A DI RECT CONVERSI ON RECEI VER The present invention

relates to a direct conversion receiver conprising a | ocal frquenc
gener at i ngV262H¥8rent which is coupled to a pair of quadratRGRA %‘P@g‘k‘d

m xers for mxing down an rf input signal to quadrature related signals, a
denodul at or ' '

: | -1-

A STRUCTUORAL MEMBER

The present invention relates to a structural
member.

The present invention relates particularly
5  although by no means exclusively, to a structural formwork
for use in the construction of composite slabs for flooring
systems of buildings.

It is known to ﬁse profiled steel sheeting having
parallel ribs separated by pans as a structural formwork in
10 the construction of flooring systems of buildings. In use,
profiled steel sheeting is welded or otherwise secured to
horizontal supports, reinforcing mesh is positioned on the
sheeting, and concrete is then poured in situ to complete
construction of composite slabs.

15 However, profiled steel sheeting can only be used
in relatively short spans (t?pically less than 2,500mm)
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for denpdul ating the quadrature related signals into denpdul ated data, and
a.f.c. for providing a control signal for the | ocal freguency
genera |ng2§%?angenent, the a.f.c. neans being coupled 1 ﬂ@*@? re
paths. Such direct conversion receivers can be digital paging receivers or
transcei vers using an FSK (Frequency Shift Keying) nodulation schene, but °
al so transceivers for cordless tel ephgny or the like. - A
di rect conversion receiver of this kind is known fromthe British Paten
Appl i cat imstween? peithahbfit boppbetknbafiorie rsaguioning temporaryei ver, an

a.f.c. (QH§8Q§E' : | ) asid S SCl tor with

i nherent "correc d %6{‘2*?‘9?%%3¥§5§§%?§%d‘§?0m s](')é# ?{atﬁaé! - gg%dggugﬁénnel :
recei ver Patadditian. profidedosteel sheebing lacks, hhestdiffeemsi s fed to a
phase detfifd Gtrdmpd Pfetiedhby Maniracombetimpatypesicth is also fed to a
frequency, di | 0 N&t Q. t ' ect d the
'freqﬁencyc%'lhgé(;ﬁr%i%ﬂr%’gt %.rimg% P%g ?ggga%rgl(g%%‘%?;e‘?é,) an ougpl)‘ljt g%e%%i ch

provi di ngfagrermmifect &hensapaghryhof sthedformwork [tecflansyeil | ator via a

| ow pass ddddtuctich 10, sbeh ash8tacked materiails.

In particular, in steel-framed buildings where
unpropped construction is often favoured, the relatively
10 poor spanning capability of profiled steel sheeting has
significantly restricted the range of floor framing ‘
arrangements that can be considered in design. This has
impinged on the economy of steel-framed huildings and made
it more difficult for steel-framed buildings to be
15 competitive with concrete-framed buildings.

It is also known to use precast concrete panels
as a structural formwork in the construction of flooring
systems of buildings.

A known type of precast concrete formwork

20 compfises precast coﬁcrete_panels inco;pptating "pittini"
reinforcing trusses'(also.known:as_“la;tice girdergﬁ)
embedded in the concrete. The trusses comprise parallei'top
and bottom chord elements that are connected together by
web chord elements. In use, the panels are placed directly

25 on horizontal supports ox beddgd on concrete mortar where
there are irregularities. After the-pahels are positioned,
.concrete is poured in situ to complete constfuction of
composite slabs. In Australia, this form of construction
is known as the TRANSFLOOR system. | '

30 The pre-cast concrete panels of the TRANSFLOOR
system typically weigh 140 kg/m? (55 mm deep) and are
2,500mm wide, and the recommended maximum truss spacing is
500 mm for slab panels. The panels are relatively heavy
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a.f.c. means are conplex in that a closed loop a.f.c. is used conprising a
|l oop filter. O her known direct conversion receivers such as pagi ng

recei vers, YPO#2W62rystal oscillator as the |ocal oscill at oPCTARS6HI6eCt
to frequency drift problens due to crystal aging and tenperature drift,
the nore difficult to overcone; the higher the data .rates.

It is an object of the present invention_tg provide a direct conversion
recei ver not having the drawbacks of known receivers, and having reduced

conpl exi ty. (compared wikth ig¥cEiARd BrdielcaheEING) Sad) ARSI L1 iF¢ear di Ny
to the present_invention s chq&gpterlzed in that the af.c. nmeans conprise
a digital -t o- 28I SERRD iRfpition. .

REPLACEMENT SHEET

The TRANSFLOOR pre-cast panels are typically
probped at 2,400 and 1,800 mm centres for forming slabs and
5 beams, respectively, to suit the spacing of standard steel
frames used as falsework. For spans in excess of 3,000 mm,
it is required to apecifically check that deflections are
satisfactory. '

The TRANSFLOOR pre-cast panels may be cast with
10 polystyrene void formers placed between the trusses to
reduce the volume and weight of the concrete poured on top
of the panels to form the finished composite slab.

The TRANSFLOOR pre-~cast panels have greater
stiffness and strength than profiled steel sheeting.

15 However, the TRANSFLOOR pre-cast panels are
significantly heavier and are more easily damaged than
profiléd steel sheeting; Thus, considerably more care must
be taken when transporting and handling the TRANSFLOOR pre-
cast panels. |

20 It is also known from Japanese patent application
JP, A, 4-222739 (Hory Corp) to use a profiled steel
sheeting with top chord elements spaced above the sheeting
and web chord elements welded to the top chord elements and
to the steel sheeting as a structural formwork in the

25 construction of flooring systems for buildings. In this
arrangement, the steel sheeting, the top chord elements and
the web chord elements define trusses. The Japanese patent
application teaches that the web chord elements should be
welded to the tops of the ribs of the steel sheeting and

30 does not-disclqse or suggest'the connection of the web
chord elements to any other location or part of the steel
sheeting. ' '
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2 arrangenment for providing the control signal, signal quality
det er nfyididgB16k8ans for determning a valid data signal fl;mﬁ;'%og&rmdul at ed
w.gdata, .storage neans for storing a valid data range during scannlng

“t'ntérval s, and means for adj usting an output signal of the

dlgltal-to anal og conversion arrangenent to an adjustnment val ue within the*
valid data range. A very S|nple a.f. é -neans is achieved, a loop filter
bei ng di spensed with. The a. . heans essentially is. based upon open | oop
control, the contrGP“Sﬁ@ﬁ&ﬁcﬁéFnﬁasuﬁGHFEGdf?ﬁﬁnﬁ#qﬁiﬁ(?QQWGPt preferably on
a.regul armb@élﬁnismﬂ@dﬂmm ok onl Bhepstiaetafal hfoxmested signal or

b | . X 1
ot ool calfaforsd L e el RRBRRChED BabEod Udd ' g B! 1O
d|gltal-tnossthiﬂcﬁ}QﬁﬂﬂﬁﬁiﬁQN¢anﬁ§Hg§#9R§ a?ﬂeh%%qumﬂhﬂauﬂhﬂgb i s

obt aigned. afP@nFeREa tid WU the w&bbaaadauamaméﬂeslmg&saﬁéweasuch

scanni ng not_be re eate en erat re drif r agi ng

being slo b€%5 ané) FP bg ?ggb%t %ﬁF?ﬁﬂﬁ

i nt er nat | combarpiple omd.o mn/\@tmy @Stgsanessel etuxfzcantly better
performance.

As a consequence, according to the present
10 invention there is provided a structural member comprising:

(a) a profiled steel sheeting haviag a
plurality of parallel ribs separated by
pans; '

{b) a piurality of top chprd elements spaéed_
15 above the steel sheeting; and

(¢) a plurality of web chord eiemgﬂts
connecting together the steel sheeting and
the top chord elements with each web chord
element being cbﬁnected to one of the pans

20 or to adjacent pans; o

‘such that the steel sheeting, the top chord elements, and
the web chord elements define at least one truss.

It is preferred that the web chord elements that
are connected to one top chord element be connected to one
25 pan such that the top chord element is positipned above
that pan. | .

In an alternative arrangement it is preferred
that the web chord elements that are connected to one top
chord element be connected to adjacent pans such thﬁt the

30 top chord element is positioned above the rib that
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an a.f.c. for a superheterodyne receiver having a digital-to-anal og

converter plying a control signal to a local oscillator, but this
e o808,

a.f.c.
errofs S|gna
Furt her nore,

I S necessary,

is a digital closed loop a.f.c., i.e. a RGHAL/
is conputed on the basis of a neasu- red offset frequency.

a separate RSSI circuit (Received Signal Strength Indication)

t he discl osed nethod onlywgrking for strong signals.

I n 'an enbodi nent of the direct conversion receiver according to the present
i nvention, thgepsfasésthe \wijacem: pamsl.ue around a m d-range value within
the valid data range. In this way a nore reliable adjustnment value is
obt ai ned as woul d be obtai ned nore at_ the boundaries of the valid data

range where transition ¥ @ PREF®TESI SPAF BhaPETReEIFAL AR B B with

oscillator drgéfuctural formwork |foif Wse tiethenbedstruétdin tee dli rect

conver si on 1 eGelueks ECCRIh b & DS UL sk UCBE Q ok lafd | 15!

oper ati ng nodé

Irs range I'S Scanne a secon oper

second, limted, range is scanned around a previous adjustnent value. It
achi eved g hat fr equencnéwwwéﬁm m&emedoﬂaﬁ@:ﬁwm&mw tihel nt

has been adj usted

scanni ng i s hwebechand | elerents tandl ddien tiopabord| elegents be capable of

10

15

20

25

transferring longitudinal shear and tensile forces that
develop when the structural formwork is loaded.

The gsteel sheeting may be any suitable profile.
For example, the ribs may be open or closed, i.e.
re-entrant.

It is preferred that the steel sheeting comprise
two ribs that divide the steel'éheeting into three pans and
a lap joint that extends along each side edge of the steel
sheeting.

The top chord elements may be of any suitable
construction and configuration. For example, the top chord
elements may be reinforcing bar or wire or elongated '
channel-ghaped members.

similarly,'the web chord elements may be of any
suitable construction and configuration.

The web chord elements may be connected to the
steel sheeting and the top chord elements by any suitable
means, such as welds, nails, clinch or screws.

According to the present invention there is also

provided a composite slab for a flooring system of a
building comprising:
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achi eved, when scanni ng overl aps expected data franes, that these data
frames_are not lost. In practice, for robust detection of valid data, such
over | WORBYI0ccur. Thus, the scanning can be done in bREHAEPSRN0& franes.
3 ' I n an enbodi nent of the direct conversion receiver .
according to the present invention, the signal quality determ ning nmeans
conprise a frequency-to-voltage copvgrier coupled to an anal og-to-digital
conversion arrangenent or to a conparison arrangenent, for determ ning the-
valid data signal. (ap thtbe edthpwetErdl fdxmwbrkdescribed in the

preceding paragraphs; and

(b) a layer of concrete on the structu:il
formwork.

5 The present invention is described further by way
of example with reference to the accompanying drawings in
which: ' ' .

Figure 1 is a perspective view of a preferréd :
embodiment of a structural formwork for use in constructing ‘
10 a composite slab for a flooring system of a building:;

Figure 2 is an end view of the structural
formwork in the direction of the arrow A in Figure 1;

Figures 3(a) and 3(b) are end views similar to
Figure 2 of alternative forms of location and connection of
15 elements of the structural formwork;

Figure 4 is an end view of a replica TRANSFLOOR
pre-cast concrete formwork panel used in test work carried
out by the applicant;

Figure 5 illustrates the test work set-up;

20 Figure 6 is a load-deflection curve obtained from
the test work on the TRANSFLOOR pre-cast panel;

‘Figures 7(a) and 7(b) are load-deflection curves
for structural formwork formed in accordance with the _
present invention tested by the applicant and using BONDEK

25 profiled steel shgeting:'

Figure 8 is a load-deflection curve for BONDEK
profiled steel sheeting tested by the applicant and;
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quality is determ ned on the basis of a threshold of operation with respect
to BER (bit error rate). The signal frequency at the threshold of
operatlon WAP67406% fferentiated from the frequency of a noi BEI/ADS6/0006
alone, i.e. where no data are present. I n anot her enbodi nent
of the direct conversion receiver according to the ‘present invention, the
signal quality determ ning nmeans conpri gesa_m crocontroller coupled to a
gated counter for deternmning the valid data signal. In this enbodi nent,

the control si gnal val lﬁd\ﬁ:‘dJVSEf:.%r abkxbiBo6ENréswits [vE Fidive @lemeaunt er

data range  saafvis 4Af Spaliiiie Soi oRrr IR Ve A thd bbithet o

receiver according to the present i nvention, the S|gnal qual ity determ ning

means determne the Val' :Qaalamsaamenéaéf Seudd ﬁ'l:ﬂﬂﬁ!ural member

characteristics of the dulaﬁgﬂhq% h is a CRC th a

uni que error SHOWRIR F ¥ ab gﬁf ?%ﬁt?ﬁr#t . The

acronym GRC nfamw@klfm: F&achnnbnxiy:ecmb ind ahﬁlaortmqmma Bi t

Error Rate. fnbodlnent preferably a mcrocontroller is to be used,
a

eval uati ng the S|gn characteristics. Detection of the signal
characteristics can be done according to relevant standards, e.g. the

POGSAG pagi ng st andar d.with reference tbnragﬁuékhBraﬁﬂﬁnuhunﬂﬂsuﬁhatu&hnect
converS|on re§8¥¥§£:€C88E£4I§EJO t he

(a) a profiled steel sheeting 3 having two
10 parallel ribs 5, three pans 6, and two lap
joints 24, with the ribs 5 and the lap
joints 24 extending in the longitudinal
direction of the profiled steel sheeting 3;

(b) two top chord elements 7 spaced above the
15 steel sheeting 3 and extending parallel to
' the ribs 5; and

{c) a plurality of web chord elements 9
interconnecting the steel sheeting 3 and
the top chord elements 7 to provide bracing

20 in both the longitudinal and lateral
' directions of the profiled steel sheeting
3.

In effect, the formwork comprises trusses that
are constructed with the profiled steel sheeting 3 forming
25 the bottom chord element of each trusas.

In accordance with the present invention, the web
chord elements 9 are connected to the pans 6.

~ In this connection, in the embodiment shown in
Figures 1 and 2, the top chord elements 7 are positioned
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present invention, the local frequency generating arrangenent conprises a
thernah%*vgﬁéggated crystal. It is achieved that a period between

consec ans is prolonged. Especially in a direct cB&¥AU6/80p06
communi cation device as a handhel d device, usual |y being powered by neans
of batteries, this leads to battery saving. A further

enbodi nent of a direct conversion recegver according to the present

i nvention is characterized in that the receiver conprises first a.f.c.
means as abawveethencengrenef othe hewe| cuter pans ¥l ofsthenprafiled neans

particul argl b}seiu gh@hk@nsos aﬁaaew%saﬁ@fw dlenattis! ss b@N@hsn

RSSI - mreans etern1n|ng nal strength of the input S|g t he

di rect cofRordi ShemeRtuAi 85 |6 Free %ﬁed’%rﬁ aRevenriy BvERe{ rom t he

first to thp shosddeldeiment Vremasloéatdme dexisr dentthespgnall ofr thgt h exceeds

a pregete '?g_q_ehhgggggl ghXQLHﬁg ﬁ\ndgpﬂ.ggl a.f.c. neans is thus achi eved.
.T.cC.

The first neans are opt for relatively lowrf input signa
power, whereas the second

The present 1nvention extends to any other
suitable arrangement of the top chord elements 7, the web
chord elements 9, and the profiled steel sheeting 3 in
which the web chord elements 9 are connected to the pans 6.

10 By way of example, in the embodiment shown in Figu:e 3(a)
the top chord elements 7 are positioned above the ribs S ‘~
and the web chord elements 9 of each top chord element 7
are connected to the pans 6§ on opposite‘eides of the ribs 5
so that, in effect, the web chords 9 straddle the ribs 5.

15 - The profiled steel sheetinglz may be of any
suitable configuration, such as BONDEK steel sheeting.

The top chord elements 7 and the web chord
elements 9 shown in the figures comprise lengths of
reinforcing bar. It is noted that the top chord elements

20 and the web chord elements may be formed from any other
suitable section and be of any suitab;e.configuration.

In the arrangement shown in Figures 1 and 2, the
web chord elements 9 are welded to the steel sheeting 3 and
to the top chord elements 7. With reference to Figure

25 3(b), altermative forms of connection of the web chord
elements 9 to the profiled steel shee:ing 3 and to the top
chord elements 7 cempriee clinched or screwed connections.

It is noted that the present invention extends to
any suitable form of connection of the web chord elements 9
30 to the profiled steel sheeting 3 and to the top chord
elements 7 which is capable of transferring longitudinal
shear and tensile forces that develop when the assembled
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4 a.f.c. means are optimsed for relatively high rf input power, |eading

to an overall optimal a.f.c. perfornmance. The present
i nventi on WA/2188% be described, by way of exanple, with rePEFANSE0M086  he
acconpanyi ng draw ngs, wherein Fig. 1 schematically shows a

direct conversion receiver according to the present invention,
Fig. 2 shows an enbodi ment of signal qual gty determ ning nmeans accordi ng
to tthe present invention, Fig. 3 shows a

frequency-to-ynit ape Toadeter in signal quality determ -

The structural formwork described above has the
following features and advantages over other types of
formwork such as profiled steel sheeting per se and precast

5 concrete panels (such as TRANSFLOOR precast panels).

(1) By connecting the web chord elements 9 directly
to the steel sheeting 3, the profiled steel
sheeting 3 acts as the bottom chord of a
plurality of trusses and its very large tensile
10 capacity is available to be utilized in the
longitudinal spanning direction of the formwork,
thereby enabling relatively long unpropped span

lengths.
(i) The second moment of area of the profiled steel
15 sheeting 3 about its horizontal major principal

axis contributes to the stiffness of the
formwork. This contribution would be
particularly significant in shallow panels.

{iii) There is the potential to reduce the density of

20 the trusses by leaving the central pan open as is
shown in the embodiment of Figures 1 and 2. This
applies because the ribs 6 can stiffen the
profiled steel sheeting 3 to a sigmnificant
degree. The resulting deflection of the profiled

25 steel sheeting 3 in the unsupported pan 6 would
therefore be less than if the sheeting 3 was
£lat. The option to leave free the middle pan 6
also makes it possible for the profiled steel
sheeting 3 to be walked on and the weight kept

30 more manageable during handling. It is also
noted that by fitting pdlystyrene void formers in
the free pans's, workers find it easier to step
over the truéses by walking on the-polystyrene.
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ni ng neans according to the present invention, Fig. 4 shows

anot he J7ent of signal quality determ ning nmeans t he
bt ECHc

presen i on, Fig. 5 shows ranges acc he
present invention, Fig. 6 shows frequencies of signals .
according to the present invention, and Fig. 7 shows a flow
chart for second a.f.c. neans in a dil@ct conversion receiver according to
the present invention. Figure 1 schematically shows a :
direct cokd®)sion rEheiuas of RRQFidedy %eeghehgrsyem% % RPRR#edrhe direct

conversi on recei vered, f1dt Gtexl) sheeting)i hgst ancther Vadvattdgs  es an

antenna 2 for receiyl r i negu ' t E@gpﬂ! f I ch can
be an rf FSK (Fr equteﬂr'l%g; % f{i%;#rﬁJeglggngpgéé??ggﬁgi- no%%l% éewd di gi tal
signals. The rf inpthe stoprrets which.gopsribpgesnbesthef anplifier 3, which
Is caypled to quadr@tgéct Prédesst cidhe sheetdhbecdctingngs Q channels, for

m xing down the longitudinal reinforcement of the composite slab.

The structural formwork described above has the

following features and advantages when compated with the

N ‘arrangements disclosed in Japanese patent application JP,
10 a, 4-222739. |

(i) The applicant has found in finite element
modelling and analysis work, which is discussed
in more detail below, that the connection of the
web chord elements 9 to the pans 6 in accordance

15 with the present invention and not to the ribs as
taught in the Japanese patent application
produces structural formwb:k that has at least
comparable, and in some situations significantly
better, performance.

20 (ii) A particular feature of the present invention is
that it is well-suited to BONDEK and similar
profiled steel sheeting that has female lap ribs
24 and male lap ribs 25 along each side of the
steel sheeting. When connected together on site,

25 the female lap ribs 24 and male lap ribs 25 form
lap joints 26. The reason for this is that more
trusses can be positioned in the pans 6 for a
given width than with the_arrﬁhgéments disclosed
in the Japanese patent applicatibn because the

30 Japanese trusses can not be connected to the male
lap ribs 25. '

(1ii) The present invention is not'subjgct_to the
limitation of the arrangements disclosed in the
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rf input signal rf to quadrature rel at.ed-si'gnals | and Q The quadrature
path 4 conprises a phase shifting device 6 causing a +45 degq

shift of t ggﬂ%HW?fied'rf signal. The phase shifting device9§&ﬁ§H@@@®?ed to
a mxer 7 for mxing dowmn the rf signal rf to the signal I, an output of
the mxer 7 being filtered and limted by neans of a respective filter 8

and a limter 9. Sinmlarly, the quadratuag path 5 conprises a phase

shifting device 10 causing a -45 degrees phase shift of the anplified rf
signal, a mixer 11, a Japanesé patent application that the ribs must be 5

filter 12, and a |im t §hed 3ih Wrdér i)y dHaN1Re thedWab Ehofdceiehds thh and
12 are provided for |jmti %éhe rﬁi‘se il%andvm dt h and for channel
selectivity. By A(}couéﬁ'ﬁ 3 (2 the ribs.

(iv) The present invention is not subject to the
5 limitation of the arrangements disclosed in the
Japanese patent application that the width of the
"trusses” is determined by the spacing of the
ribs of the profiled steel sheeting.

10 In order to evaluate the performance of the
structural formwork of the present invention the applicant

carried out the following experimental work.

1. Test work on the following types of
formwork:

i5 (a) a TRANSFLOOR pre-cast panel;

{b) - a preferred embodiment of the structural
formwork of the present invention; and

(c) BONDEK steel sheeting.
2. Finite element modelling and analysis work to
20 compare the performance of the structural formwork of the
present invention with that disclosed in Japanese patent
application JP, A, 4-222739. '
1(a) TRANSFLOOR pre-cast panel.
The TRANSFLOOR pre-cast panel was constructed
25 according to the details shown in Figure 4 and comprised a
plurality of "Pittini" trusses 15 embedded in concrete.

The panel was 3,200 mm long and weighed 2.47 kN.

The test set-up is shown in Figure 5. The
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filters 8 and 12 to the mxers 7 and 11, DC-offset effects are avoi ded. The
limters 9 and 13 are provided for renoving anplitude signal variations.
The m%¥@P2€21068nd 11 are further coupled to a |ocal fredEMAYIHONS at i ng
arrangenent 14, e.g. a crystal oscillator having a crystal 15 as a
frequency determ ning element, via a frequency nultiplication arrangerrent
16. The |l ocal frequency generatl ng -agpangenent 14 can al so be a nore

el aborate arrangenent, e.g. a frequency sysnthesizer having a crystal

osci | | at arraNSFLODROPafiedgwas  shpporced fate it @hd Jdc lehate ghenan-

YS! ARl oRARdOREA SellehGab?S! Sog Un S k30 gtT T00p) . 10

direct ¢ sion r ce| Ver the m x1hg Trequenc utput frequency
flefr] ofamelded, o ﬁhPc&PPoﬁ‘ﬁPr'aﬁg@n%rﬁ°%e%rﬂ%é°“§emla§s osci |l |l ator

frequegcmanc? Q%Sﬁ.an&uﬁhahhahci‘eéﬁ ivé ewmfhat erHe QW’:LI &g iabaaellcss ! anﬂ Q
are _obtaine t CRLLLEL fhed nst two phase
shi fls i ng d’é'\ﬂdc?'e iga wu?hgg% é%g?%egéé l%leeé’ra(ralleésﬁ' ﬁ?&?& g Pﬁg _
respecti \/'@Iﬂ}itﬂal%'l IS 866 aégFeesnablﬁs%t%ﬂ fhﬁ&t@-mml@é‘@@aﬁobbeappl i ed,

for phasgciiididnaa theoashi that eﬁeﬁiﬂﬁ“ fef e, t@e’@.’ba&ﬁﬂﬂal s. Eg.
for FSK nodulated rf sig 4 kHz and

I dev
4kHz aro 3559(%' TR0 Eagﬁ he; P@ﬁ'ﬂﬁiﬁ 6‘%6 #lﬁhleﬂ’hg/(?gn ESP physical |y
bei ng prmd ite siguletdngcbending pander gind £oxin lruqﬂimr(ueeg | ogi cal "O0O"
andyogi Galgu 9{‘ %ra&a@ 1ogd %Q“ﬁiaﬁlié&eaé'Qﬁﬁiﬁdx@'&isgﬁkﬁmén\‘."'z

signals, ;J&&J éE&%LEQ%n cont:ailve

The total load-deflection curve obtained-frmm;the'
test is shown in Figure 6, and is briefly described as
follows.

15 The initial portion of the curve (shown dashed)
- had to be estimated from the self weight of the panel (=2.3
kN between sgupport lines) using the average stiffness
calculated while the loading frame was being applied (i.e.
the next stage of loading) and taking into account the _
20 final loading pattern. : |

At a total load of approximately 6.8 kN, the }
slope of the load-deflection curve reduced suddenly ;
corresponding to the onset of cracking-of'the concrete.
Throughout the test, the cracks were observed to coincide

25 with the lower node points of the "Pittini" trusses 15
where the truss webs provided anchorage to the bottom chord
wires, noting that at higher loads the cracks extended over
the full depth of the concrete indicating that at the
cracks the tensile reinforcement carried the whole of the

30 tensile forces. It can be seen in Figure 6 that the slapé
of the curve prior to cracking is satisfactorily predicted
using elastic suncracked" transformed section theory as
recommended in the TRANSFLOOR Technical Manual. Using this
theory, the tensile stress in the bottom fibre of the
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phase, if fL=f[err]ln case of a frequency offset of the oscillator
frequency fL with respect to the rf input signal rf, i.e. with respect to
the carri eVOPPRYNcy f[err], the baseband signals | and QRHAUWHMS
frequenci es which have different values during data "1" and data '0'. For
obt ai ni ng denodul ated data, the direct conversion receiver 1 conprises a
denodul ator 18 to which the quadrature oghated signals | and Q are fed. The
denodul ator 18 can be a | ead-lag phase detector for denodul ating FSK dat a.
The denmpdul aicticrbtel reachpicdppraximaeeny 4 [Npx akO tie anseer ofontrol | er 20

i th RAM and . EQMIRTON yor21 800284200 G0 dhél LGRS ScRRretiChs the

m crocontrol l'ersare w _ denodul ator 18 provi des
denodul at ed ddime ®faloaddnghwagada-PiMPar and this vadaer is: ¥eEy 62ABYUI at ed

data L dg a]-c Fajo &He@¢hagacterigeivestreNgth ol mlxsfmsz_ as‘zom&bsderray be ]
provi ded.for such as e Vi n anplifier 24 and a speec
reproduang4&3ﬁ%§§1§§?f§% &ﬁ?§§#§?§énpﬁ§%g%ge via a display unit 26, a
audi bl e tone signal via a bl eeper 27, and a visual alert signal via an LED

28. !n case of a paginﬁo&é@&§9€6ﬂ8é1ciiéﬁ5ﬁ5fﬂﬂdﬂi,ﬁﬁﬁﬂsfiaxﬁiﬁlpr0VidEd for
sending a re“é@f%éﬂ%%%a%&’tgglggausrhook panel reduced considerably as

shown in Figure 6.

The TRANSFLOOR panel finally failed at mid-span

10 when the two top chords of the "Pittini" trusses 15
buckled together in compression. The failure occurred:
suddenly when the total load was approximately 15.9 kN
(with a corresponding applied load equal to 13.5 kN). at
this stage, the maximum bending moment (per "Pittini" truss

15 15) supported at the mid-spa_n cross-section was 3.0 kNm.'
This compared with an allowable moment capacity of 1.52 kNm
for a T110 truss given in the Transfloor Technical Manual.
Assuming a lever arm of 107 mm between the centres of the
top and bottom chords (which was a measured value), the

20 stress in the 10mm diameter top chords of the "Pittini®
trusses 15 reached a maximum value of 357 MPa. With
knowledge of the stress-strain properties of the top chord
steel, it was possible to deduce that the steel was still
behaving elastically immediately prior to buckling.

25 1(b) Preferred embodiment of the present invention.

The preferred embodiment of the structural
formwork of the present invention was constructed using a
' gheet of 1.00 mm BONDEK profiled steel sheeting and two of
the same "Pittini® trusses used to construct the TRANSFLOOR
30 panel described above. Therefore, the panel was fabricated
slightly differently to that shown in Figure 2. The small
bottom wires of the "Pittini" trusses were spot-resistance
welded to the BONDEK sheeting in the middle between. each
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6 means 29 are controlled by the mcrocontroller 20, the transm ssion
nmeans Q‘?)idaﬁ ?]sgoupl ed to a transmtting aerial 29. Accordj to the present

i nvent | on, P € direct conversion receiver 1 conprises a. AURRL00006
conprising a digital-to-anal og conversion arrangenent 31 for providing a
control signal ct for the local oscillator 14, signal quality determning -
means 32 for determning a valid datal&ignal vdta fromthe denodul ated
data dta, fromthe filtered denodul ated data fdta, fromone of the signals.
| and Q trues paned MeinhpuiTenside testing Pfnvelded samples oragrom a
product ofaibfed S HS dorFitndthd @LAEADIRAEY bOTthé OwéI@imy val i d data

range during_scanni ng Jj.nterval.,s t st or ' ans,being, th menory 21
e.g., and’ﬁ%‘éﬁ%‘f%’?" (ﬁlt?sf"faf?gﬂtq?e 8531%5‘393 gﬁéngge‘ét"%??f‘ﬂ’e“‘ﬁ R%M
di gi t al - t showdd doe ated Hihat Shen foowdie capacity aflj theserhotkdme within
g he \salbl gwﬂlaéa wad Ofery EnNe (cinipatedl with eHatcaBochatsépuk | | be
escri be
sheeting.

The test specimen weighed only dq36 kN (compared
with the TRANSFLOOR panel which weighed 2.47 kN).

The test work set-up was the same as that shown
10 in Figure 5 for the TRANSFLOOR panel. The'panel spanned ‘
simply-supported for 3000 mm, and the loads were applied at
the same four locations along its length as for'the
TRANSFLOOR panel. 1In one test (Test 1) on the pénel, the
loads were applied in the middle pan alome (see Figure
15 7(a)). This test was terminated before causing any
permanent damage to the gpecimen. Thg_pansl was then
tested to failure (Test 2) with the loads only applied in
the outer ﬁans where the "Pittini" trussés were locéted.

The total load-deflection curves for Tests 1 and
20 2 are shown in Figure 7, and are briefly described as
follows. '

During Test 1, the middle-paﬁ_deflected much more
than the outer pans which were restrained by the "Pittini”
trusses (see Figure 7(a)). This was quite a severe test on

25 the strength of the welds connecting the trusses to the
sheeting. No welds failéd and there were no other
undesirable.secondary effects. Therefore, the test proved
the robustness of the system to support reasonably heavy
concentrated loads. The response up to a comparatively

30 high load approaching 9 kN was entirely linear, and the
specimen returned to its origiﬂal'position when the_léad
was removed. In actual construction,_once'the concrete has
been poured, thé weight of the concreté will be uniformly
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together with the description of the enbodinents. In nore general ternms, on
the basis of a particular quality criterion, the signal quality _
det er m ni NYOR$R186932 deternmine the quality of the recei ved BCEAHISH000G or a
steppi ng range of the digital-to-anal og conversion neans 31, the stepping
being controlled by the mcrocontroller 20, during scanning intervals. The
m crocontroller 20 determnes a valid dglﬁFrgnge and adjusts the control
sigmal ct to an adjustnent value within the valid data range, preferably a

md-r ange \{gﬁﬁﬂtr%ﬂ&ﬁrmh ik el Qﬂh%bb&gi a;-a?sr eaﬂdtiiaehé Mﬁﬁ@ﬂ'&?tﬁlg |
every 5 or n nut es e sca n_be inter e n of, overl ap
with expect ed® ﬁ%%%??*%ﬁmﬁPtYﬁPQﬂéaJ¥§ P@ﬁgntega;ggesgi*?‘%ﬁiﬁﬁf Wed as

t he contr ol ssgnaldcbe ¢onsiderahlyndessa farokbisoaipuatiomgehan shawn

di gi tal -to-anghog; &Py F fd PN can be stepped, whereas in a second node,
after an |n|t|al %lrst scanning, only a limted stepping can be done around

an operating point of the control signal ct, being the |ast adjustnent
val ue obtsi ned during Duyirey iTass Qoamﬂ.nghel panasdefiected) abautalthe weak

si gnal condi t jofe duihbide NhdBdn HiA ltthe ra‘%%%&h’e°§ehﬁ$ﬁ§¥ai§1pi@€£§d'ﬁano need
to start the scannlng rocedure | nmedi_a since _such condition could be
due to signal FRE#Ffg’ ‘g} evEh ?&EBQ?)QH?qtﬁéérF Bpti Bheofusygif very

transm ssi on. liheds( i NPhe egesarsmaaimen raso sliphtlgamere sf letisle bhdde
scanning coul d Sctéﬁpﬂgﬁféh Wd; ﬂé@&iﬂﬂ;ﬁﬁh@e% £68NBLEY hitE M S

normal receptioh cou
10 female lap ribs at the edges of the specimen which tended

to deflect laterally while being loaded. If multiple
panels had been tested joined together, it is likely that
the discrepancy would have been less.

-The entire total load-deflection curve for the
15 test specimen when it was tested to failure is shown in
Figure 7(b). It can be cbserved that the response is very
linear right up until the point of collapse when one of the
top~chord elements buckled in compression. The test
'specimen collapsed at a total load of 24.63 kN,
20 corresponding to an applied load of 24.27 kN.

1(c) BONDEK steel sheeting.

A length of 1.00 mm Bondek sheeting used to
construct the preferred embodiment of the structural
formwork of the present invention discussed in section (b)

25 above was tested to failure in an identical manner as the
preferred embodiment. '

The associated total load-defection curve is
shown in Figure 8. The total load-deflection curve of the
preferred embodiment of the present invention is included

30 in Figure 8 to show the dramatic difference in performance
between the two products, both with regard to flexural
gtiffness and strength. With reference to Figure 8, the
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using the | ast adjustnent value of the control signal ct. The present

I nvent | ws for quite higher data rates as with known pagin
recei vg@ggﬁs‘l ce the offset frequency is made very snal Il’qﬂﬁqs'%@“‘g’ﬁf.c.

means. The signal quality determ ning nmeans 32 can be inplenented in
hardware or software, in the latter case stored in the ROM nmenory 22. The
digital -to-anal og conversion arrangenggt-31 can be built into the

m crocontrol | er 7 20, as shown, but can also be a
separ at e geefeeredl embodiment fwas akparts five [cdmeisnpicpedffdand a separate

IC (Integ ) g.gguuglesﬁgst&di%advant age of having a sinple a.f.c.

means, furthernore, as conpare h known receivers using crystal

The BONDER steel sheeting specimen failed
normally by buckling of the ribs within the mid-span
5 region. As noted above, the p:eferred_embbdimsnt also

failed by buckling (also in the mid-span region) when the
reinforcing bars forming the top chords of the "Pittini"
trusses gave way in compression. At the point of failure,
both specimens exhibited a sudden reduction in strength,

10 which under dead (conservative) loading would result in
sudden collapse. This type of behaviour is considered to
be satisfactory.

The test work confirmed that BONDEK profiled
steel sheeting could only be used in relatively short spans
15 between permanent supports before requiring temporary
propping. In reality it also lacks the_stiffﬁess'and
strength offered by many competing types of conventional
timber and precast-concrete formwork systemé.

The test work also established that the p:eferréd
20 embodiment of the present invention had significantly
improved structural performance over the BONDEK.steel
sheeting. For example, the test work showed that by
fitting two 110 mm highy“Pittini“ trusses with only 10 mm
diameter top-chord wires to two pans of a 1.00 mm BONDEK
25 sheeting, that it became about five times as stiff (which
remained constant until failure) and 1.65 times as stromg.

Furthermore, the results of a parametric study
carried out by the applicant showed that for slab depths up
to 200 mm and a deflection limit of span/240 (normally

30 associated with tight deflection control for visible
soffits), it is likely that unpropped spans in excess of
5000 mm can be achieved using two 150 mm high "Pittini"
trusses per sheet with 24 mm diameter bars. By relaxing
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oscillators without applying an a.f.c. control signal thereto, no
conplicated tenperature drift or aging drift conpensation schenes are
necessary.w@9¢21068 | ess than 2.8 ppm tenperature drift or SETMUIV0IS
conpensation in such known receivers in the 900 MHz = band woul d be
expensive or even inpractical in paging receivers. The present invention
allows for using crystals w thout tenper ;ure conpensati on. For prol onging
peribds between scanning, the crystal' is thermally insulated. Such

insulation agpgUaleySclfbh 1ipeNied Tddit M, 12 i3 prbalEbal AR Ele M OM

the crystal (0Ot environnen occurs via rical connection
| eads of t he samps BANDER, sBaptiRg o" PHkinih feuss, papedds of ke pypeent

helical ly woypseatibhl 8odldt Bpas adi éxms rmulmomdma geagthest insul ation

s obtained, n th
qual ity detefﬁpﬁlng n%ﬁﬁscggfég%%ﬁﬁ§ ggsg%tglgéentggé ?he sane
ref erenc® nufeasiblpathal SEEnP%§€QF¢Q#°Qx9 NEPH@"Fe&PUPESlOWhQBS|gnal

qual ity det eigriivoatkTeal3d3€neRNBégHE o fiABICHHat bF pRebage, CROYESWEr 40
coupled to a conpaéa¥or 41 of which an output 42 provides the valid data
signal vdta, CEF glc "0" signal representing valid data, and a |l ogic
"1" signal representing |nvaI|d data. As an input signal to an input 43 of

the frequency-to- volt@ge €QEY NSk &ibo lstwibdReakAbC tygakal GhPesadt be
applied, as shown, but also the

concrete truss panel (viz. the TRANSFLOOR panel), which was
10 approximately seven t;mas the weight of the preferred

embodiment of the present invention, had very inferior

performance and rapidly lost it flexural stiffness at the

onset of cracking.

2. Finite element modelling and analysis.

15 The modelling work was carried out with AﬁAQUS
Version 5.4-1 and the analvsis work was carried out with
IDEAS.

The purpose of the finite element modelling and
analysis work was to assess the performance of a range of
20 different structural formwork configurations under uniform
load cond:ticns that would result from wet concrete being
cast onto each formwork to a depth of 170mm.

The left-hand column of Figure 9 includes a
transverse section of each structural formwork evaluated by

25 the applicant.

‘wWith reference to the Pigure, the formwork ranged
from: ' ' '

(1) a flat steel sheet with two lines of trusses
connected to the sheet (sample(a)),
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filtered denodul ated data fdta, one of the quadrature related signals | or
Q Dbei n8 out put signals of the [imters 9 and 13, or the product if the

si gnal¥ P"é’d@’q Fig. 3 shows an enbodi mentPCGHAV600006
frequency-to-vol tage converter 40 in signal quality determ ning neans 32
according to the present invention. The frequency- to-voltage converter 40 -
conpri ses an opanp 50 with a plus i-nggt -51 coupled to ground, and with a
paral | el arrangenent of a resistor 52 and a capacitor 53 coupl ed between a. -
m nus i nQ4ii)54 andaaprofiibed stesl sheetopsith ®Wo t he out put 55 being an

out put 56 of the fégggfﬂgy-implggw@%%égagn ypl ed between an

I nput 57 of the frequency-to- voltage converter the input 54 is a
seri es arrangenent tBe ﬁiéapémeﬁé)aﬁd‘ acgordanse wikB bet ween a
connection point 66nef téaehingast tthe Sfarmikdeh patiende 59 a di ode 61
conngcted to groun pﬁgagggﬂer 40 operates as a diode-punp frequency
I ndi Cator on digitar-irnpu ata he determ nation of a valid data signal
i s based upon the idea that the presence of a signal can be distinguished

from noi sgidljone ova2ibasd &@Bodiménts of the present
:'_.nvention (samples (c¢), (4d), (£). (g)
and (h)).

For the purpose of the finite element modelling
10 and analysis work, the applicant selected: _ ' ‘

(1) a width of 600mm for the steel sheeting for all
samples except for sample (a) (300mm wide);

(ii) a spacing of 200mm between the trusses for
samples (a) _and. (g), 400mm between the trusses of
15 samples (b) to (f), and 240mm between the trusses
of sample (h), in each cése measured from top
chord to top chord,-'

(1ii) an initial height of 110mm for each smle - as

measured between the centres of the top chords
20 and the pans; and
(iv) span lengths of 2m and 4m for all samples with

the samples simply-supported at each end, and a
span length of 4m for samples (d) to (f) with the
samples fixed at each end.

25 The modelling and analysis work predicted the
average maximum vertical defection (in mm) of the pans, the
ribs, and the top chords at transverse sections through the

formwork midway between the formwork supports.

From the viewpoint of performance, the important

SUBSTITUTE SHEET (Rule 26)



signal fromBER (Bit Error-Rate) point of view Wen a valid data signal is
present, the neasured frequency of the signal I and Q would be around a
nodual t i onwie/2106%0Nn frequency [err]f, e.g. [err]f=4 kHz, wh®CEAI96/080060
data- or bad data the frequency will be substantially higher due to presence
of mminly noise and hi gher baseband frequencies due to the frequency

of fset. Distinction between valid or inva*'d data is nmade by conparing an
out put of the frequency-to-voltage conver %r'40 with a threshold value thr,

if the conparg 4 }; IR Instead of the conparator 41 an
analog-tp-dig?%gém%%%ve¢¥€r'can be used, which then provides digital values
to the mcrocontroller 20. In the latter case, the mcrocontroller 20

determnes thejyal i d dajife Sidi@hdedl deflection; and Fig. 4 shows anot her
enbodi ment of the signal quality determ ni-ng neans 32 according to the

present invention, conprising a gated counter 70 coupled with a
(ii) the differential local deflection, i.e. pan

deflection - top choxrd deflection.

5 The results in Figure 9 establish that the
overall performance of samples (c), (d), (f) and (g) in
accordance with the present invention is at least
comparable to that of sample (e) in accordance with the
Japanese patent application. The results also establish

10 that the top chord deflection of samples (c¢), (d), (£), and
(g) was considerably less than that for sample (e) and,
therefore the samples in accordance with the present
invention performed significantly better than that of the
Japanese patent application in terms of this parameter.

15 The results also establish that the present invention
allows substantial flexibility in terms of positioning of
the trusses without loss of performance.

Since modifications within the spirit and scope
of the invention may régdily be effected by persons skilled
20 in the art, it is to be understood that this invention is
not limited to the particular embodiment described by way
of example hereinabove.
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counter output 71, and with a gate input 72 to the mcrocontroller 20,

whi ch Q&&&ﬁges the control signal ct. The denodul ated data dta, as shown,

or the 198% denodul ated data fdta, or one of the Si grREO0TRAU96M000g, Or t he
product of the signals | and Q is fed to a counter input 73. For valid
data, the counter exhibits a range of output values around a m ni num ‘
‘counter val ue, whereas higher counter ggal.ues correspond to invalid data. It
has been shown that use of limter output data gives a nore reliable valid
dat a det erguarMsat i on, use of denodul ated data possibly glVlng rise to | ocal
m nima at which an incorrect decision can be made. Fig. 5
shows ranges of an output of the digital-to-anal og converter 31 according
to the prdsent inveht8bAucEndak member fagmpmimesut vol t age range DAR of the
digital -to- analog conver si on arrangenent 31, scanned during the first

oper ati ng node, d data r e. VR dyring a scannlng Interval, and a
limted range LR s?ﬁ ned® F? fi#%q] 555#) § REd8. Preferably an

adj ust nent val ue for the nlnt;lﬂtanﬁnﬁanu1Mei clibscseparatsddbyange val ue
or insthe vicinity theregbangs it should be realized that there is no sharp
transition between valid and 1nvalid data at edges of the valid data range
VR In the second operating node, the limited range LR is preferably
centered around the(hMJusarnﬂuta&ﬂnxaqﬁﬂto@uchbgdibeeﬁbﬁﬁh Bﬁeéaalng node.

above the steel sheeting; and

(c) a plurality of web chord elements ‘
connecting together the-steel sheeting and
10 the top chord elements with each web chord
element being connected to one of the pans
or to adjacent pans;

such that the steel sheeting, the top chord elements, and
the web chord elements define at least one truss.

15 2. The structural member defined in claim 1 ﬁhérein
the web chord elements that are connected to one top chord
element are connected to one pan such that the top chord
element is positioned above that pan.

3. The structural member defined in claim 1 wherein

20 the web chord elements that are connected to one top choxrd
element are connected to adjacent pans such that the top
chord element is posit;oned above the rib that separates
the adjacent pans.

, 4. The structural member defined in any one of the
25 preceding claims wherein the connections between the web
chord elements and the steel sheeting and between the web
- chord elements and the top chord elements are capable of
transferring longitudinal shear and tensile forces that
develop when the structural formwork is loaded.
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Fig. 6 shows frequencies of signals according to the present invention.
Shown are the (fictitious) carrier frequency f[err], the oscillator
frequency WOR6/41069; frequency deviation Af of data "0" and JBCEHAUPEONBRK
nodul ated signals with respect to the fictitious carrier frequency f[err] a
frequency offset [err] of the oscillator frequency flerr] with respect to

the carrier frequency flerr], and f[err] fyuif[err] signals, representing
denodul at ed

signals for data "0" a@%ediEQuE ﬁraieﬁﬂﬂﬁﬁfvﬁiﬂ&ned ifi any one othHe
shows a flow chart for second a di rect conversion

communi cat i omﬁ%ﬁﬁ%’@%m&%%ﬂetﬁ%ﬁﬁ? 2FQ IR PT BH98®%r e enbodi ed

by neans
6. The structural member defined in any one of the
preceding claims wherein the steel sheeting comprises two
5 riba that divide the steel sheeting into three pans and a
lap joint that extends along each side edge of the steel
sheeting. '

7. The structural member defined in any one of the
preceding claims wherein the top chord elements are

10 gelected from reinforcing bar or wire or elongated channel-
shaped members. '

8. The structural member defined in any one of the

preceding claims wherein the web chord elements are

selected from reinforcing bar or wire or elongated channel-
15 shaped members.

9. A composite slab for a flooring system of a
building comprises: .

{(a) the structural formwork defined in any one
of the preceding claims; and

20 {b) a layer of concrete on the structural
- formwork.

AR 0 TR
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of a stored programin the ROM 22 of the mcrocontroller 20. The descri bed
a.f.c. neans according to the present invention formfirst f ns. A
further ewawebrareét of a direct conversion comruni cation degggéuiﬁl%rdi ng
to the present invention is arranged figg switching over fromthe first
a.f.c. nmeans to the second a.f.c. neans and vice versa on the basis of the
signal strength of the input signal rf. For determ ning the signal
strength of the input signal rf, the direct conversion receiver is provided
wi th RSSI-nmeans (Received Signaf Sirerdf¥™=Rhndi cald on), which can be
conventional RSSI- neans (not $Qown),  ,,\ od counter, such as descri bed
inrelation to figure 4. In the Ilater /tWe signal strength is

determ ned on the basis of the freque a ounter ynput signal, being
the signal | or Q or the product of % | andpQ A conventio- nal
anal og RSSI -si gnal can be obt ai ned/f} \\ iMters 9 and*13, which
anal og RSSI-signal can then be Cep f with a py{edeterm ned t™ashol d
value thrl by nmeans of a corrpar cstenaln sdta of the

conparator 33, indicating that t/h Qe A above the reshol d
value thrl, ie. arelatively /i; /?\':‘.;) the mecr ntrol |l er
20, inplenenting the second a L":’ fr ot Lol | @5 W ches
over fromthe first to the r\,s"o?\:\* Qasi s of the signal
sdta. The second a.f.c. I IED e help of the flow

chart of figure 6.
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Shown is a program begin block 10. In a test block 11, the stored program
in the ROM_ 22 tests the signal sdta. If the signal sdta has got a | ogical
val ue " 1"WQ¥WH8Donding to a relatively strong rf input s?%ﬁép%/wmﬁ
niqrocontroller 20 switches over to thepggcond a.f.c. neans, being
particularly optimzed for strong input sigals rf. Qtherw se the

m crocontroller 20 controls the first a.f.c. neans, as described, indicated
with an acronym FAFC, neaning First A F.C. neans, i.e. the valid data
scanni ng according to the present invention, in block 12. The program
routine then ends_wth an end block 13. The second a.f.c. meang, indicated
with an acronym S meani ng Second A.F.C. neans, first conprise

measuring of the f[er and f[err] bl ock 14 e. 0 ith counter
B\ if the de tedﬁata is 0", ] is
IS nmeasu denndula ed o.tS\' “1". In a

neans as descri bed,
nmeasur ed, wher S f

t est bIock 15 i if flerr] > 2[err]f' or /. I . e.
whet her {ZH S to hg noticed that % reby
t he exact s=on an applied QF hsi s

If the cond
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10 block 15 is not true, i.e. an in-range situation applies, [err]f is
calcul ated in block 16, according to [err]f=(f[err]- f[err]%%éi

condi ti orwo6R21068k 15 is true, i.e. an out-of-range situati ‘%é%%*@g
[err]f is calculated in block 17, accoyding to

(sign(flerr]-flerr])]*((f[err]+f[err])\2], sign being the well known
mat hemati cal sign function. In block 18, the mcrocontroller determnes an

i nput value for the-digital-to-anal og conversion arrangenment 31, providing
the control signal ct, the input value e. bei ng determ ned by applying
t he cal cul ated frequency of f set val ue %Bf

an address value for a
| ookup table LUT in the ROM 22, the | qokup

LUT conpﬁsﬂrm digital
representations of control val ues ct. The I -tanl eQag be filled with
data reflecting a k pejeemi our of_the direct
conversi on device 1. last an end bl[Gg A$+Ishown. dhe first and second

| | g g5

. 7 4 . »
Ak BB
~ (// S -
— /
) 97/5
C 4
2 0
& Q
s/ =
l‘- 3
(=
®
’ tn =
’
0y
Wy
E
ugi o - 7 =
o - | .
= g /5 2
= EAT—
4 /}x E
‘ ©
/)/l 3
._}/ =y
ZH
£y
2 .
-
2
S "/ m E
n %
/
O R E
5 &
; J
L/

SUBSTITUTE SHEET (Rule 26)



performance is

a.f.c.
power of the input siggal, thoen0006

4/9

nmeans can be optim sed such that an overall

approximately linear wth the signal
CLAIMS WO 96/21069
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1. A direct conversion receiver (1) conprising a |ocal frequency
generati ng arrangenent (14, 15, 16) which is coupled to a pair of

quadr at urewgsgmbed m xers (7, 11) for mxing down an rf iPEUAUSSQARS (rf)
to quadrature related signals (I, Q, 3 denodul ator (18) for denodul ating
~the quadrature related signals into dem{aul ated data (dta), and a.f.c.

- means for providing a control signal (ct) for the |local frequency

: generating arrangenment (14), the a.f.c. means being coupled to quadrature

. paths (4, 5), characterized in that the a . _neans conprise a

di gi tal -to-anal og conversion arrangenent {3 ror p&oviding the control
signal (ct), signal quality determ ning meaps (32) tor determning a

val i d data signal

vdta) from the denasmt=¢gd] da (d{a), srbrﬁge means
(21) for storing valid data range (VR) dufihg sganning intlervals, and
means for adj ySting (2@ 22) an output si@npl ofath¢ digitlal -to-anal og
conversi on arrghgenent (3% to an agjustngnf value Wthin jthe valid data
range (VR). 2. direct conast®h f{ec&ver |(1) askclaimed in
claiml1l, whergin the adj ment value is a Yyalue ag_:,ourhd a m{d-range val ue
within the vallj d data ranEe(VR). g |8
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3. A direct conversion receiver as clained in claim1 or 2,

wherein in a first operating node a first range (DAR) is scanned gG|n a
second opwebé/zeednde a second, limted, range (LR) is scanR

previ ous adjustnent value (ct). 4. A direct conversi on rece| ver
(1) as claimed in claim1, 2 or 3, wherein valid data scanning is halted
during expected data franmes. 5. A direct conversion receiver (1)
as claimed in claimi1, 2, 3 or 4, wherein the scanning is repeated on a
regul ar basis. 6. A direct conversion receiver (1) as clained in

any one of claims 1 to 5, wherein the signal quality determ ni ngrifans (32)
conprise a frequency-to-voltage converter (40) coupled to an

anal og-to-digital conversion arrangenent or to a conparison arrapgenent
(41), for determning the valid data signal (vdta). 7. A direct
conversion receiver (1) as claimed in any one of the clains 1 to|5, wherein
the signal quality termning nmeans (32) conprise a mcrocontrolll er (20)

coupled to a gim (70)“PQr deternmining the valid data silgnal
(vdta) .
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12 ' 12
di rect conversion receiver

8. A
(1) as clainmed in any one of t Gyl to

5, wher 'QP&Qﬁkgignal qual ity determ ning means (32) dete&ﬁ?ﬁgﬁ¥ﬁ§m§alid
dat a sigk (vdta) on the basisy@f signal characteristics of the
denodul ated data (dta), such as a valid CRC, a CRC with a uni que
error syndrone, a data frane preanble, a sync pattern, or a BER
9. A direct conversion conmunication device (1) as clainmed in any
one of - the clains 1 to 7, wherein filtered denodul ated data (fdta)
are used for determ ning the

valid data signal (vdt

denodul ated data (dta). A direct conver

clainmed in any one of the
in the quadrature paths (4

-EQStead of the

-~ 10. I on receiver as
gaajns l1to 7, conprising llimters (9, 13)
335), wherei n an out put signal of
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one of the limters (9, 13) or a product of the output signals of the
limters (9, 13) is

used for determining the valid dgipagodnsss (Vvdta)
i nst ead Qo dedosdenodul ated data (dta). 11. A direct
conversion receiver (1) as claimed i n88%y one of the preceding

clainms, wherein the | ocal frequency generating arrangenent (14) conprises a
thermal |y i nsul ated crystal (15). 12. A direct

conversion receiver (1) conprising a |ocal frequency generating
arrangenment (14, 15, 16) which is coupled to a pair of quadrasure rel ated
m xers (7, 11) for mxing down an rf input signal (rfp) ®o quadrature
related signals (I, Q, a denodul ator (18) for denodyl ating the
guadrature related signals into denodul ated data

(dtg), and a.f.c.
means for providing a control signal (ct) for the | ocal frgguency
generating arrangenment (14), the a.f.c.

means bei ng coupl ed to quadrature
paths (4, 5), characterized in that the direct converfion receiver
(1) conprises first a.f€¢c. neans as clainmed in any ong of the
precedi ng cl ai is, seconﬁa.f.c. neans (14, 15, 16, 17, 18, --g 20, 21,
22) particuIQESy suitabﬂ? for relatively strong rf input signals, and
RSSI - neans (33) for deternfning a signal strength of {he rf input
signal (rf), e direct Eonversjfon receiver (1) beingj}arranged for
sw tchi ng ov romtheetirst the second a.f.c. neans T if the
determ ned s Al strengph cedds a predeterniqsp t hreshol ¢ value (thrl).
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A direct conversion receiver
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(§7) Abstract

* A structural member for use in the construction of composite slabs for flooring systemsofbmldmgs is disclosed. The structural
member comprises: (a) a profiled steel sheeting (3) having a plurality of parallel ribs (5) separated by pans (6); (B) a plurality of top chord
elements (7) spaced above the steel sheeting (3); and (c) a plurality of web chord elements (9) connecting together the steel sheeting (3)
chord elements (7) with each web chord element (9) being connected to one of the pans (6) or to adjacent pans (6); such that
the steel sheeting (3), the top chord elements (7), and the web chord elements (9) define at least one truss.
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