abutting the columns,
the most desirabl»eloéation'being generally close
to the center of one of the faces.of the colunns.

In the ordinary framed construetion of struc-
frame into the columns-on the center lines and
thus bloek the-desired locations for the runs.

In the flat-slab construection it is not desirable




2,47%,368.°

or through the brackets which normally decur on

the center lines, -

‘In my invention the-desired spaces for-the ver-..

tical runs dre kept clear-because the channel yard.
arms-are spaced-away:from the center lines of
the columns beyond the edges of the-flanges, thus
providing spaces- which-allow holes through: the
floors opposite:the column: Aanges-without weak-.
ening the structure imany way. «- .o oo
In the other direction, the yard arms space
the longitudinal beams-away from the columns in
the-transverse direction; :allowing -ample ‘spaces
for holes-without weakeningithe structure, - - -
In -structural :metal . framed :structures - with
beams and girders framing hetween the columns, -
it-is often difficult:to bring the:columns to plumb,
true lines; because “of: minor discrépancies. and
tolerations in the shop work and-because of the
lack of adjustment in’the lengths.of the beams
and girders.  Therefore, to-make -field correc-
tions, it is necessary to drift and ream the holes

connecting. the.-members and to use oversize riv- .

ets, filler plates; or other costly means for. making
adjustments. - In my invention the successive col-
umns with their platforms are connected by ad-
Jjustable ‘members:.in both:the longitudinal and
the .transverse.::directions. ..'These: adjustable.
members. are-preferably made in:the form of rods
with long threads on each end.on which nuts op-
erate to draw the platforms.into true and correct
relation to- each other'and to hold them firmly
in ‘position.>.These adjustable members are in-
stalled within“the limits of:the thicknesses of the
slabs and . the transverse bands, .and after the
concrete is poured, -they form additional rein-
forcement.. St weld Buld B
Rivets have numerous advantages over other

connecting devices, but the noise of riveting .in a

the field is objectionable and riveting should be
done as far as possible in the fabricating shop. In
my invention. the number of rivets necessary to
be driven in the field is reduced beeause the yard
arms, which: take the place. of girders used in
beam and.girder.construction, are riveted to the
columns in the shop. :

-Upon ‘or beneath the foor:10 are mounted g
plurality of columns {1, of which columns [’ are
“interior” columns and columns {2 are “exterior”
columns. The columns and the other metallic
parts to be described . are .made_ of . structural
metal; such as structural steel or structural aly-
minum alloy.. . .; . -, - S

As the illustration -is. intended to be a general
one, floor 18 represents but one flcor of-a number
of floors which might be served by the same col~
umns. extending above-it as. at--113, Figure 1; to
the height of the building. It is assumed that
both floors, 10 and (0, illustrated are intermedi-
ate floors. B .

Longitudinally extending facing spaced pairs of
beams {2, and {3 are illustrated along with their
supporting yard arms 4 and 15. Between the
facing ends of each pair is & space or gap 16. In
this particular illusiration, the columns com-
prise structural metal shapes {7 such as H-beams,
protected by concrete fire resisting encasements
18, which may be reinforced concrete, if desired.

For the purpose of showing one way in which
the yard arms may be supported from the struc-
tural metal columns and one way in which the
beams are supported from the yard arms, without
suggesting that either is the only way, Figures 2
and 3 have been inserted to illustrate an accept- -
able structure of the type. The columns {71 are il-
lustrated as H columns or I columns, which are

8
united: to- the :webs, ‘back t6 back, of fransveise :
channels (8 by.angles 20.- Correspondingly the
chianriel webs 19 are united.to the webs 21 of H- -
beams or I-beams 22 by angles 23. R
The.yard arms are intended to represent an ac-
céptable and generally: preferred form of connec-
tion between columns gnd .cantilever beams. and
have been. selected for that reason as:a generic
10°: “The fire resistant encasement .18 has been bro-.
ken away in Figure 2 to show the metal column {1.
and- the bracketing-26. by ‘which the yard arm
channels: {9.are connected to the metal column.
No point has been made of the character of con-
15. ‘hection, whether it be by bolts.or by rivets or by
welding. . However, rivets. 24 are shown as a de-
sirable form. .The: joint is also fully encased in .
fire resistant concrete at 8. . - &
-The yard arm itself.is encased .also in fii
20. Sistant concrete at (8. - - ol
“The bracketing of the .yard arm channels to-
the cantilever-ended:beams—here shown as of
I-beam form: appears. also in Figures 2 and 3;.
where the. brackets 23 are riveted respectively to

5=

e.re-. .

-¢5:..the channels and to the I-beam, riveting agsin.

being considered-as a desirable form. .. Lo
‘The structure shown in:Figures 2 and 3 has
been used by me before. - However, in the present
invention numerous improvements - have been
30;-made, : SRR S e
The cantilever ends . of the cantilever-ended:"
beams form shelves and abutments for the transc
verse ‘bands..:The ‘transverse 'bands form sup-
ports for suspended slabs which: have main rein-
s forcement only in the longitudinal direction, thus
affording" faecilities: ‘for ‘providing longitudinal
slots in‘the floor ‘construction.. At the ends of .
the cantilevers there are formed large and abriipt
changes in the depth of ‘construction which “with
mg.the‘ transverse bands form  the equivalent of a -
hingein’ the longitudinal direction of the con-
struction. There is thus provided a safeguard
against unknown and perhaps dangerous stresses
that would be set up if changes in alienment
45:.and-level-are caused by ‘unequal settlements in
column footings or caused by unequal compres-
sion in ‘the supporting columns. There 'is also
provided at the ends of the cantilevers means of
adjustment to bring the columns into true plumb
50 :lines during constructio : i
It has not been considered necessary to show
any fastening for the floor slap which may be an’
integral part of the entire unit as'in Piglures 1 -
and 2; or may simply rest upon the cantilever
55 :beams or yard arms, and thus form a suspension
between the adjacent facing ends of the ecanti-
leverbeams.. - . = - ) )
It has not been con

sidered nhecessary to show
support for the ducts which: may be suspended
60 from the slab or may be separately supported in
any manner which does not interfere with free
ceiling space for the floor below. = = .- S

The lateral ducts 27 are connected in any suit-

able manher with longitudinal ducts 28 ‘extend-
657 ing parallel with the cantilever beams and be-
tween the adjoining beams of adjacent pairs.

The duct system as so far described is supplied
by vertical ducts 29 so as to provide inlet or out-
let, as the case may be, bttween the horizontaj

707 and longitudinal ducts, whichever may be con-
nected, and a fan system by which inlet or out-_
let may be brovided for the ducts as intended. -
The duct system shown is designed to be equally
suitable for inlet or-outlet as the case may be, no-

76" difference being made between them except gs to -
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size ‘or. the special ex1gencies of  the. design
planned. Some of ‘the space: provided. can be
used for electrical conduits; water:pipes,:ete.:

One . use . intended: ‘for: the present: construc-
tion—among- a large number of uses:to which: it
is suited—comprises:supply of cold air.in-eonsidz
able quantity, not for:ventilation -alone:hut: for
ventilation plus cooling of electrmal commum-
catien equipment.”

In whatever use, the ducts may have the usual
.apertures or hozzles at the:sides, tops or bottoms,
for distribution -of inlet air.within the room; and
this distribution may he-made at. any he1ght in
any-of the ducts as desired: -Tt-has notheén cons-
sidered necessary.to illustrate :this: sep&rately -as
this feature is.well known.in-the:art: 2

-The cantilever-ended. beams: of: each. of: the
‘platforms terminate:abruptly at 28, 26 and 25’
and 26’ in Figures4 to 8, inclusive. ;

In Figures 4 and 5. T 1llustrate remforcmg rods
-30 parallel to the lengths:of the cantiléver-beams
and reinforcing ‘rods -3i :transverse : thereto.
These figures differ only in.respect: to. ‘whether
the.longitudinal: or transverse teinforcing:is. up-
permost.. In Figure: 4 the longitudinal reds: lie
above the transverse rods,:and 'in Figure’5:the
transverse- rods- are:on-top. of the lengitudinal
rods. Long slots canibe provided parallel:to:the
reinforcing rods in whichever direction they le.
 Reinforcements may be entirely -diagonal: as
shown by the rods 32 in Figure 6. The:diagonal
reinforcing: may also he -employed with:the: longi-
tudinal and transverse reinforeing as -shown:in
Figure 7; but the arrangements in thures 4 a,nd
.5 are preferred:.

. PFigures 8, 9-and 10 111ustrate - constructmn in
‘which threaded members are employed to adjust
the positions of- the columns. and beams.  Suit-
able anchorages 33 are provided extending in one
direction and suitable anchorages 34 are. extend-
ing in the direction transverse thereto at:the ‘end
of each canilever beam. The anchorages’ ‘here
take the form of & chanrel which-have openings
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35 for threaded  members 80 and‘3|" which'are

adjusted by nuts-36; as best'seen in Figure' 9::

The adjustable: constructmn as’ shown in Fig-
ures 8 to 10 is'preferred. - -

In all of the discussion of reinforcement pre-
ceding it is the intention that the engineéer’ shall
be free to: use any remforcement Whlch 1s re-
quired.

- It will be ewdent that whatever form of ‘rein-
forcement be used,  adequate fire protection for
the reinforcement will be provided. ‘

Were referenee is made in the:claims to beams
generally, witheut further: explanation; it is'the
intention that the -physieal bear used shéll-be
mtended with or without encasement as may be
requlred

It -will be evident that though the dlSCU.SSIOIl
in this case has included primarily encased strie-
tural metal beams, the same features which make
it desirable for structural metal encased beams,
make the invention :desirable also for remforced
concrete beams of whatever character-since the
.same objections arise to ducts below the: lower
level of reinforced concrete beams as ariSe:from
ducts below- the encased structural metal beams.

Tt will: be evident that: ducts for: air- passage,

for example, running in. opposite. directions: do «

not need to pass:each: other but-can ‘he:con-
nected within the limits:of :the bottom: of the
_beams. and the bottom of the slab but: that with
_conduits of different charaecter such as:water: -and
-gas or. water and electric:cable, the conduits must .
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be flattened or -otherwise adjusted one to another
s0.as to permit them to pass.

Tt will ‘be _evident that even where full ad-
vantage, of my invention is. net possible by rea-
son :of -the fact:that a.portion of the depth of a
duct must project below-the beams, even par-
tial projection of: the: duct. height. into the gap
hetween :the.beams is correspondingly of - value.

+Tn view .of my invention and . disclosure, ‘vari-
ations and modifications to meet-individual whim

.or:particular.need will . doubtless.become: evident

t0-others:skilled -in the art, to obtain all or part
of the bhenefits of -my: invention without copy-
ingthe strueture:shown, and:I, therefore, claim
g1l such: insofar -as -they :fall within the reason-
able spirit and:seope of my claims. ’

Having thus: deserlbed my. invention what. T
claim:as:new-and desire.to secure by Letters Pat-
ent-is?

- 1 In building .construction, a series-of- paralel
independent:isolated: building frames, each build-
ing- franie. comprising. a pair of - columns, . yard
arms extending transversely. of: each column in
both transverse . directions.and ending’ abruptly,
and: twe longitudinal floor beams spaced away
from:the columns and: rigidly held on either side

of ‘the: celumns at-the ends of ‘the yard arms,

each floor: beam consisting of-a” center xjortlon
between the yard arms ‘and free-ended canti-
jever portions.extending beyond the yard arms.in
each direction,-the floor beams and yard arms
forming in plan.a floor: panel in.the form of:an
elongated H with two. cross bars, the floor beams

terminating before adjacent floor panels are ‘én-

countered in either the. longitudinhal or trans-
wverse horizontal-direction, there bemg wide open
spaces “between the floor panels in both longi-
tudinal and transverse directions which allow
ventilating ducts and’ other equipment to com-
pletely -encircle: each panél without interfererice

-by floor beams,. the floor loads on the cantilever

portions’ of ' the floor ‘beams reducmg the floor
load’moments ' in the- center portlons each: floor
panel- being continuicus over only two columns
and spacing the columns of each pair from- one

-another: during eréction; and the bulldmg frames

formed by the panels rigidly attached to the

-ecolumns’ through the yard arms resisting chstor-
tion from horizontal or longltudmal forces, and

2 floor .slab supported on the floor panels and
above the level thereof spanmng longltudlnally

to the- adjommg cantllever portmn of the ad-

joining- floor beam of” the next floor panel and

spanning- transversely over the’ pa.nel between
the yard arms and over the’ spaces between ad-
jaeent panels.

2. In building construction, a series of ‘par-
allel independent 1solated bu1ld1ng frames, each
building frame comprising ‘& pair -of columns,
yard arms extending: transversely 'of each col-
umn’ in- both transverse directions and ending
abruptly, and two longitudinal floor beams spaced

‘away from the-columns and rigidly held on either

side of the coluinns at the ends of the yard arms,
each. floor beam con51st1ng of a center portion he-
tween the yard arms and free-ended’ caritilever

portions:-extending: beyond the yard arms in each
direction; the floor beams and yard arms form-
ing-in plén-a floor: panel in the form of an elon-

.gated H with two- cress bars, the floor beams

terminating before adjacent floor panels are en-

‘countered- in . either. the longitudinal or trans-
.verse horizental’ direction, there being wide open

-y5:5paces: hetween:the floor panels<in both’ longi-
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tudinal and transverse directions which. allow
ventilating ducts and other equipment to com-
pletely encircle each panel Withoutinterferencg
by floor beams, the floor.loads on:the cantilever
portions of ‘the floor beams reducing: the . floor
load moments in the center portions, esch floor
panel being continuous over only two columns
and spacing the columns of each pair.from one
another during erection, and the building frames
formed hy the panels rigidiy attached to the col-
umns through the yard arms resisting’disto_rtion
from horizontal or longitudinal forces, and:g floor
slab” spanning longitudinally and ' transversely
over each floor panel and ‘two adjoining ‘floor
panels above the level thereof, the junctions be-
tween the floor slab and.the panels being char-
‘acterized by abrupt changes of depth and stiff-
ness factors resulting in elastic connections he-
tween the floor slab and each panel, providing
elasticity of- action between the adjacent build-
ing frames avoiding the indeterminsate action of
continuous panel and girder construction over
more than two supports. : S :

3. In-building construction; a series- of par-
allel independent isolated buildirg frames, each
building  frame comprising 3 ‘pair. of columns,
yard arms extending transversely-of each “col~
umn-in both: transverse:- directions ‘and ending
abruptly, and two longitudinal floor beams spaced
away from' the columns and rigidly held ‘on
either side of the columns at the ends of the yard
arms, each floor beam consisting of a center por-
tion between the yard arms and free-ended can-
tilever portions extending beyond the yard arms
in each -direction, the floor beams and yard arms
forming in plan a floor panel in the form of an
elongated H with two cross bars, the floor beams
terminating before adjacent: floor panels are en-
countered in either the longitudinal or trans-
verse horizontal direction, there being wide open

spaces between the floor panels in:both longitu- -

dinal and transverse directions which allow ven-

12
the floor parnels in both longitudinal and trans-
verse directions which allow ventilating dicts and
other equipment to completely encircle each panel
without interference by  floor beams, the floor
loads on the cantilever portions of the floor beams
reducing the floor load moments in the center
portions, each floor panel being continuous over
only two columns and spacing the columns of

. each pair from one another. during erection,

10
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and the building frames formed by the panels
rigidly.attached to the columns through the yard
arms: resisting distortion from horizontal or lon-
gitudinal forces, a two-way fat reinforeed con-
crete: floor slab.above the level of the floor panels
spanning between longitudinal ‘floor beams and
extending by ‘cantilever action over transverse
spaces hetween: the floor panels, the torsion re-
sistance of the center portion of the longitudinal
fioor beam reducing the transverse bending mo-
ment on the floor slab, a two-way flat reinforced
concrete floor slab spanning from the free can-

“tilever ‘ends-of -one floor panel to the free canti-

- lever-ends of the next:floor ‘panel in a longitu-

28

- dinal'direction; the torsion resistance of the can-

tilever :portions-of-the floor beams resisting the

. transverse bendingmoments in the siab-while

30
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: ”s

tilating ducts and other equipment to completely -

encircle each panel without interference by floor
beams, the floor loads on the cantilever portions

of the floor beams reducing the floor load mo- .

ments in the center portions, each floor panel

being continuous over only two columns and spac- -

ing the columns of each pair from one another

during erection, and the building frames formed
by. the panels rigidly attached to the- columns
through the yard arms resisting distortion from
horizontal or longitudinal forces, a floor slab
supported on each elongated H-shaped floor banel

above the. level thereof and spanning: between. :|

adjacent floor panels, and ventilating ducts be~:,
low the floor slab and around the floor panels "

both longitudinally and transversely.

. 4. In building construction, a series of bziréllel—

independent isolated building frames, each build- -

ing frame comprising a pair of columns, yard
arms extending transversely of each column in

both fransverse directions and ending abruptly, .

and’ two longitudinal floor bheams spaced away
from the columns and rigidly held on either side
of the columns at the ends of the yard arms, each
Hoor beam consisting of a center portion between
ithe yard arms and free~ended cantilever portions

extending bevond the yard arms in each direc~ -

tion, the floor beams and yard arms forming.in:

70

plan a fioor panel in the form of an eclongated -

H with two cross bars, the fioor beams terminat-
ing before adjacent floor panels are encountered
in either the longitudinal or transverse horizontal
direction, -there being wide open spaces between

15

the berding resistance in the longitudinal direc-
tion- of -the -cantilever portion increases the re-
sistance to the longitudinal bending moments in
the flat slab over the longitudinal space between
the beams; A o

-8:-In -building construction, a series of paraliel
independent isolated building frames; each build-
ing. frame comprising a pair of ‘colimns; yard
arms extending transversely of each column in
both ‘transverse directions and ending ahruptly,
-and: two longitudinal‘ floor ‘beams spaced away
from the columns.ang rigidly held on either side
of -fhe .columns at the ends of the yard arms,
each floor beam: consisting of g center portion
between: the yard: arms and “free-ended canti-
lever - portions ~extending beyond the yard ‘arms
in-each direction; the floor beams and yard arms
forming in‘plan a fioor panel in the form of an
elongated H-with two cross bars, the floor beams
terminating before adjacent ‘floor panels are-en-
countered in either the longitudinaj or transverse
horizontal - direction, there: being wide open
Spaces -between the floor panels in both longitu-
dinal and transverse directions which allow ven-
tilating ducts and other equipment to completely
encircle each panel without interference by floor
‘beams; the floor loads on the cantilever portions
of the floor beams reducing the flgor load mo-
ments in the' center portions, each floor panel
being -continuous . over only two columns and
spacing the columns of each pair from one an-
other during erection, and the building frames
formed by the panels rigidly attached to the col-
umns-through the yard arms resisting distortion
from_; horizontal or longitudinal forces, concrete
encasement of: the floor panels, first reinforced
eoncrete floor slabs extending over the spaces
between the longitudinal floor beams of the floor
Danels above -the level thereof and having inte-
gral connection of the concrete with the con-
crete encasement of the fioor panels, second re-
inforced ‘concrete - floor slabs at the same ‘level
as and-integral with- the first, extending trans-
versely :over. the spaces: between ‘the sides of the
elongated -H-shaped foor panels-and making in
effect elastic: connections with the floor panels,
‘having: the main reinforcement extending trans-
versely; and third reinforced concrete floor slabs
-at:the same level ds:.and integral with the first
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and second floor slabs, extending longitudinally
over the spaces between the longitudinal ends of
the floor panels, making in effect elastic joints
with the floor panels and having the main rein-
forcement extending longitudinally.

6. In building construction, a series of parallel
independent isolated building frames, each build-
ing frame comprising a pair of columns, yard
arms extending transversely of each column in
both transverse directions and ending abruptly,
and two longitudinal floor beams spaced away
from the columns and rigidly held on either side
of the columns at the ends of the yard arms, each
floor beam consisting of a center portion between
the yard arms and free-ended cantilever por-
tions extending beyond the yard arms in each
direction, the floor beams and yard arms forming
in plan a floor panel in the form of an elongated
H with two cross hars, the floor beams terminat-
ing before adjacent floor panels are encountered
in either the longitudinal or transverse horizon-
tal direction, there being wide open spaces be-
tween the floor panels in both longitudinal and
transverse directions which allow ventilating
ducts and other equipment to completely en-
circle each panel without interference by floor
beams, the floor loads on the cantilever portions
of the floor beams reducing the floor load mo-
ments in the center portions, each floor panel be-
ing continuous over only twe columns and spac-
ing the columns of each pair from one another
during erection, and the building frames formed
by the panels rigidly attached to the columns
through the yard arms resisting distortion from

horizontal or longitudinal forces. concrete en-

casement of the floor panels, adjustment bars
connecting the floor panels with adjoining floor
panels longitudinally and transversely above the
level of the floor panels, and a reinforced con-
crete floor slab including the adjustment bars
within the slab extending over the floor panels
and having the concrete integral with the con-
crete encasement around the floor panels, span-
ning over the spaces both longitudinally and
transversely between the floor panels and sup-
ported on the floor panels.

7. In building construction, a series of parallel
independent isolated building frames, each build-
ing frame comprising a pair of columns, yard

arms extending transversely of each column in !

both transverse directions and ending abruptly,
and two longitudinal floor beams spaced away
from the columns and rigidly held on either side
of the columns at the ends of the yard arms, each

floor beam consisting of a center portion between :

the yard arms and free-ended cantilever portions
extending beyond the yard arms in each direction,
the floor heams and yard arms forming in plan
a floor panel in the form of an elongated H
with two cross bars, the floor beams terminating
pefore adjacent floor panels are encountered in
either the longitudinal or transverse horizontal
direction, there being wide open spaces between
the floor panels in both longitudinal and trans-
verse directions which allow ventilating ducts
and other equipment to completely encircle each
panel without interference by floor beams, the
floor loads on the cantilever portions of the floor
beams reducing the floor load moments in the
center portions, each floor panel being continuous
over only two columns and spacing the columns
of each pair from one another during erection,
and the building frames formed by the panels
rigidly attached to the columns through the yard
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arms resisting distortion from horizontal or
longitudinal forces, each column being contin-
uous through at least two stories, and bending
stresses transmitted to the columns at each floor
panel through the yard arms being resisted by the
strength of the column above a given floor
panel and the strength of the column below the
given floor panel.

8. In building construction, a reinforced con-
crete floor slab, 2 plurality of horizontal panels
below and supporting the floor slab and each in-
cluding transverse yard arms and longitudinal
beams rigidly united to the yard arms near the
ends of the yard arms and extending as canti-
levers beyond the transverse supporting yard
arms, and columns connected to and supporting
the yard arms and each pair of columns with
yard arms and beams forming a rigid frame capa~
ble of resisting horizontal forces, the floor loads
on the cantilever portions of the beams reduc-
ing the bending moments in the portions of the

beams spanning between the yard arms, the can-

tilever portions forming shelves and abutments
for carrying the reinforced concrete slab which
extends transversely between the panels, the .
yard arms and beams projecting below the bot-
tom of the slab, but having wide open spaces be-
tween the ends of the cantilever-ended beams of
successive platforms forming a discontinuous
construction so that slight settlement or compres~
sion of one .of the supporting columns will not
cause unknown stresses in the construction and
the spaces between the cantilever ends of the
beams below the bottom of the slab providing
transverse channels in which ducts can be in-
stalled without projecting below the bottoms of
the beams, the spaces between the sides of the
cantilever-ended beams of successive panels
providing longitudinal channels in which ducts
can also be installed without projecting below
the bottoms of the beams.

9. Tn building construction, a plurality of sets
of parallel spaced columns, yard arms rigidly at-
tached to and extending transversely from said
columns, generally parallel spaced floor beams
between the ends of the yard arms with exten-
sions, cantilever fashion, beyond the ends of the
yard arms stopping abruptly short of the ends of
adjacent floor beams, there being wide open gaps
in the longitudinal direction connecting with wide
open transverse spaces between the parallel can-
tilever-ended floor beams thus allowing ventilat-
ing ducts and other equipment to extend longi-
tudinally and to connect with ducts or equipment
extending transversely without interference by
floor beams or girders and a reinforced concrete
floor slab extending above the yard arms and
floor beams, tied in therewith and extending over
the transverse and longitudinal spaces between
the floor beams and supported by the floor beams.
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