1 METHOD OF MANUFACTURI NG ELEVATED FLOOR PANEL Thi s invention relates
generally to elevated floor panels adapted to be supported at the| ju b1 08
corners, and nore particularly to a novel and inproved nethod for producing
such el evated fl oor panels. 5 Various el evated fl oor panels are
formed by conbining a substantially planar sheet netal cover nenber with a .

| oner or base sheet netal nenber which has heen subjected to die draw ng
operations to provide an array of projections which extend fromtRe | ower

surface of the 10 panel to the upper cover nenber. Such panel s provide a
beam i ke structure | fﬁ?ﬂgf'&f‘ g}&!%%ﬁé.r@gﬁga%%@@@' n?%eﬁnggg%«id at
relatively closely Sp

rigid structure. Exanples of such floor panels are illustrated in Unlted 15
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often filled ntrtrous materi al and in other
I nst ances, such panels are hol |l ow. Such prior art panels whi ch have been

marketed 35 by us, are vlaﬁléeénedesatbbatﬂtd& hﬁrﬁélt rd heoimed ey ed
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al ong the of projections which extend from the lower surface of the
10 panel to the upper cover member. Such panels provide a
beamlike structure in which the cover and base are
interconnected at relatively closely spaced intervals to
provide a strong, substantially rigi§ structure.
Examples of such floor panels are illustrated in United
15 States Letters Patents Nos. 3,011,602; 3,876,492; and
4,411,121.

It is also known to provide panéls-with a face

or lower sheet metal member which is die drawn to provide
25 projectiéns each having a shape which is substantially %?

20 a square, truncated pyramid. .Such pyramids are welded
along their upper surfaces to the upper or cover sheet.
Such panels are often filled with cementitious material
or the like, and in other instances, such panels are
hollow. Such prior art panels, which have been marketed

25 by us, are die-formed so that the height of the truncated
pyramids is greater along the periphery but is less along
the central portions of the panels. - This arrangement,
in which the truncated pyramid projections have less
depth along the central portions of the panel, is

30 provided to eliminate problems encountered when
attempting to make draws of greater height. Because the
depth of the truncated pyramids is reduced along the



2 central portion of the panel, sonme reduction of.strength and rigidity
results. The present invention is concerned to provide an inproved nethod
for producing elevated floor panels. 5 Thus, in accordance with
the method of this invention, a |lower or base sheet netal nenber is die-
drawn in two operations to provide an array of projections extending the
full distance between the plane of the | ower panel face and the pl ane of

t he upper pased 10 face. During the first drawi ng operation, projections
of internediate height are formed in such a manner that a relatively |arge,
central port¢fentyalt pertdoal offothenpaned sbmeheeductiondioft stpengdtt i ons

IS substantighhyrgawa&% resglts. . More particularly, the present
i nvention provides~a ne hog o} produci ng a sheet netal elevated floor panel

havi ng an upper sheet and a | ower sheet wherein the |ower sheet provides an

array of projections erhengrregent ih¢enkioh Skeeoncedtied Toprioviad i rst 20
operation dra
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| eaving a second portion substantially adjacent to said first portion

substantiglly unmorkedThgggpﬁg?gggggas dbﬁWh”thahgt §d§%?°@§i%frt!°” to

increase the depth of said ections. Thereafter, '1n second aw ng
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10 face. During the first drawing operation, projections
of intermediate height are formed in such a manner that a ~
relatively large, central portion of the metal forming
each of the intermediate projections is substantially
unworked.

15 More particularly, the present invention
provides a method of producing a sheet metal elevated
floor panel having an upper sheet and a lower sheet
wherein the lower sheet provides an array of projections
extending to the upper sheet, comprising in a first

20 operation drawing in said lower sheet preliminary
projections to an intermediate depth by stretching a
first portion of said sheet metal while leaving a second
portion substantially adjacent to said first portion
substantially unworked, and subsequently drawing said

25 second portion to increase the depth of said projections.

Thereafter, in a second drawing operation, such
unworked central portions are drawn to form projections
extending beyond the intermediate height to provide the
required full projection height. Because the two

30 separate drawing operations are each performed on metal,
which prior to the drawing operations is substantially
unworked, and because each draw is to a height less than



3 the required total height, satisfactory drawi ng operations can be
reliably perforned and projections of greater height are possible. Further,
because the total thickness of the 5 resultant panel can be uniformy )
mai nt ai ned, a stronger, nore ri.gid panel can be produced froma given

t hi ckness of material. In the illustrated enbodi nent of this invention,
described in detail hereafter, a base shedt of 10 netal is die-drawn to
forman array of projections of internediate hei ght having a shage of a
square, truncated pyramd. The upper surface of each pyram d provides a
subst anti al tiye syeguireéntotal pbetigbt, Wwsathisifactoryt drawdngy -unwor ked.
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arranged sem sp erlca I"at t'ened upper
sur f ace. /\Q%ﬁ@#eﬁehﬁéghﬁraEeSHGEFlpéebhen wel ded to the flattened upper
surfaces of the sem spherical 20 projections. I n. sone instances, the

panels are filled wt htme ht congrete nma al or like ttable
material.  However, Eﬂfhgﬁﬁne cEHﬁeaﬁgﬁ §8t6§ h%FFH&&F % I'ling
naterials |reshbtahtupaneledaanbedundfbormllyemhinthided]r anistyomgerst i on
produces 25 fr.un ' arra r 0 havis ei ght of
about 0.75 T%%% %i}sggc%{lgp %ﬁg %écgggggfg\% %%gpfgr éjt &%ﬁl %?‘o n}sé; 100

sem spheri cef pabtertalons about 0.5 inch (1.27 cm high. Consequently, the

total height of the projections is 30 about 1.25 inch (3.2 cm. Because

t he indi vi dual dramﬁng ogeratlons are of lesser depth, they can be
. In the illustrated embodiment of this =

‘invention, described in detail hereafter, a base sheet of o’
10 metal is die-~drawn to form an array of projections. of
intermediate height having a shape of a square, truncated'
pyramid. The upper surface of each pyramid provides a
substantially square central portion which is
substantially unworked. Such unworked metal is
15 subsequently drawn to form four symmetrically arranged,
generally semispherical projections having a flattened
upper surface.

A cover member or a sheet is then welded to the
flattened upper surfaces of the semispherical
20 projections. In some 1nstances, the panels are fllled
with lightweight concrete material or like settable
material. However, such panels can also be used without
such filling material.

In the illustrated embodiment, the first

25 drawing operation produces 25 truncated pyramids arranged
in rows of five having a height of about 0.75 inch
(1.9 cm). The second drawing operation produces 100
semispherical projections about 0.5 inch (1.27 cm) high.
Consequently, the total height of the projections is-

30 about 1.25 inch (3.2 cm). Because the individual
drawing operations are of lesser depth, they cén be .
produced reliably with less difficulty. Further, each



produced reliably with less difficulty. Furt her,. each 4 of the
projections is connected to the cover sheet by a spot weld so that the
cover sheet and the base sheet are interconnected at relatively closely
spaced intervals to provide good stress transfer between the two netal
parts 5 and good support for the cover sheet. Further, the conbined
structural skapes of the projections efficﬁbntly function to provide
effective stress transfer. The upper spherical projections cooperate to
form an upper beam systemwhich is rigid 10 and provi des substanti al
strength. . Sfcithepaojeshhansstismasnnesited 1bo thhensforer shemtsdwy faom t he

cover to the el P tha¥ %&M%ﬂ@ﬂﬁﬂ% basd'Ghedt &8s are
de y t

t hen supported by the | ower beam_system praovi e truncated pyramd
array. Thed@'ERSPRented afraidtdytdinhelaseomRaced idiservaks thd
strong panel ptiovddereycood ztrdde tfdrisiernbataedd tHee tWwd aldtdl fpariang t he

panel. Ingn ' i the nel is fil.ledq wwth a cenentitious
mat eri al gr t%k'?]ﬁa%éi %é&{bggke%e ICOVAF ﬂﬁ? terial extends between
t he spherical projections and provides a support internediate the weld
whi ch reduces any tendq:qﬁ;ﬁ}jé}r CHE;B)I |4 it @ Eda MES cgi;ﬁ/gg PLedpads
are applied to the cover sheet’. urf%er}'guch structqﬂé provi des i nproved
sound deadenPF@iestdiens;afficikentdy funckiqn fie Ruavide afifestive s
possi bl e to predys transhuroved Qiﬁséidéﬂuaidan?ird%mdﬁs stronger and
nore rigid for a givyen_ amunt of rrateri;lﬁrec%}red r, he.éro.du.c I on of
the panel s af@¥®& & AR HRP&K RAATY HRASR M T 1%bl e
matwer wilbhoand provides substantial strength. Such upper beanm

system efficiently transfers stresses from the cover to

the upper portions of the truncated pyramids. Such -

stresses are then supported by the lower beam system

provided by the truncated pyramid array. These two beam

15 systems combine to provide a very rigid and strong panel
which maximizes the efficient use of the material forming

the panel.

In instances in which the panel is filled with
a cementitious material or the like settable material,
20 such material extends between the spherical projections
 and provides a support intermediate the weld which
reduces any tendency for dimpling to occur when
concentrated loads are applied to the cover sheet.
Further, such structure provides improved sound deadening
25 characteristics.

With the present invention, it is possible to
produce an improved, elevated floor panel which is
stronger and more rigid for a given amount of material
required for the production of the panels and to achieve

30 the die drawing operations in a reliable manner without
difficulty.
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difficulty. 5 A preferred enbodi ment of the present invention wll now
be described with reference to the acconpanying drawi ngs, in which: FIG 1
is a perspective view of a panel 5 produced according to this invention;” -~
FIG 2 is a plan view of the base nenber of the panel, illustrating the
arrangenment of the projections forned therein; FIG 3 is an enl arged,
fragmentary section of a 10 concrete-filBed panel taken along line 3-3 of
FIG 1, and illustrating the shape of the projections; FIG 4 igFfan

enl arged, fragmentary section, simlar to FIG 3 illustrating a panel that

does not include a cgnppbirereed embodimedtd okSthe present Anertiich a

fragmentary,section_illustrating t.he base sheet nengber at the canpletion of
the first é?‘iiﬂ REVoPEr &FF&F;E’&EOtwét?"né'egﬁf?ﬂc@alt"p;%ee&qctﬂ@Wé{% oduced
by a secondrawiangsg dpewhtichn. FIG 1 illustrates a typical :elevated floor
20 panel 10 produced according to the present invention. Such panel is

adapted to be supported at its corners on pedestals (not illustrated) and
assenbl ed in an arra¥Ife Ard® @cPersPestives vdew ofcad FAN®H t he base fl oor

system of grBdiabediNdccordifg tlolthial Geviemdlon0 i ncl udes an 25 upper cover
sheet 11 and a base sheet 1Z which are wel ded al ong the periphery of the

panel at 13 to provide a unitary structure. I n sonme enbodi nents of this

i nvention, .the panel Fis.f 2l lied avigllam vileyhtofeitgie bemenienbeniofetiozi al 14

T ustrat ed f,0: 71 $185e 38t 1HY " PHE arrangndint” of WHd' dll & NS
formed therein; ' - | -

FIG. 3 is an enlarged, fragmentary section of a
10 concrete-filled panel taken along line 3-3 of FIG. 1, and
illustrating the shape of the projections;

FIG. 4 is an enlarged, fragmentary section,
similar to FIG. 3 illustrating a panel that does not -
include a cementitious filler; and o

15 ' FIG. 5 is a fragmentary section illustrating
the base sheet member at the completion of the first
drawing operation before the spherical projections are
produced by é'sedond drawing operation. ' ;;

FIG. 1 illustrates a typical elevated floor

20 panel 10 produced according to the present invention.
Such panel is adapted to be supported at its corners on
pedestals (not illustrated) and assembled in an array to
provide a floor §ystem spaced from the base floor system
of a building. The illustrated panel 10 includes an

25 upper cover sheet 11 and a base sheet 12 which are welded
along the periphery of the panel at 13 to provide a
unitary structure. In some embodiments of this
invention, the panel is filled with a lightweight
cementitious material 14 illustrated in FIG. 3.

30 However, it is also within the scope of this invention to



-+

forma panel which is hollow and consists only of .the upper and | ower
sheets 11 and 12. Referring to FIGS. 2 through 5, the base sheet 12 is
forpmed with a plurality of conpound projections 16. 5 1In the illustrated
enbodi nent, the panel 10 is square and provided.-wi th 25 conpound
projections 16 arranged in an array of perpendicularly extending rows, with
each row containing 5 conpound projections. It should be understood that
t he nunber of ®fows and the number of 10 projections in each row is not
critical to the present invention. Each of the conpound projections 16

i ncl udes a | ofeFmt fuRaneddwpichniis poiidpwnand wonshstst endyf odnthepl ane 18

extendi ng al oggpkPeah@ebwakrd8nebtshe1Panal 16Q 15 an internedi ate pl ane
19. Extendlng fromthe internmedi ate plane 19, each conpound projection

provi des four synnetrlcally arranged, generally senispherical projection
portions 21. Each of Re€eeriagi sphercsal 2ptnrent;n05 thé Bﬁ%bl %h%e%l

d fl
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The rows of gectlons are ace I nwa mth es of t
panel to prov?H ay ﬁgrpﬁﬁEﬁaﬁiﬁHFPréx FHFﬁPﬁgn9h€°U§beW#§§teé@hp&@ﬂd

proj ections 1éohtaffling 5 compound projections. It should be
understood that the number of rows and the number of
o 10 pfojections in each row is not critical to the present
invention. '

Each of the compound projections 16 includes a
lower truncated pyramid portion 17 which extend from a
plane 18 exténding'alonq the lower side of the panel to

15 an intermediate plane 19. | Extending from the

intérmediate plane 19, each compound projection provides
four symmetrically arranged, generally semispherical
projection portions 21. Each of these semispherical
projection : '




upstanding side wall 26. Such peripheral wall extends al ong the plane 18
.and is spaced fromthe upper cover sheet 11 by the full depth of the panel.
The upper extremity of the side wall 26 is bent at right angles to provide °
‘a peripheral flange 27 engaging the | ower side of the cover sheet 11 and
wel ded thereto by thée weld 13. In the enbodinment of FIG 3, the cavity
defined by the cover sheet 11 and the base sheet 12 is filled wth

| i ghtwei ght cenmentitious material 14. Such naterial provides ti€ panel
with additional rigidity and supports the cover sheet, resisting the
tendency for -.the-cover sheet to dent when relatively concentrated | oads are
applied thereto. Further, the lightweight cenmentitious material provides a
subst anti al poothonef 23oprdvistam nflat bagedubppeant iextinemide ek iwlheich

surface of 11¢ £8BTLnad Gtk ffgyegﬁeahsug@a@%@%m d Nerpapel to

enit noise cRharacteristic o ane jects are dropped on_the
panel . &luxﬁcmbspbﬁﬁﬁpﬁﬂl@m@iﬁﬁ%#@%JPQHtﬁpaﬂlde§h§UMMquf%heQ%e tover

sheet t11b| ' ttﬁf‘ghb?sf ar %&aﬁﬁ: rr@éu%éyeleStbemdaat Rl %'aq[Mhtép%h@e%éTtng
susceptible to .denting an e even in e nes ere
cenentiti oust%?érﬁéltr%’ést% Jeéﬁ%)( Y%fg gart“t R %&r%‘ﬁé%et as4ft7ci ent
strength is pé@ylggquQgiﬁse a 8 double Iayer of netal is provided by
the flattened extren1%ﬁ822 i-n copbi nat i

g t he cover, sheet %ﬁ% FIG. 4
illustrates a second odiHEtO 4 rpﬁﬁiﬁﬁ tﬂ@spgﬁgl SPAKH | HIF BRBi ns
hol |l ow. | n stigd smbedemge@ dﬁmtmaspaeeket0|stbudmedalpeﬂﬁphemﬁnlnall
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necessary respstandénz side wall 26. Such reripherai wall extends
along the plane 18 and is spaced from the upper cover -
sheet 11 by the full depth of the panel. The upper
extremity of the side wall 26 is bent at right angles to
ptovide a periphera1 flange 27 engaging the lower side of
the cover sheet 11 and welded thereto by the weld 13 _
- In the embodiment of FIG. 3, the cavity defined
by the cover. sheet 11 and the base sheet 12 is Eilled
with lightweight.cementitious material 14. Such material
provides the panel with additional rigidity and supports
the cover sheet, resisting the tendency for the cover
sheet to dent when relatively concentrated loads are N
applied thereto. Further, the lightﬁeight cementitious
material provides a substantial amount of sound deadening
along substantially the entire surface of the panel, and
thereby reduces the tendency for the panel to emit noise
characteristic of metal panels if objects are dropped on
the panel. 8Since the cementitious material 14 provides
- support for the cover sheet 11, it can be formed of
relatively thin material without‘becoming susceptible to
denting and the like. Further, even in the zones where
cementitious material does not exist to support the cover
sheet, sufficient strength is provided becauee a
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to denting under concentrated |oads. In both enbodi- nents, however, the
cover sheet and the base sheet are interconnected at relatively closely
spaced intervals so" that good support is provided for the cover sheet
along its entire surface and a cooperative beam.systemis established to
provi de a high degree of rigidity. Because the welds 23 are | ocated at

cl osely spaceg intervals along the entire panel, at 100 |locations in the

i |lustrated empodi ment, sufficient interconnection is provi ded to produce
good stress transfer between the cover sheet and the base sheet for high
strength and rigidity. Further, because the conmpound projections are forned
with curved surfaces, the tendency for the netal to buckle or bend in

local i zed ar eadoudl@ Qaiyer diMidecashes. prbviked dyvaHwotEhdd@tzdn FIG 2,
o A SRANIS, A 0 Toh 8L LS, SRR ol Sl spse FLen e,
corners which coul'd prodme. problbusttatébeafl gediond FmbdEiap ™t eLhiwAscéhand
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formed in sequembbodlimbredy Mthefizase i shee tALst fermed itpHetidenvicabe
arranged I n TolBROR TS &Y £k BRE SHEEE bE BRE, lEse anbotBRt o7 uhe
square, trun- eweed pyr &nis kembdhimenper ther Caver3Zhefetsuc?a pys awfds 32 is
b o o op HAEREL SAUE (08, 41000 Ehg et herens 0 edd G an Uy 10
met® of the to denting under concentrated qoads. In both embodi-—
ments, however, the cover sheet and the base sheet are
interconnected at relatively closely spaced intervals so
that good support is provided for the cover sheet along
~its entire surface and a cooperative beam system is
established to provide a high degree of trigidity.
* Because the welds 23 are located at closely spaced
intervals along the entire panel, at 100 locations in the
~illustrated embodiment, sufficient interconnection is
provided to produce good stress transfer between the
coﬁer sheet and the base sheet for high strength and
rigidity. '
' Further, because the compound projections are
Eormed with curved surfaces, the tendency for the metal
to buckle or bend in localized areas is greatly dimin-
ished. It should be noted that in FIG. 2, which illus-
trates the arrangement of the array of projections, even
the corners 31 of the truncated pyramld portions are
rounded to minimize sharp corners which could préduce
problems in the forming of the projections, and which
could create localized stress conditions which could
result in buckling and the like.
- The compound projections 16 in the base sheet
are formed in sequéntial drawing operations. At the



side wall 34 is stretched beyond its elastic limt and is thinned to ‘sone
extent. Further, such netal . tends to be work-hardened. Preferably, the
,angl e of the side walls 34 is selected so that such side walls are sl oped
_to a . substantial extent. This ensures that a substantial anmount of netal
Is avail able for the drawi ng operation in which the side walls 34 are
formed. The lower ends of the side wallg 34 are forned with anpl e radi us
so that a smooth transition is provided between the material atythe base 36
of the side walls 26 and also to retain a sub- stantial anmount of netal
between the projections at the lower plane 18. In the illustrated

enbodi nent, the total depth of the panel is about 1-1/4 inches, and t he
hei ght of t¢emplehiane@fpyenifirss GbBWLNg/ ADEREY LoNThdig Jpase sheghe

upper surf age ﬁép?ideacmgﬂaw €] @@éﬁoaboaertaméaﬂtﬂr regly @t ¢ phanen19

spaced fromthe ane 4 inch Those skilled in the ant will
recognlzetﬂhﬂcbhéaéhaﬂFﬁgQﬁt%QRah%thP FBepﬁﬂé@@eQﬁu9t$iﬁéﬁfedt599a- m ds

can be perf@é@@é ﬁ?’cb%tildy Wi t hothe aippérdisliticeidlet 18 PaspUSECIS USHr d@dsi S
relatively s a.second, d t he_,mat of the

upper surf allogﬁagg%h SPRSL R O+ A i g%ﬁ%gﬁaxéﬁﬁﬁﬂﬁeﬁﬂ?afrlahnmorked

during the chxsin r ople@ tdper.a- Duobngsthebsequdny Yo phramion ﬂneﬂhtlohform

st rat g BantieRE S O At P SR LB RBE I R AR B s ng
oper at i on usidle twatar Gvit is gmnﬁtﬁqusbhyondahtpr@haﬂutmslrmltsanélaS|ver
Soral et gt EphefiFo1 EES SILEED FutBRetR S ndkel SEndioLBuE B
proj ecti onswdk+satd&hédi.nciire Lahabby ., the angle of the side walls
34 is selected so that such side. wélis ate sloped'to a.
substantial extent. This ensures that a substantial
amount of metal is available for the drawing operatlon ln
which the side walls 34 are formed. The lower ends of
. the side walls 34 are formed with ample radius so that a
smooth transition is provided between the material at the
base 36 of the side walls 26 and_alsb to retain a sub-
stantial amount of metal between the_projeCtibns_at the
lower plane 18. 1In the illustrated'embodiment, thé total
depth of the panel is about 1-1/4 inches, and the height
of the truncated pyramids is about 3/4 inch. Therefofe. -
. the ‘upper surface 33 of each pyramid extends along the o/
intermediate plane 19 spaced from the plane 18 by about
. 3/4 inch. Those skilled in the art will recogqxze that
the drawing of the metal to produce the truncated pyra—
mids can be performed reliably without g:eat difficulty
because such draw is relatively shallow.'_ _
During & second drawing operation, the material
of the upper surface 33 of each truncated pyramid which
is substantially unworked during the first :drawing opera-
tion is subsequently drawn in dies to form the substan-—
tially semispherical projecting portioms 21 in this
illustrated embodimcnt. Here again, the depth of the

-
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fore, relatively high projections are produced w thout subjecting the
mat eri gl-.of the base sheet to deep draw ng operations. Because the netal
which is drawn during the second operation is substantially unworked during
the first drawi ng operation, the second drawi ng operation is performed on
substantially virgin material which has not been previously work-hardened.
Further, with<he two draw ng operations, better control of the stretching
of the netal f§“provided because a large ardd of netal is not being drawn
during a given draw ng operation. Because each of the conpound projections
extends the full distance between the | ower plane 18 and the plane of the
upper sheet 11, the panel has a good nonent of inertia and the ability to

support subst andd@dnd 0@eaw oAg! Bﬁe@ar&e.rorwsfe’%pet&ffém PRECkeNbEA1ayM Ni UM
amount of defl ection, Because the outernpst rows of the com pound

projecti ons ar SRR BRPIRELIPAE v I1s e laty@Ly a5kl - andbnthds
nmetal is provided g ttdedPegboditen@VerthellSHteSi@hl t o pabeliohe HaRROT

Foad on ¢ he parktat g bEnE| BEepPaved /antistiion HONaRe L art 8N EPF &3 heLant
projections areshapedcompoting phe jeewdlorextireenis i sl o4 - 1hehad). acehlere—
T on o ¢ hdedn eI SeTF, B1Ge B in ah HRR R e b el O
Therefore, the subijedtpogt thesmadteztialhefcwhersasd sheetrvocdeed dpamtings
o ections. | CBREHESET ne BarpbER chie itk i 4 Ea cdr Bipo 0 1R HE
as mehti oned alEmannd heperationr §.s| isublsd ardrideliy dmwotkednduedingl ther ni ng
the conpound prj. &0t | @PSwifg PUEELELYRYE the second drawing operation is
performed on sﬁbstantially virgin material which has not
been previously work—hardened. '
_ - Further, with the two drawing operations, better
control of the stretching of the metal is provided
because a large area of metal is not being drawn during a
given drawing operation.
Because each of the compound projections extends
- the full distance between the lower plane 18 and the
plane of the upper sheet 11, the panel has a good moment
of inertia and the ability to support substantial loads
L on the upper surface of the panel with a minimum amount
| of deflection. Because the outermost rows of the com—
pound projections are spaced from the side walls 26, a
substantial amount of metal is provided at the upper and
lower surfaces of the panel to support edge loading of
the panel where the;gteatest stresses occur for a given
load on the panel. In the illustrated embodiment, the
semispherical projections are shaped so that the lower
extremities of the adjacent portions of their side walls
37 are in substantial alignment with the side walls 34 of
the truncated pyramid portion of the compound projec—
‘tion. Therefore, the curved portions 31 at the corners
of the truncated pyramids blend into the asscciated por—-
tions of the side walls 37 of the spherical projections.



| oadi ng conditions. Further, the senispherical projections 21 co- operate -
W th the cover sheet 12 or 12a to provide an upper beam system shaped to
‘provide for the effective support of the cover 12 or 12a and to transferf -
stress to the upper extremty.of the truncated pyram ds. Such upper beam
system incl udes conpound curved-surfaces pro- vided by the sem spheical .
projections themselves and the portion 41 of the surface 33 whi.ch renains
in the plane 19 after the second draw ngjoperation. Such portigh 41 is

- spaced fromand is substantially parallel to the cover 12 and cooperates
therewith to provide an upper beam system at. t he upper extremty of each
conpound projection 16 which is strong and ri gid. Therefore t he upper beam
systen1eff%0|ently ransfersru%ress to,the u trem - s of the

LT uncat od BOFAHFAS the CHIE GRS AP dBREYdHEr SOPRAAS RATESR | over
beam syst eas whenh iocaeki mhbvuifthémeupaevebgamisyibememﬂqnawwEbrath@nblned

b t - isal ; : I d th
covers” 12 BpEanideBinide (Y bodbodbRr B B csdhe S B ERENR dingee' "
conbi ned bkeadingt epndfitfigirs panel depth over the entlre panel hi gher
oads can be sallsfRGLAndn, s MOR1EEhEe1ca10b4EN s of1 MBLET | A

I nVe le to

form ng the panel th the present ntion 0SSl rellably
produceaﬂppﬁpﬁéeeﬂiﬁaném3uﬁﬂvﬁfeﬁh@@h ¥3gPEe 13a MQyRﬂqxﬂiﬁt%nnetal of

m ni mum t K gkegspean bg%ttetmesm;{@al% pP8V18E FoRduH B Ad PRPE! IS
mnimzed. "~ 12 CLAIMS: 1.. A net hod of grodu0|ng a sheet netal elevated
fl oor panefUPBOFRgOan thSp&OUSTect? PF h2RoRBA tO transfer stress to

the upper extremity of the truncated pyramids. Such o/
uppef beam system includes compound curved surfaces pro-
vided by the:semispheical projections themselves and the
portion 41 of the surface 33 which remains in the plane
19 after the second drawing-opetatien. Such portion 41
1s'spaced from and is substantially parallel to the cover
12 and cooperates therewith to provide an upper beam
system at the upper extremity of each compound projection
16 which is strong and rigid. Therefore, the upper beam
system eEEiciéntly transfers stress to the upper extremi-
ties of the truncated pyramids 17.

- The truncated pyramids cooperate to provide a
lower beam system which combines with the upper beam
system to provide a combined beam system of substantial
depth for supporting the loads'applied to the covers 12
or 12a. Because these beam systems cooperate to provide
a combined beam system of full panel depth over the
entire panel, higher loads can be satisfactorily sup-
'potted for a given emount -of material forming the panel.

With the present invention, it is possible to
'reliably'produce an improved panel having a high degree
of rigidity with metal of minimum thickness so that the
‘material cost of producing the panel is minimized.

O



sheet wherein the | ower sheet provides an array of. projections extending to
the upper sheet, conprising in a first operati'on drawing in said | ower
sheet prelimnary projections to an internedi ate depth by stretching a
fiTst portion of said sheet netal while |eaving.a second portion
substantially adjacent to said first portion substantially unworked, and
subsequent |y <rawi ng sai d second portion t¥2 i ncrease the depth of sald

proj ections. met hod as set forth in Claim1l, wherein the depth of said
proj ections ' sed by a substantial extent by said subsequent draw ng
operation. ‘3. A nethod as set forth in Gaim2, wherein said internediate
depth is about 0.75 ingh ( a e f i nal e f proj ecti ons
after said subsequent 3ravm£ng oggga h@bdhggggt nge% E%%Fg 2 cm. 4. A
met hod as se?lﬁﬁatﬁdlﬁlaﬁy pﬂé@édhﬁglogaan1umpsreshegalanﬁlasﬂ0pemt|on is
substanti al | ¥héé’ﬁ’0€lhéée%r the iawérsuhaequg%v%aw 38 _aRZay! ogn. 5. A

method as set forth,in an&g preceding claimi wherein sal st operation is
per f or med sopFﬁ59°§&PBsfF Fn96P9|89 Shesypperofbeetnccomprisdpgt 4m @al | y

antnul artandf gargtsepepdtpont deawing! ?ﬁabadav\ubbe& t&ﬁb@tf p&-&tltm]gihht at the
extremty o r ecti 0 or in any
pr ecedi ng clgiﬁ#gﬁgéggfn gaﬁé gﬂg gﬁfiﬁraﬁPAB Yol E&g EEBPUPallty of
separate secﬁhnatypprbpeotpﬁnsaedtshéehgmb@ydnwheaehleavdngralsnnnmdy

proj ection. portfo Lsuﬁ%t§ntéallg lﬁPZceﬁtnﬁthQiﬁsfiﬁgtfBPEle any

precedi ng clalnl ereln sail nar gro ections are“forne
substantially unworked and subsequently drawing sald
\x

second portion to increase the depth of said projections.

2. A method as set forth in Claim 1, wherein
the depth of said projections is increased by a
substantial extent by said subsequent draﬁing operation.

3. A method as set forth in Claim 2, wherein
said intermediate depth is about 0.75 inch (1.9 cm) and
the final depth of said projections after said subsequent
drawing operation is about 1.25 inch (3.2 cm).

4. A method as set forth in any preceding
\ claim, wherein said first portion is substantially
unworked during said subsequent drawing operation.

5. A method as set forth in any preceding
claim, wherein said first operation is performed so that
said first portion of said lower sheet is subétantially
annular and said second portion is located within said
first portion at the extremity of said preliminary
projections.

6. A method as set forth in any preceding
claim, wherein said subsequent drawing produces a
plurality of separate secondary projections extending
beyond each said preliminary projection.
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truncated pyramds. 8. A method as set forth in any preceding claim
wherei n said secondary projections are symetrically arranged along the top_
of said prelimnary projections. 9. A method as set forth in any preceding”
claim wherein said secondary projections are substantially sem spherical .
10. A method of producing an elevated floor panel with a sheet netal upper
sheet and a sheet netal |ower sheet connk¥ted to said upper sheet by an
array of projections, conprising die drawing said | ower sheet ﬁd?produce an
array of prelimnary projections of internediate hei ght by stretching a

portion of the metal 70f ﬁamétha\d%ssla;%t forthl A Ay @cﬂedaair@ de walls of
said prelimnary ections .and | eaving a _second .portiqQn | ower
sheet adj a€éfiMsa H#PF& sadf; PER 3t PXAXP %ﬁﬁ(ﬂﬁ(&fe g‘i’ ?ﬁgr%safter
die forﬁ1ngreﬁbdtbampyrahaas to increase the depth of said projections by
stretching said second portions w thout substantially reworking said first

portions, and thereafter connecting the extrenities of said projections to
sai d upper sheet. 118.A Aemeshogs asesetofiarth ig any-Rreqedingdii ng wel di ng

sald prol eghhgns Werdif WARY s¥ifiddry Rirdjditivhgl axdnect|on. 12 A

met hod as sé alm 10 or wher h.of sai d

proj ecti on§metﬁ'épé&§-é’d 35'}'35'99905% z}'lheeﬁ%t é asjéi] Fﬁ?% of said
second porbbgagctlonsc L M S * 14 13. A nethod as set forth in any
one of Cains : o

9. A method as set forth 'in any preceding \‘)
claim, wherein said secondary projections are ‘
substantially semispherical.

10. A method of producihg-an“elevated ﬁloor

panel with a sheet metal upper sheet and a sheet metal

lower sheet connected to said upper sheet by an array of
projections, comprising die drawing said lower sheet to

produce an array of preliminary projections of
. intermediate height by stretching a portion of the metal

of said lower sheet to provide inclined side walls of

said preliminary projections and leaving a second portion

of said lower sheet adjacent said first portion _
substantially unworked, and thereafter die forming said ;;/
lower sheet to increase the depth of said projections by
stretching said second portions without substantially
reworking said first portions, and thereafter connecting

the extremities of said projections to said upper sheet.

11. A method as set forth in Claim 10,
including welding said projections to said upper sheet to
provide said connection.

"12. A method as set forth in Claim_lo or Claim

11, wherein the depth of said projections is increased by
a substantial extent by said stretching of said second

portions.
N O 0
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10- 12, wherein said prelimnary projections are forned as square truncated
pyrami ds arranged in an.array of rows ext endi'ng perpendicul ar to each ot her
and said second portions are |located at the extrenmty of said prelimnary
projections. 14. A nethod as set forth in any one of Clains 10-13, wherein
said-stretching of said second portions produces a plurality of separate
secondary projections extendi ng beyond eack said prelimnary projection.
15. A method s set forth in O aim 14, i ncluding deformng a plurality of
substantially sem spherical projections in said second portions. 16. A

met hod as set forth inl@lai &k dethodchsdsel forthndnsang esnlesdniClalims

sem spheri cal 4Rk 9] €gtii ' f rt.l : e t?%q&k

t her eof . 17.&2 %gfhghéggigg%gggrPﬁgﬁﬁﬂgﬁgggng%§?§8?gfkg f -16, |ngféa ng
connecti ng s&ABagBpEruRFAtPEWBY TIRAASSs aryangrindna apa arepy: Bdr &9#sneen, and
filling the ea¥ehdifgt peependicuiaRetod@dchovRhetanES sWikh sdcopd abl e
material. 18. A pethod as_set fqQrth ip Aaim17, wherein said_settable
material is H°E§ﬁ8ﬁ§i?F8u§°ﬁﬁF§ﬁiQF.tBQ.eKtF€PPSﬁg8faFa§ﬁe8F natYevat ed
fl oor panel ppoijegtipps. and | ower spaced apart surfaces, conprising a base
sheet and a cover sheet, said base sheet providing an array of |ower
projections of a predeterm ned size, said base sheet also providing an
“array of upper projectildns dxmethodgasr sett forsht doranyeone ofCClaimg S

¥ 15 of sapdihoVgheRe2hCehiaNStRAtchdIng BiEZ8aliaS Belbd Perdions
produces a plurality of separate secondary projections
extending beyond each said preliminary projection.

15. A method as set forth in Claim 14,
including deforming a plurality of substantially
semispherical projections in said second portions.

16. A method as set forth in Claim 15,
including forming said substantially semispherical
projections with flattened portions at the extremities
thereof. )

17. A method as set forth in any one of Claims
10-16, including connecting said upper and lower sheets
to define a cavity therebetween, and filling the cavity
between said upper and lower sheets with a settable
material. - '

18. A method as set forth in Claim 17, wherein
said settable material is a cementitious material.

19. A rectangular sheet metal elevated floor
panel having upper and lower spaced apart surfaces,
comprising a base sheet and a cover sheet, said base
sheet providing an array of lower projections of a
predetermined size, said base sheet also providing an
array of upper projections extending from the extremities
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predeterm ned size, the upper extremties of said upper projections being
connected to said cover sheet, said upper projections in conbination with
said cover sheet form ng a beam system operable to transfer stress from ’
~said cover sheet to said |ower projections and distribute said stress over
said | ower projections, and said upper and | ower projections cooperating -
W th said cover sheet to provide a conposige beam system of substanti al
dept h operable to support |oads applied to said cover sheet; saisd’ f | oor
panel havi ng been produced by a nethod as set forth in aim1l or Caim 10.
20. A roor a a a kN d j ections
are truncat® Eg%dp??,@?‘aeﬁ?%iPcwa‘?s hiviag SiBige 1ndel hAC RN

t hi ckness, predetermined:pi GPouﬁberuBPGFeG¥F§R§1§he§a@ﬁ éﬁiéau@PFGMer

proj ections ?5‘3‘6&€i8€sfBéﬂhéhEoHﬁEEteeXEbeghhﬁ E:BQEQOEhe%%' d sagRer
prOJectlons al so elng g&oV| @B lned IIs g substag lally

uni f or m t hi BRAGEsPT93€C ?Pﬁo?npﬁﬁ 15? dgp ¥ hsPﬁ Qvero6heRter ei n said
I ovvelr proj egbimpagaacbeahssgsten! bpesgbleetor nwaascérp;m-msés fram A floor
panel as se r a L RLOLEGE i

general ly séﬁig %Eyégagkgég]ﬁapeggﬁdiggg§pb ﬂ%@gxoﬂfhhﬁﬁ q%%giﬁﬁte
extren1t|essengagtngSSaouecosandsHQUEraDUOEGD&éQHSheBBdoSaiﬂ uppeM oor

panel as sejp ;&befn H:%E\:Zg swess eea%ahe B(isal Aga! RV rC Spletsheet

cooperate to |ne a.cavity ere e meen caV|ty I.s Tilled at
| east in pak® RFPK ﬂesﬁuﬁam88§é§ﬁ|Hgaﬁaﬁgﬁtﬁp of ‘supstantyi afl&&Ptﬁhnel as

set forth igpérable28o whppert 3omdsCappliedstbi sadd woverashe@ntitious
said floor panel having been produced by a method as set
forth in Claim 1 or Claim 10.

o/

20. A floor panel as set forth in Claim 19,
wherein said lower projections are truncated and provide
inclined walls of substantially uniform thickness, and a
plurality'of upper projections on each of said lower
projections extending from the upper extremity: thereof,
said upper projections also belng provided with inclined
walls of substantially uniform thickness.

' 21. A floor éanél as set forth in Claim 20,
wherein said lower projectlons are substantlally square. -
truncated pyramids.

22. A floor panel as set forth in Claim 21,
wherein said upper projections are generally
semispherical in shape and are provided with flattened
extremities engaging said cover sheet and welded thereto.

23. A floor panel as set forth in Claim 22,
wherein said base sheet and cover sheet cooperate to
define a cavity therebetween, and said cavity is filled
at least in part with a sound deadening material.

I
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material. 25. A rectangul ar sheet netal floor panel having upper and | ower
surfaces extendi ng al ong upper and | ower spaced-apart planes and bei ng
adapted to be supported at its corners, conprising a base sheet and a cover
sheet, said base sheet providing an array of truncated pyram ds extending
fromsaid | ower plane to an internediate plane anda plurality of generally
sem spherical projections extending fromeggh truncated pyram d at said

i nternedi ate™ Pl ane to an upper extremty in said upper plane, said cover
sheet being welded to the upper extremties of said projections, and said

base and cover sheets opetating_to_prqvide a,beam system.operahle to
support | oads applied % ’thé §ng§bgagﬁqs§§ds@&ngr§§eéP;9§%¥T'?Poor panel
havi ng been phettedadshyidacawiltyd iss fiddletomiithi @ Ceamiemtitdoud ai m 10. 26. A

met hod of prﬁgggggg a sheet netal elevated floor panel, substantially as
her ei nbef ore escrléed with reference to Figs. 1, 2, 4 and 5 or to Figs.
1-3 and 5 of the acconpanyi ng draw ngs. : .

25. A rectangular sheet metal floor panel
having upper and lower surfaces extending along upper and
lower spaced-apart planes and being adapted to be
‘supported at its corners, comprising a base sheet and a
cover sheet, said base sheet providing an array of

W truncated pyramids extending from said lower plane to an
intermediate plane and a plurality of generally
semispherical projections extending from each truncated .
pyramid at said intermediate plane to an upper extremity
in said upper plane, said cover sheet being welded to the
upper extremities of said projections, and said base and
cover sheets cooperating to provide a beam system
operable to support loads applied to the surface of said
cover sheet; said floor panel having been produced by a
method as set forth in Claim 1 or Claim 10.

26. A method of producing a sheet metal
elevated floor panel, éubstantially as hereinbefore
N~ described with reference to Figs. 1, 2, 4 and 5 or to
Figs. 1-3 and 5 of the accompanying drawings.
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