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~.Our invention pertains to a building construc-
tion and. more particularly to a composite deck,
room covering, or, as exemplified, to a flooring.
The object of our invention is similar to that
declared in two patents of William B. Miller issued
April 14th, 1931, No. 1,800,951 and No. 1,800,952.
While a company.in which both of us are in-
terested is already successfully exploiting a con-
struction embodying the principle underlying this
type of concrete building section using ceramic
units, we have realized the possible advantage,
for certain kinds of jobs, of substituting sheet
metal stampings for the ceramic tiles and have
conceived and herein have portrayed and de-
scribed a preferred and two modified adaptations.
Fabricated metal units adapted to be provisionally
self-sustaining as interfitted between joists pre-
paratory to indurated unification promise the
advantage of less weight, ultimately less cost and
yet to be adequately fire and sound proof. A
specific object has been to design the composite
units so that individual metal stampings of simple
and economical design may be used and so that
their assembly may be easily and quickly accom-
plished.
. It is to be realized that the scope of our in-
vention comprehends many equivalent construc-
tions. The showing of the drawings and the
particular description are merely specific exem-
plifications of a plurality of mechanical embodi-
ments and arrangements.
- Adverting to the drawings:
“Figure 1 is a plah view of a portion of a
building construction, éxemplified as flooring,

- and built to comprise sheet metal forms adapted

to be assembled without scaffolding or shoring
and also showing part of the unifying concrete.

~ Pigure 2 is an enlarged vertical section on line
99 of Figure 1, or across a pair of joists.

Figure 3 is a vertical section viewed on line 3—3
of Figure 2.

Figure 4 is an enlarged perspective view of a
pair of cooperating or complemental forms for
embracing opposite lower longitudinal edges re-
spectively of a joist.

- Figure 5 is a fragmentary detail of the bottom
chord of a long marketed type of open fruss-type
joist provided for use wilh this invention of form
centering elements, one of which appears endwise
in this figure.

Figure 6 is a fragmentary view crossw1se of one
joist connection illustrating a mod1ﬁed form of
construction.
~ Figure 7 is a vertical sectional view on line 7—17
of Figure 6.

(Cl. 712—66)

Figure 8 is a view similar to Figure 5 showing a
modified location of the centering elements car-
ried by the joist bottom and adapted for use with
the modified form, shown in Figures 6 and 7.

Figure 9 is a fragmentary perspective view
showing a one part form for enclosing a joist
bottom - as employed in the modifications of
Figures 6 and 10. .

Figure 10 is another fragmentary sectional v1ew
corresponding to Figure 6, but of a second modi-
fication.

Figure 11 is a perspective view of one of the
centering elements appearing in end view in
Figure 9.

Figure 12 is a perspective view of one of a series
of forms employed.

It is to be understood that slight modifications
will expectably be made in respect to the design
of some component parts which are to cooperate
according to the principle underlying this inven-
tion, depending upon the standard type of joist
selected as the primary supporting element. The
type of joist disclosed in the drawings includes a
top chord 1, a bottom chord 2 and a zig-zag con-
necting webbing 3, which is welded or otherwise
attached at spaced points in staggered relation to
the two chords. Itis common practice in the art to
hold the joists properly spaced apart by spacer
angles 1a, shown at the middle top of Figure 1 and
also to tie together positioned joists with tension
bridging 1b, which is clearly shown in Figure 2. .In
the form shown in Figures 1-5 inclusive, the joists,
for use with this invention, are additionally pro-
vided across the upper sides of their bottom chords
2 with form-centering or spacing elements having
a shape most clearly seen at the right end of
Figure 2 and in Figure 5, to comprise an upper
part 4 of less length (measured crosswise of the
longitudinal joist dimensions) than the lower part
4q, to form recesses 5. The upper corners of the
lower part of each centering or spacing element
may be beveled or rounded as shown, and the
spacing elements may be spot-welded or fixed in
any other appropriate manner to the joists.

A pair of complemental forms 6 and 7, illus-
trated in Figure 4, cooperate to produce a trough-
like form for enclosing the bottom chord of a
joist. 'The forms 6 and 7 each have raised sides
8 and 9 supplied at intervals with alined aper-
tures 10 and 11. Just above the rows of aper-
tures the forms 6 and 7 are bent inwardly to form
sections 12 and 13, the inner ends of which are
flanged upwardly at 14 and 15. The flanges 14
and 15 form angles with the sections 12 and 13 of
slightly less than ninety (90°) degrees so-that
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when the two forms are assembled with their bot-
toms lapped, as shown in Figure 2, the flanges 14
and 15 recede slightly in an upward direction
with reference to each other. 'Tie rods 16 pro-
vided with screw-threaded extremities are passed
through the holes 10 and 11 and nuts 17 serve
to draw the forms 6 and 7 toward each other and
to hold them in the position desired. Actually,
the approach of the flanges 14 and 15 toward each
other is so contrived that a slight space is left be-
tween the opposed sides of the flanges 14 and 15
and the end edges of the upper parts 4 of the form
centering elements and for a purpose {0 be next
explained.

Concavo-convex forms 18 are, when positioned
as shown in Figure 2, of approximately inverted
trough-shape form and while to date fabricated
as metal stampings they may be of any other com-
mercially feasible material. The forms 18 have
substantially flat tops and, as exemplified, are
open below and defined by two downwardly flared
sides 19. It will be observed that the sides 19 are
spaced apart in a direction transverse to the di-
rection of extent or parallelism of the joists. The
lower edge sections or margins 19a of the ends 19
are plain and are snugly fitted between the near
end edges of the upper parts 4 of pairs of the
centering elements and juxtaposed flanges 14 and
15 of a pair of the trough-like forms 6 and 7 which
pairs are carried by a pair of adjacent joists re-
spectively. The arrangement is such that the
edges of the margins 19¢ gravitationally rest in
the recesses 5 and are there held against dis-
placement by the flanges 14 and 15 which contact
and substantially conform to the opposed or in-
ner sides of the margins 19a. "The forms 18 are
therefore self-sustaining and require no shoring
or temporary scaffolding.

It is to be understood that the forms are in
telescopic or slightly overlapped arrangement in
any one row between joists except at spaced in-
tervals where it is desired to provide headers.
There the two forms or inverted pans 18 are
spaced apart as shown in the middle of Figure

* 3 and two cooperating so-called end pans 20 of

zig~zag cross-section are provided and they have
lower lapped flanges 21, side flanges 21 and tops
22 overlapped with adjacent forms 18. It will
be further observed upon. inspection of Figure 3
that the interjacent sections of the end pans 20
are spaced apart and that the spaces therebe-
tween communicate at the corners of the forms
18 with the spaces between the sides 19 and the
joists. - Grouting material or concrete 23 is then
caused to fill the troughs formed by the forms
6 and 7, to completely embed the joists and spacer
angles la between the sides 19, to fill the com-
municating spaces between the sides 20 and to
cover the tops of the joists and forms 18 to any
level desired thereby unifying the entire struc-
ture after the concrete has become set. Pre-
viously any form of wire mesh or metal lath
24 will have been tied across the forms 6 and 7,
as by tie wires 25 connected with the spacer angles
la, or supported from. the pans, as shown, pre-
paratory to coating with plaster 26 and forming
a, ceiling after removal of the forms 6, 7, 18
and 20.

The modifications to which Figures 6-9 in-

v clusive pertain consist first in the substitution for

the two forms 6 and 7 of a single trough 27 pro-
vided at intervals with pairs of holes 28 and sup-
ported by U-bolts 29 which hang from the top
of the joists and extend through the holes 28
after which nuts 30 are screwed on the ends of

the bolts to bring the troughs 27 to the proper
elevation. For cooperation with this type of
trough 27 depending form centering elements 31,
shown in Figures 6 and 8, are carried by the
lower joist chords 2. The same type of forms 80
18 may be employed so that the margins of their
sides 19 are fitted between the bottom corners
of the centering elements 31 and the inner cor-
ners of the troughs 27.

According to the modlﬁca.twn of Figures 10 85
and 11 the same one-piece trough 27 is employed,

“but instead of the suspension bolts 29, a wire 32

is looped around the upper chord of the joists,
its two ends crossed and its two extremities passed
through the holes 28 in the form of hooks 33, the 90
holes 28 in this case being sufficiently larger to
permit the passage therethrough of the hooks

33. A type of centering element 34, shown in
detail in Figure 11, is fashioned with a notch

35 adapted to be occupied by the webbing 3, and 95
wedged or welded or otherwise affixed in the po-
sition in which it appears in Figure 10. End
flanges 36 are designed to engage the outer sides

of the lower margins 19a.

Advantages which this invention has over older 100
types of floor construction are:—

1. No temporary formwork, centering or shor-
ing required during construction.

2. Speed of erection. (Faster than older types
of flooring.) 105

3. Economy in the use of mafterial, i. e. no
material thrown away when job is complete.

4, A shop-fabricated job with very small field
erection expense. K

5. Makes possible a better winter concretmg 110
operation than older types.

6. No possibility of field mistakes on account
of shop-fabricated reinforcing units having a
predetermined spacing which eannot be altered.

7. Reinforced concrete floor construction (re- 113
inforced at top and bottom), affords an ideal
flexural unit.

8. On multiple story jobs, floors can be erected
at any level due to the absence of shoring. -

We claim.: 120

1. In a building construction in the course ‘of
erection, the combination of a pair of spaced
joists, forms partially enclosing a lower portion
of each of said joists and loosely hung therefrom,
and elements arranged in & row between said sup- 195
ports some having one pair of oppositely disposed
end portions interfitted with a pair of forms car~
ried thereby and others having adjacent cress-
wise extending end portions lapped whereby to
prevent exudation of a covenng of induratable 130
material.

2. In a building construction in the course of
erection, the combination of spaced joists, ele-
ments arranged in a row between said-joists, said
elements having flanged lower . edge portions yox
lapped with corresponding portions of adjacent
elements in said row and means associated with
said joists for supporting said elements and for
preventing their movement in both dlrectlons
crosswise of said row. : 140

-8.-In a building construction-in the course of h
erectlon the combination of spaced: JOlStS, in-
verted trough-shaped elements having ends con-
verging in an upward direction and arranged 1n
a row crosswise between said joists, means car- -
ried by said joists for locking lower edges of said -
elements against displacement crosswise of said
row, other elements having some lower edge
flanges lapped with .corresponding flanges of
adjacent elements in said row whereby to provide
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upwardly widening recesses extending crosswise
of said row between adjacent elements and
whereby to prevent exudation of indurated ma-
terial for filling. said recesses above said flanges.

4. In o building construction in the course of
erection, parallelly spaced primary supports, ele-
ments extending across and gravitationally car-
ried by said supports and means solely carried by
said supports enclosing the bottoms of said sup-
ports and elements and adapted as an independ-
ently sustained assembly to retain induratable
material embedding said supports.

5. In a building construction in the course of
erection,; parallelly spaced joists provided with
opposed ledges, a row of inverted trough-~shaped
elements each extending across and gravitational-
1y resting upon said ledges, means carried by said
joists for confining sections of the lower edges
of said elements, other elements alternately ar-
ranged with and similarly carried as said first
mentioned elements and having sections of their
Jower edges fashioned as flanges extending cross-
wise of said row, the near flanges of adjacent
elements being lapped and indurated material for
unifying the elements with each other and with
said joists.

“ 6. In a building construction in the course of
érection, the combination cf spaced substantially
parallel primary supports, spacer members car-
ried by lower portions of said supports, a trough-
like form enclosing the lower portion of each of
said supports, inverted trough-shaped elements
arranged as a contiguous row between said sup-
ports and having one pair of oppositely disposed
edges inserted each between a spacer member and
one side of one of said forms said assembly being
salf-sustaining and adapted by itself to support
induratable material filling said forms and the
spaces between said supports and row of elements.

7. In a building construction in the course of
erection, the combination cf spaced substantially
parallel primary supports, crosswise extending
spacer members carried by lower portions of said
supports, a trough-like form enclosing the lower
portion of each of said supports, means for se-
curing said form in place and inverted trough-
shaped elements and pans alternately arranged as
2 row between said supports and having one pair
of oppositely disposed edges inserted each be-
tween a spacer member and one side of one of said
forms, the opposed sides of adjecent of said pans
in the row being spaced apart and having adja-
cent lower edges lapped whereby below to close
the space therebetween for the support of indu-
fating material to be supplied thereto.

8. In a building construction in the course of
erection, the combination of spaced substantially
parallel primary supports, crosswise extending
spacer members carried by lower portions of said
supports, complemental forms enclosing oppo-
site lower corners respectively of each of said
supports, detachable means -for securing said
form in place, inverted trough-shaped elements
and pans of zig-zag cross section arranged as a
vow between said supports and having one pair
of oppositely disposed edges inserted each between
a spacer member and one side of one of said com-
posite forms; the opposed sides of adjacent of
said pans in the row being spaced apart and hav-
ing adjacent lower edges lapped whereby below
to close the space therebetween, and indurated
material filling the communicating space around
said elements.

9. In a building construction in the course of
erection, the combination of a pair of spaced

joists directly carrying spacing elements ledges
in opposite sides and near their bottoms, a row
of elements of approximately inverted U-shape in
section arranged crosswise between said joists and
having lower end edges gravitationally resting
upon said ledges and troughs enveloping the bot-
toms of said joists temporarily carried thereby
and overlapping the lower edges of said elements,
said assembly being self-sustaining and adapted
to support induratable material occupying the
space defined by each joist, ledge. and said
row of elements aquite independently of extra
or temporary support.

10. In a building construction in the course
of erection, the combination with a support, of
a sclf-sustaining assembly, comprising; a plu-
rality of spaced joists, troughs hung underneath
said joists; spacing elements in said troughs,
forms of gpproximately inverted U-shape in sec-
tion and having edges gravitationally resting
upon said spacing elements at adjacent joists, the
said joists, troughs and forms being together
adapted properly to sustain induratable material
occupying the space defined by the joists, the
troughs and the adjacent sides of said elements.

11. In a building construction in the course of
erection, the combination for support by a pair
of spaced walls of parallelly extending open re-
ticulated joists extending across from one wall to
the other, trough-like forms partially enclosing
lower portiens of said joists supports and solely
carried thereby, and a row of concavo-convex
metal forms extending between said joists and
having opposite end edges interfitted with a pair

of said trough-like forms and solely carried ?

thereby, said assembly heing quite by itself
adapted to support induratable material filling
said trough-like forms imbedding said joists and
covering said concavo-convex forms.

12. In a building construction in the course i

of erection, the combination of a pair of spaced-
ly-supported metal joists, an upwardly presented
trough-like form partially enclosing a lower por-
tion of eachi of said joists and loosely hung
therefrom, inverted cup-shaped elements ex-
tending as a row between said joists and having
lower end portions loosely interfitted with a pair
of trough-like forms carried thereby and means
for holding said lower end portions of said ele-
ment against excessive movement in said forms,
said assembly being entirely carried by said joists
preparatory to unification with indurated mate-
rial.

13. In a building construction in the course of
erection, the combination of a pair of spacedly-
supported joists, a composite form including up-
wardly projecting zig-zag flanges and lapped bot-
tom sections and partially enclosing a lower por-
tion of each of said joists, said forms being hung

from said joists, and an element extending cross- :

wise of said joists and having end portions inter-
fitted with the flanges of a pair of said forms
and spacer members attached to said joists for
holding said lower end portions of said element
against the flanges of said forms, said assembly
being entirely carried by said joists preparatory
to unification with indurated material.

14. In a building construction in the course of
erection, the combination of a pair of spaced

parallelly extending joists, forms carried solely

by said joists so as to enclose the lower portions
thereof respectively, concavo-convex elements
arranged in a row between said joists having low-
er bordering edges gravitationally resting on said
forms and with another pair of oppositely dis-
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posed relatively transverse edge sections lapped
with corresponding edge sections of adjacent
elements in said row to prevent exudation of in-
duratable material filling said forms, embedding
said joists and the entire outer surfaces of each
of said elements.

15. In a building construction in the course of
erection, the combination of spaced joists, and
temporary concavo-convex forms arranged in a
row between and each gravitationally supported
crosswise by a pair of said joists, differing forms
between some pairs of said first mentioned forms
and gravitationally carried thereby, said con-
cavo-convex forms having their lcwer end por-
tions lapped with parts of said joists and cross-
wise extending edge portions of some lapped
with corresponding portions of said differing
forms in said row to prevent exudation of in-
duratable material for covering said self-sustain-
ing assembly. ,

16. In g building construction in the course of
erection, the combination of spaced joists, in-
verted trough shaped forms and different forms
of zig-zag cross section alternately arranged in a
row between and gravitationally supported by
said joists, some of said forms having flanged
lower edge portions lapped with corresponding
edge portions of adjacent elements in said row
whereby to provide recesses extending crosswise
of said row between adjacent elements adapted
to refain indurated material filling said recesses
above said flanges.

17. In a building construction in the course of
erection, the combination of a pair of spacedly-
supported metal joists, an upwardly presented
trough-like form partially enclosing a lower por-
tion of each of said joists and hung therefrom,
inverted trough-shaped elements arranged as a
row between said joists and having lower end
portions loosely interfitted with a pair of trough-
like forms carried by adjacent joists, means for
holding said joists in predetermined spaced rela-
tion at their lower edges whereby to stabilize the
whole assembly preparatory to unification with
induratable material.

18. In a building construction in the course of
erection, the combination of a pair of spacedly-
supported metal joists, each comprising a stem
provided below with a flange, a composite
trough-like form partially enclosing a lower por-
tion of each of said joists and hung therefrom,
inverted trough-shaped elements arranged as a
row between said joists and having lower end
portions loosely interfitted with a pair of trough-
like forms carried by adjacent joists, said forms
being composed of complemental parts each ex-
tending around one end of a joist flange and
having an upwardly flanged extremity closer to
the stem of a joist, and means for holding said
complemental form parts in such position, said
means adapted when released to permit with-
drawal of said complemental forms and of said
row of inverted trough-shaped elements.

19. In a building construction in the course of
erection, the combination of spaced substantially
parallel joists of approximate I-shaped section,
trough-like forms enclosing the lower portion of
said joists, said forms having their upper portions
of less width than their lower portions, inverted
trough-shaped forms arranged as a row between
said joists, said inverted trough-shaped forms be-
ing of such length measured crosswise of the row
to adapt their lower ends for interfitting with the

1,959,836

upper portions of a pair of said joist-enclosing
forms as far as their narrower upper width per-
mits and induratable material filling said forms,
embedding said joists and covering said inverted
trough-like forms whereby to lessen the quantity
of indurated material adjacent the joists and to
achieve an approximate I-shape for the reinforced
concrete joist section.

20. In a building construction in the course of
erection, the combination of a pair of spacedly-
supported metal truss-type joists, an upwardly
bresented trough-like form partially enclosing a
lower portion of each of said joists and hung
therefrom, inverted concavo-convex elements ex-
tending crosswise to and arranged as a row be-
tween said joists and having lower end portions
interfitted with a pair of trough-like forms car-
ried thereby, means for holding said joists in pre-
determined spaced relation, and means for holding
said lower end portions of said elements against
excessive movement in said forms, said assembly
being entirely carried by said joists preparatory
to unification with indurated material.

21. In a building construction in the course of
erection, the combination of a pair of spacedly-
supported metal truss-type joists, an upwardly
bresented trough-like form partially enclosing a
lower portion of each of said joists and hung
therefrom, inverted trough-shaped elements ex-
tending as a row between said joists and having
lower end portions loosely interfitted with. a pair
of trough-like forms carried thereby, means for
hoiding said joists at both top and bottom in pre-
determined spaced relation and induratable ma-
terial intersecting said joists and embedding said
holding means. : :

22. In a building construction in the course of
erection, the combination with a support, of a
self-sustaining assembly, comprising; a plurality
of spaced joists spacing elements carried by lower
portions of said joists, troughs hung underneath
said joists and fashioned with flanges receding
relatively to each other in an upward direction,
forms of approximately inverted U-shape in sec-
tion and having edges gravitationally resting upon

- said spacing elements at adjacent joists, the edges
‘of said forms being confined between said spacing

elements and trough flanges to maintain the de-
sired self-sustaining assembly during application
and sefting of an induratable covering therefor.

23. In a building construction in the course of
erection for support solely by a pair of spaced
walls, parallelly spaced fabricated joists resting
on said walls and provided on opposite longitu-
dinal sides with ledges, elements extending across
and gravitationally resting upon said ledges, dis-
tinct means carried by said joists for confining
opposite sides of the bottoms of said elements and
adapted properly to position them on said ledges
during the support entirely by the mentioned as-
sembly of induratable material,

24. In a building construction in the course of
erection, a self-sustaining gravitationally sup-
ported assembly - comprising, parallelly spaced
joists, trough-like forms hung underneath. said
joists, a row of hollow elements each extending
crosswise between said joists and gravitationally
resting in said forms whereby to confine the inner
sides of sections of the lower edge of said elements
and whereby to prevent exudation of induratable
material for unifying the assembled parts de-
scribed. :
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