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The present invention relates to a system of 
floor framing accurately spaced metal platforms 
of novel design for the support of erection loads 
during the construction of reinforced concrete 
floor slabs resting on the platforms, the Spaces 5. 
under the floor slab between the platforms facili 
tating the installation of ducts longitudinary and 
transversely in a building. 
My invention differs from, and offers improves 

ments over any type heretofore used. By tising 10. 
structural metal columns of 2 or 3 story lengths 
with projecting structural metal yard-armsateach 
floor level attached to them in the fabricating 
shops it, speeds erection and obtains maximum 
usable floor space. . 5. 
By using cantilever-ended floor beams, it re 

duces the maximum moments in the floor beams". 
and in the columns without incurring the dangers. 
inherent in continuous beams and allows alf 
stresses to be computed by simple formulas. It 20. 
provides a series of structural metal platforms or 
panels formed by pairs of cantilever-ended floor 
beams spanning between and supported by yard 
arms and connecting two or more columns at each. 
floor level which, during erection will support 25 
men and erection equipment and after erection 
wilt form the supports of the permanent floor. 
slabs. . . . . . . 

My invention provides spaces in which longi. 
tudinah and transverse slots can readily be pro-go. 
vided without cutting main reinforcement or set 
ting up unknown stresses in the slabs. ... 
My invention further provides a system of floor. 

framing facilitating the installation of duets on-- 
gitudinally and transversely under the floorslab 85. 
without passing under a grid-iron of beams and 
girders and without incurring the disadvantages 
of the flat, slab system. 

Further purposes of my invention will appear 
in the development of the specification and 40 
claims. 

Figure 1 is a perspective view showing a par 
tial building frame of encased metar columns 
supporting pairs of longitudinally extending can 
tilever beams with spaces in line with and be-, 45. 
tween them. 

Figure 2.is. an enlarged fragmentary sectional, 
plan view parallel to the floor, showing: part of... . 
the-structure of Figure.1. 50 

Figure 3, is: a fragmentary section of Figue 2. 
taken upon line:3-3. 

Figures 4 to 7, inclusive, age fragmentary stop. 
plan. WieWS. showing. a few differedit: reinforc-, 
ments of a concrete floors"slab, in its locatioraes. 
tWeen the ends of the caatieyerbeams, 

Figure 8 is a fragmentary top plan view.siowa. 
ing adjusting naenbers, 

Figure 9 is an enlargement of one of thead 
justments of Figure8. 

55 

9 Chairs. (C1, 72-5) 2. 
Figure 10 is a section of Figure 9 on the line 
O-O. - 
In the drawings 

parts. . 
For the purpose of de?cription, I call the di- i. 

similar numerals indicate like 

rection along the axes of the cantilever-ended 
floor beams, the longitudinal direction of the 
building, and the direction at right angles, the 
transverse direction. In my invention, I use structural metal coi 
tumns, each of which is composed of a single self 
contained unit such as a rolled structural metal 
section of H shape adapted both to carry vertical 
loads and to resist lateral forces. Each H-shaped column is composed of a single" 
unit having fianges on each side extending from 
a central web a sufficient distance to receive. 
rivets, bolts, or other connecting devices for the 
atachment of the horizontal projecting members 
which T call yard arms, and which do away with 
the necessity for transverse steel girders extend 
ing from column to column. Each yard arm is a 
channel shaped member composed of a vertical 
web with flanges, projecting from the top and 
botton edges, and is attached to the column in 
the fabricating shop by angle shaped structural 
metal members. This offers a great advantage 
over ordinary beam and girder construction in 
which it is impractical to attach the girders to 
the columns in the fabricating shop. After the 
columns with their yard arms are erected foor 
beams are attached in the field to the ends of 
the yard arms of pairs of structural metal col 
umnS and extend beyond the yard arms to become 
cantilever ended floor beams to form structural 
metal platforms at each floor level. Reinforced 
concrete slabs span between the floor beams. 
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 spaces. 
from beam to beam. - 
The cantilever-ended structural metal floor 

beams are preferably constructed of rolled stric 
tural metal sections, which are readily obtain. 
able with vertical webs, having flanges extending 
laterally at their top and at their bottom edges. 
Thus they obviate the necessity of using bent, or 
perforated, trough shapes, and provide broad, flat; 
surfaces at their tops to form bearings for the 
tranSVerse slabs and the transverse bands of re. 
inforced' concrete. The bottom fianges form 
shelves from which reinforced concrete haunches 
can be formed to provide further support for the 
transverse slabs and bands. The top and bottom 

60 flanges of the structural metal floor beams being 
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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. , 

Transverse, or cross-bands of reinforced 

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 cantilever 
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. 
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 
portions of the cantilever-ended floor 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 central 
pOrtion. 
This is a great improvement over floor 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 reduction in 
moments in the slab on the other side Of the 
Column. 
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 fanges 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 uniformly dis 

... 0 
con crete run in the transverse direction of the build 

ing and are supported on the cantilever ends of: 

4 
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 struc 

is tural metal timembers are generally encased in 
reinforced concrete. The encasements of the 
beams and yard arms are integrally connected 
with the reinforced concrete floor slabs. Each 
pair of steel columns, with their yard arms, con 

enected by cantilever-ended floor beams, provides 
at each floor level a structural metal supported 
reinforced-concrete platform, or island, which is 
connected to other similar platforms by rein 
forced concrete slabs spanning transversely. The 
longitudinal axis of each platform is located by 
the center-line of the two columns connected by 
the pair of cantilever-ended floor beams. The 
length of the platform is equal to the length of 
the cantilever-ended floor beams, and the width 
is determined by the dimension out-to-out of the 
pair of concrete encased floor beams supported 
by the yard arms on each of the connected 
columns. . . . . . . . 
At the ends of the cantilevers, which form the structural 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 suspended between the transverse bands. 
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 
inal stresses, 

In the transverse direction, assuming that the 
center-to-center distance of adjacent concrete 
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 
slabs 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 55 the beams. 
There is thus produced, in effect, a series of 

rigidly supported, reinforced concrete, platforms 
or panels connected, both in the longitudinal and 
transverse directions with other similar platforms 

60 by reinforced concrete slabs of much less depth 
than the beams providing a hinged effect on all 
edges of the platform by abrupt changes in depths 
and deflection coefficients. 
: There is thus provided a safeguard against 
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 
equal loadings on the fiOors of a multi-story 
building. . . . . . . . 
The yard arms can be connected to the column 

in the fabricating shop where more accurate 
assembly is possible than in the field. Each col 
umn may be of two or three story lengths with 

5 

20 

25 

30 

35 

65 

70 

75 



2,472,258: 
5. 

yard arms attached at intervals that correspond.: 
to the accurate story heights, his shop fabrica 
tion also reduces the amount of work necessary: 
in the field. Each column is fabricated as a Con 
tinuous unit without the necessity for interrup 
tien for 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 beams form rigid bents with the 
columns, which are thus. kept plumb and true. 
during erection. 

It is necessary during the construction of a . 
multi-story building to raise the hoisting appa 
ratus, such as derricks, etc., to the upper floor 
levels as the erection proceeds. The rigid bents: 
or platforms formed by the cantilever-ended 
floor beams, connecting the yard arms and Cohr. 
unans at each floor level, form platfornia frames 
on which timbers and planks can be erected to 
form Working spaces on which the hoisting ap 

10. 

15 

20 

paratus can be placed and around. Which the 
raising gangs can work. . 

In my invention...I provide against. Wind mo 
ments...during construction in...the longitudinal 
directions, by connecting pairs of columns 
through their yard arms by the cantilever-ended 
beams; each pair of the cantilever-ended beams 
in joint action: With the connected columns form 
ing a 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 columns connected by, 

the cantilever-ended floor beams through the 
yard arms not only resist Wind during construce : 
tion, but also after completion. In the trans 
verse direction, after the structure is completed, 
additional wind resisting bents are formed by the 
reinforeed cross-bands between the cantilever 
ends of the cantilever-ended floor beams. Fur 
thermore, when transverse forces act against the 
completed structure, the cantilever-ended floor 45. 
beams being rigidly spaced and held away from. 
the columns by the yard arms tend to be de-, 
flected downward for their full length on the . 
leeward side and upward on the windward side, 
producing uniform bending stresses in the trans- 50 
verse bands and slabs for the full lengths of the 
cantilever-ended floor beams. This provides. 
more resistance to lateral forces than the limited 
areas of file.or slabs around the column heads in . 
typical reinforced concrete flat-slab construction. 55. 

In my invention, while both yard arms and 
beams extend below the bottom of the floor slab, 
spaces or gaps are provided both in the longitu 
dihal and the transverse direction, where there 
is no projection 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, 
provided under the Slab between the ends of the . 
cantilevers of consecutive platforms, in which 70. 
transverse ducts can be placed under the slab but 
above the level of the bottoms of the floor beams. 

In the transverse direction spaces are provided. 
under the slab between the sides of the floor: 

.30 

25. 

35 

40 

60. 

65 

6. 
ducts can be erected under the slab and above 
the level of the bottoms of the floor, beams. 
These clear spaces between the platforms are not 
interrupted as they are in ordinary framed build 
rings with beams and cross girders either of struc- . 
tural metal, or of reinforced concrete. . 

In modern buildings with large areas of floor. 
Space, With desks arranged; in longitudinal and 
transverse rows, it is necessary to provide tele 
phone connections 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 floor 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 construction because the main 
reinforcement occurs radially, or at right angles, 
or in diagonals, in checkerboard areas over the 
floor areas where the reinforcement is concen 
tirated over the column heads. 

In my inveration the main reinforcement spans 
transversely from structural metal platform to 
structural metal platform across the full width 
of the building. There is thus formed a broad 
Strip 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. 
Fion the transverse bands the main reinforce 

ment of the suspended slab spans in the longi 
tudinal direction. There is thus formed a broad 
Strip of floor slab extending the full width of the . 
building in which the reinforcement spans in the 
longitudinal direction. 

In many 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 bands, 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 
slot 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 without weakening of the construc 
tion. 

It frequently becomes necessary to have verti 
cal runs of pipes, ducts, or down-spouts, or other 
mechanical features through successive floors in 
the interior bays. The least interference is 
caused to the occupancies and users of the build 
ing when these required runs can be placed close 
ly adjacent to the columns, preferably where they 
can be included in the furring around the col 
umns, or in the partitions abutting the columns, 
the most desirable location being generally close 
to the center of one of the faces of the columns. 

In the ordinary framed construction of stric 
tural metal or concrete the beams and girders 
frame into the columns on the center lines and 
thus block the desired locations for the runs. 
In the flat-slab construction it is not desirable 

beams of adjacent bents, in which longitudinal .75 to provide the holes through the deep flared heads 
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or through the brackets which normally occur on 
the centerlines. . . . 
In my invention the desired spaces for the ver-. 

tical runs are kept clear because the channel yard 
arms are spaced away from the center lines of 5 
the columns beyond the edges of the flanges, thus 
providing spaces which allow holes through the 
fioors opposite the column flanges without weak 
ening the structure in any way. . . . . . . . . . . . . . . . 
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 weakening the structure. . . . . 
In structural metal framed structures with 

beams and girders framing between the columns, 
it is often difficult to bring...the-columns to plumb, 
true lines, because of minor discrepancies, 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 
justable members in: both...the longitudinal and 
the transverse, 3-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. . . . . . . . . . . . - 

Rivets have numerous advantages over other 
connecting devices, but the noise of riveting in 
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 because 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 floors. O are mounted a 
plurality of columns , of which columns f are 
“interior' columns and columns if are "exterior' 
columns. The columns and the other metallic 
parts to be described are made of structural 
metal, such as structural steel or structural alu 
minum alloy. . . . . . . V 
As the illustration is intended to be a general 

one, floor. 0 represents but one floor of a number. 
of floors which might be served by the same coln 
umns. extending above it as at 13, Figure 1, to 
the height of the building. It is assumed that 
both floors, 0 and O', illustrated are intermedi 
ate floors. - . . . . . " 

Longitudinally extending facing Spaced pairs of 
beams 2, and 3 are illustrated along with their 
supporting yard arms 4 and 5. Between the 
facing ends of each pair is a space or gap f 6. In 
this particular illustration, the columns com 
prise structural metal shapes such as H-beams, 
protected by concrete fire resisting encasements 
8, 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 f are ill 
lustrated as H Columns or I columns, which are 

8. 
united to the webs, back to back, of transverse 
channels 9 by angles 20. Correspondingly, the 
channel webs 9 are united to the webs. 2 of H 
beams or I-beams 22 by angles 23. . ... . 

5. The yard arms are intended to represent an ac 
ceptable and generally preferred form of connec 
tion between columns and cantilever beams, and 
have been selected for that reason as a generic 
form. . . . . . . . . . . . . . . . . . . . . . . 
The fire resistant encasement 8 has been bro-. 

ken away in Figure 2 to show, the metal column 
and the bracketing .20 by which the yard arm 
channels f 9 are connected to the metal column. 
No point has been made of the character of con 

15, nection, 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. 1: . . . . 
The yard arm itself. is encased also in fire re 

20 sistant concrete at 8". . . - 
: 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 

- 25 the channels and to the I-beam, riveting again. 
being considered as a desirable form. . . . . . . . 
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. . . 
The cantilever... ends of the cantilever-ended : 

beams form shelves and abutments for the trans 
verse bands...: The transverse bands form sup 
ports for suspended slabs which have main rein 

35; forcement only in the longitudinal direction, thus 
affording facilities for providing longitudinal 
slots in the floor construction. At the ends of . 
the cantilevers there are formed large and abrupt 
changes in the depth of construction which with 

4 (...the transverse bands form the equivalent of a 
hinge in 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 alignment 

is... 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 
lines during construction. 

It has not been considered necessary to show. 
any fastening for the floor slab which may be an 
integral part of the entire unit as in Figures 1 
and 2, or may simply rest upon the cantilever 
beams or yard arms, and thus form a suspension 
between the adjacent facing ends of the canti 
lever beams. . . . 

It has not been considered necessary to show 
support for the ducts which may be suspended 
from the slab or may be separately supported in 
any manner which does not interfere with free 
ceiling space for the floor below. . . . . . . . . . 
The lateral ducts 27 are connected in any suit 

able manner with longitudinal ducts 28 extend 
*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 maybe, bttween the horizontal 

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

76 difference being made between them except as to 
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size or the special exigencies of the design 
planned. Some of the space provided can be 
used for electrical conduits, water pipes, etc.: 
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 conside 
able quantity, not for ventilation alone but for 
ventilation plus cooling of electrical: communit 
cation equipment. . . . . . . . . . . . . . . 
In whatever use, the ducts may have the usual 

apertures or nozzles at thesides, tops or bottons, 
for distribution of inlet air within the room, and 
this distribution may be made at any height in 
any of the ducts as desired: Itihas not been cons 
sidered necessary to illustrate this separately-as 
this feature is well known in the art. . . . . . . . . 

- The cantilever-ended beans of each of the 
platforms terminates abruptly at 25, 26 and 25 
and 26 in Figures 4 to 8, inclusive. . . . . . . . . . . .: 
In Figures 4 and 5 fillustrate reinforcing rods 

-30 parallel to the lengths of the cantilever beaias 
and reinforcing rods 3. . transverse, thereto. 
These figures differ only in respect to, whether 
the longitudinal or transverse reinforcing is up 
permost. In Figures 4 the longitudinal rods, lie 
above the transverse rods, and in:Figure 5 the 
transverse rods are: on top of the longitudinal 
rods. Long slots can be provided parallel to...the 
reinforcing rods in whichever direction they lie. 

Reinforcements may be entirely diagonal as 
shown by the rods 32 in Figure 6. The diagonal 
reinforcing. may also be employed with the longi 
tudinal and transverse. reinforcing as shown in 
Figure 7, but the arrangements in Figures.4 and 
5 are preferred. . . . . . . . . . . : :". 

Figures 8, 9 and 10 illustrate a construction 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 eanilever beam. The anchorages here 
take the form of a channel which have openings 
35 for threaded members 30 and 3 which are 
adjusted by nuts 36, as best seen in Figure. 9...' 
The adjustable construction as shown in Fig 

lures 8 to 10 is preferred. . . . . . . . . . . . . . . . . 
In all of the discussion of reinforcement pre 

ceding it is the intention that the engineer shall 
be free to use any reinforcement which is re 
quired. . . . . . . . . . . . . . . . . . . . . . . . 

... It will be evident 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, without further: explanation, it is the 
intention that the physieal bearin used shall be 
intended with or without encasement as may be 
required, - . . . . . . . . . . . . . . . . . 

It will be evident that though the discussion : 
in this case has included primarily encased struc 
tural metal beams, the same features which make 
it desirable for structural metal encased beams, 
make the invention desirable also for reinforced 
eoncrete 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. 

It will be evident that ducts for: air passage, 
for example, running in opposite directions: do 
not need to pass; each other "but-can be con 
nected within the limits of the bottonia of the 
beams and the bottom of the slab but that with 
conduits of different character such as: water and 

- gas or water and electrigeable, the conduits must 
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10 
beflattened or otherwise adjusted one to another 
so as to permit them to pass. 

ift, will be evident that even where full adr 
vantage of my invention is not possible by rea 
Soni 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 
between the beams is correspondingly of value. 
: In view of my invention and disclosure, varir 
ations and modifications to meet individual whim 
or; particular need will doubtless, become evident 
to others: skilled in the art, to obtain all or part 
of the benefits of my: invention. Without copyr 
ing:the structure; shown, and I, therefore, claim 
all such insofar as they fall within the reason 
able spirit and scope of my claims. w 

Having thus deseribed my invention what...I 
claim as: new and desire to secure by Letters Pats 
'ent'is: - - - . . . . 

1:... In building construction, a series of parallel 
independentisolated 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 canti 
lever 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 crossbars, the floor beams 
terminating before adjacent floor panels are en 
countered in either the longitudinal or trans 
werse horizontal direction, there being 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 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 arms resisting distor 
tion from horizontal or longitudinal forces, and 
a floor slab supported on the floor panels and 
above the level thereof spanning longitudinally 
from each cantilever portion of each floor beam 
to the adjoining cantilever portion of the ad 
joining floor beam of the next floor panel, and 
spanning transversely over the panel between 
the yard arms and over the spaces between ad 
jacent panels. . . . . 

2. In building construction, a series of par 
allel independent isolated building frames, each 
building frame comprising a 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 fleor beam consisting of a center portion be 
tween the yard arms and free-ended cantilever 
portions extending: beyond the yard arms in each 
direction, the floor beams and yard arms form 
ing in plan a floor: panel in the form of an elon 
tgated H with two cross bars, the floor beams 
terminating before adjacent floor panels are en 

i countered in either the longitudinal or trans 
; verse horizontal direction, there being wide open 

75; spaces: between 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 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 col 
umns through the yard arms resisting distortion 
from horizontal or longitudinal forces, and a 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 be 
tween the floor slab and each panel, providing 
elasticity of action between the adjacent build 
ing frames avoiding the indeterminate action of 
continuous panel and girder, construction ove 
more than two supports. - - 

3. In building construction, a series of par 
allel independent isolated building frames, each 
building frame comprising a 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 

12 
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, 

O 

s 

20 

25 

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 flat reinforced con 
Crete floor slab above the level of the floor panels 
Spaining between longitudinal floor beams and 
extending by cantilever action over transverse 
Spaces between the floor panels, the torsion re 
sistance of the center portion of the longitudinal 
floor beam reducing the transverse bending mo 
ment on the floor slab, a two-way flat reinforced 
concrete floor siab 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 
dinal direction, the torsion resistance of the can 
tilever portions of the floor beams resisting the 
transverse bending moments in the slab while 
the bending resistance in the longitudinal direc 

35 
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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 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 panel 
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 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 direc 
tion, the floor beams and yard arms forming in 70 plan a floor panel in the form of an elongated 
H with two cross bars, the floor beams terminat 
ing before adjacent floor panels are encountered 
in either the longitudinal or transverse horizontal 
direction, there being wide open spaces between i.75 

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. ris - ... - 
i5. 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 canti 
lever 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 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 floor 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 co 
Inns through the yard arms resisting distortion 
from horizontal or longitudinal forces, concrete 
encasement of the floor panels, first reinforced 
concrete floor slabs extending over the Spaces 
between the longitudinal floor beams of the floor 
panels above the level thereof and having inte 
gral connection of the concrete with the con 
Crete encasement of the floor 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 floor 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 as 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 bars, 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 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, 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 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 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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14 
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, a 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. In 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. 

FRANK. N. KNEAS. 
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