STRUCTURAL REI NFORCEMENT BACKGROUND OF THE I NVENTION 1. Field of Invention
5The present invention relates to structural reinforcenent in general and
in parti VNP1 B737@i nf or ci ng adj acent wood product stru®@CHN20PEDEPS t o
each other. 2. Description of Related Art 10ln the field of construction,
it is often desirable to nmake a structure as strong as possible. The
strength of a building is desirable for the purposes of |oad bearing
ability as well as resistance to outsidd-l oads such as earthquakes, w nd
and ot her environnmental |oading. 15Building construction typically includes
a plurality of elongate rrenb&ﬂ'gU@JHM{%ﬂ QRCEMENT to formwall s,
ceilings, floor and the like. In the case of walls, such el ongate wall
menbers are often referred to as studs while in ceilings and roofs, they
may be ref er r e BACKGROUNPOF THEMNVENTION cul ty that exists is the tendency
of relatively Long SbldtinVetiofenbers to [oose strength and rigidity as
their length increases. This is often required for floor and ceiling joists
so as to%provi dBe|psesget invedlins @RSt sleucldalbieinderpementi iIRgIengral @r8HB col umms.

Such 1 ong 1 O Shariiy: LM RISRER fi68d ool ShROA Mefbesn dieh! uTe.

Anot her difficulty that exi st 00r jolrsts Is they are
exposed to dyn&#eE environmental |oads such as earthquakes, strong w nds
and the |ike. Under such |oads, the floor joists nay rotate axially al ong
their length so as to lay flat instead of upright. The resulting horizontal
and vertical dé&f| ecPessripgpnwofiBelated Ad | oad above such a floor may

contr! bybe 1o aueld 6 RMsituby if B!dneRGefanklo AR AStmuciieGRNMRAR! Onal
met hods of reinforcing structural nmenpers has not been
as possible. The sirength of a building is desirable for the purposes of load
bearing ability as well as resistance to outside loads such as earthquakes,

wind and other environmental loading.

15 Building construction typically includes a plurality of elongate members
connected each other to form walls, ceilings, floor and the like. In the case of
walls, such elongate wall members are often referred to as studs while in
ceilings and roofs, they may be referred to as joist.

20 One difficulty that exists is the tendency of relatively long structural members
to loose strength and rigidity as their length increases. This is often required
for floor and ceiling joists so as to provide larger rooms unobstructed by
supporting walls and columns. Such long joists may commonly be subject to
torsionat buckling failure. Another difficulty that exists with floor joists is when

25 they are exposed 1o dynamic environmental loads such as earthquakes,
strong winds and the like. Under such loads, the floor joists may rotate axially
along their length so as to lay flat instead of upright. The resulting horizontal
and vertical deflection of the entire load above such a floor may contribute to
an entire building failing or collapsing.

30
Conventional methods of reinforcing structural members has not been
adequate to resolve the above difficulties. Previous attempts have tried to
locate bridges or blocks between adjacent joists to distribute point loads
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adequate to resolve the above difficulties. Previous attenpts have tried to
| ocate bridges or blocks between adjacent joists to distribute point |oads
-2- | ocatwo 20=a5787si ngl e joi st to adjacent joists so ascr@Aati®iooidiat e t he
| oad between nore than one joist. Bridging involves |ocating a pair of
crossed di agonal wooden nenbers between adjacent joist whereas bl ocking
typically includes locating a shortened | ength of the joist nenber
transversely between 5 the joists. Such attenpts have not adequately
solved the above difficulties. In particular, blocking or bridgi n%mias only

able to act a¥cg! eé*oﬁ%@e%s?’(}@erﬂﬁﬁbé IRGREL A0IBISeSG GiSstos diskiEpulg (the 1 a very
limted abili pytwe@nPieMeHant B d?étStgncﬁg?lﬁ@nnrﬁ%We@gloéé{mg Eroum erslssider .

10When the joist nmenbers are subjected to torsional |oading, the blocking
menbers on onéiagpa vmoctqqeme@pgnfs katwean Bpisseidosb WHBIsasSi RleckingaliBicalor

exanpl e, VmenwﬁlJo%%?dﬁ]% al $Rfteh&d %H%fnﬁ%é%ﬂhﬁ%dwﬁ’érsﬁar%b&@@ tﬂé‘ﬁv en

| ongi tudi nal axi s e structural | ocki ng ne er abutting
one side of t He loists.chocd agemptehp seot a@ecm!ﬁ}lxe@o@ad ttl@e abpye aifiquities.

conpr essi ve 'ﬂ?@argglpgr ‘ofb%kméns‘ }IB&Iﬁga 'é‘Bf%rtoraallBFéé @é%ﬁ)etrﬂeﬁlbgﬁ of the

top chord is su to at he sanme torsional
| oad, the bot beltweehdhei adsis ahe vslahavesa derydi’rmteldaabiljty)tcsprewemtlthalstis rem

subjected to S onpressive | oad nay be conveyed
I R L R

efficiently t er abutting the top chord through the
contacting surfaces of the blocking and the joist chord. However 20 the

t ensi | | oad ot.h bl ckln nenber 0 05|t S|de top chord
bnd_on he- boltnsih Bt Bt iehei A S BRelr I TRSRpSE i the RS dov co
used. Ther ef orembdressh eu@hsncﬂ@sdf enerjsisarate smnejycfsdcai loppositd @aed. t Bobear
tensile | oads under Mﬁpeated | o |l ead to

cl es,
cause prenat uF¥PEE 8”(%@@8”3%%@‘6%%@“@‘?&? @ﬁdH'S'F ébﬂ@ﬁggéon%‘iﬁéﬁ‘a}ﬂs a

nail or a 25ager@WhPdlrlG@ueyimenihbis, trfé @lb@kn‘@ﬁ@nﬁbe&%b@ftm@ﬁbl@é;ﬂ@ of itk
bl ocking to effectively handle | oads in tension, such reinforci gqgtw |1 not
I

significantl y lopsehse qfihe Heist i SHalrehep 8rPranatly Gempressirsderdcy

envi r ojgrent al ploeRiAg n%#ﬁ&br%uﬁ%tdmeélf@@de\@f ﬂf&to?%ﬂo#oh@ suibfe8t to3ORHMMARY OF
THE | NVENTI ON Accor di ng to a first enbodi ment o resent i nvention
p

there is di sclogsledSanlagppler dfqisamertorsienal deash Ae &a t@'@e@*pf?)é?ﬁathﬁeﬂa%aced
apart wooden §ﬁd63)‘?ftﬁéﬁ?dlst%ﬁgf%6%e@u%§e%'téh ®3FRn8le bBE. FhE UGHPFsVBBERET S has

opposed first
may be conveyed efficiently to the blocking member abutting the top chord

through the contacting surfaces of the blocking and the joist chord. However
20 the tensile load on both blocking member on the opposite side of the top
chord and on the bottom blocking member is born entirely by the fastening
device used. Therefore unless such fasteners are specifically designed to
bear tensile loads under repeated loading cycles, this is likely to lead to cause
premature failure of the structure when such fasteners, such as a nail or a
25 screw pulls out. Due to the inability of bridging and blocking to effectively
handle loads in tension, such reinforcing will not significantly assist in the
reinforcing of a structure under cyclical environmental loads such as

earthquakes, winds and the like.

30 SUMMARY OF THE INVENTION
According to a first embodiment of the present invention there is disclosed an
apparatus for reinforcing adjacent parallel spaced apart wooden structural

members wherein each of the structural members has opposed first and



-3- second edges. The apparatus conprises a rigid nenber having first and
second ends and being sized to extend between the first edge of a first

st ruct ur avoreenisr37and t he second edge of an adj acent se®omaCADO141P al

The apparatus further conprising a first socket connected to the 5
first end of the rigid nmenber and a second socket connected to the second
end of the rigid nenber. The first socke% is sized to receive the fi

nmenber .

edge of the first structural nenber ther

in and the second socket is

to receive the secon(g%qesgg%ﬁof t he second structural nenber therein.
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25The first and second sockets may be rigidly affixed to the rigid nenber.

The fi
rrerrber{oS

t and
The r
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of

metal . The ri golpnssTbeshamad campnele amhel agadpedbesamndibe niganexa@yd be
sel ected fromthe g.rouH consi st nﬁ. OL a t(ﬁ,b%, a.gox sgcti orn an | -b
c- shaped 30chBRWENTICYANY 193, INGIHHRARLBKIS R0 9P JAGUPEr JMEsS ShaRe
beam -4- menbeimelEatdy Rhvd Rertichy drisTmebesenis. have épdnidet osarket si zed
to receive a top edge of one of .the pair structural nenbers therein

second socket SSIRAELRANPIEBRY B & BEPPIH UEGHOBY 1o freNGRtRRr  be PRI

structyg al megpens ctdhRbed echahRBIsPRiay 188 dngllFis esldnfd digivd fEIRergidray be
pivotally connected to 5 each other. The pair of intersecting rigid
nmenbers may b&SHIRAStal |y connected to each other by a bolt.

20

25

30

The c-shaped channel may be formed of a pair of opposed flanges and a web
portion therebetween. One of the pair of opposed flanges may be secured to
the rigid member. The other of the pair of opposed flanges may be selectably
deformable so as to open the c-shaped channel. The c-shaped channels may
include at least one fastener bore, sized to pass a fastener therethrough so as

to secure the c-shaped channel to the structural member.

The first and second sockets may be rigidly affixed to the rigid member. The
first and second sockets may be integrally formed with the rigid member. The
rigid member and the first and second caps may be formed of metal. The
rigid member may comprise an elongate beam. The beam may be selected
from the group consisting of a tube, a box section, an |-beam, a c-shaped

channel, an L-shaped channel and a triangular cross section beam.

The apparatus may further comprise a pair of intersecting rigid member each

sized to extend between top and bottom edges of opposed parallel structural

am a
on

and a
r of



According to a further enbodi nent of the present invention there is

di scl osed a nethod for reinforcing adjacent parallel spaced apart wooden
st ruct ur aWwo 200/0883mer s wherei n each of the structural nmecbarA0Y016419
opposed first and second edges. The nethod conprises locating a first
structural nmenber in a desired position and engaging the first socket of a
reinforcing device around the first edge of the first structural nenber.
The net hod further conprises |ocating a %econd structural nenber in a
desired position with theofﬁcond 15 edge of the second structural nenber

within a secoRPRSEkebadh Ot WE 9] MEBIEI NG &aVe 8 i SPeket 358 1P EPTRGT ci ng

nmenber has a Ritgh @d%@@b@rﬁe exthensdimdriegiriarembbe thirest amng ssegmnsbakecket s.
According to a further enbodi ment of the Fresent invention there is

disclosed a 2@efiR FREIMEoR DPEPTESIOR: Gidhadies ohthepdainel drucipa@emesss t
wooden Struct Wedin TBIRRESH Mﬁb%e%ﬂrggaﬁggﬁﬁ%ﬁﬂ@rs%éwsé WiatalyRORRESedifty ©

opposed first and second_edges. _ od comprises |ocating a first
struct dral nerBelt othera déke rralr pdsintarerctingntgidosmw@mbrgs amercoadeisetalict ur al

menber in a desi A hod further conprises rotating a
5 et ech her By BEH " b

reinforcing d I'rst and second structural nenbers
until a first socket at a first end of the reinforcing device is engaged

around  Second G810 ik dIRSLE Y I RlsdBTHR AN Refondpasket at

a second end eYreinforcing device i s engaged around afirs eébe of
t he second st metiad dbr meinfoesing Tdvdagesi rdeoaltl ngpaded | @garhawoaeni girattenaber

L L R e A W e
DESCRI PTI ON Obseddrid ddga¥ NGB rhétmodroawiphigss Wittty alflrstsdtiuatuealendademand s of

the invention wherein.simlar characters of reference denofe. corresponding
parts i n eachdeh G PG 19 PRI eiepbat Sorkel B oIt B GrYIcP LG
apparatus' acew fishgd§® ot thd figt structural member. The method further comprises

locating a second structural member in a desired position with the second
15 edge of the second structural member within a second socket of the
reinforcing device wherein the reinforcing member has a rigid member

extending between the first and second sockets.

According to a further embodiment of the present invention there is disclosed a
20 method for reinforcing adjacent parallel spaced apart wooden structural
members wherein each of the structural members have opposed first and
second edges. The method comprises locating a first structural member in a
desired position, and locating a second structural member in a desired
position. The method further comprises rotating a reinforcing device between
25 the first and second structural members until a first socket at a first end of the
reinforcing device is engaged around a second edge of the first structural
member and a second socket at a second end of the reinforcing device is
engaged around a first edge of the second structural member. The
reinforcing device has a rigid ember extending between the first and second

30 sockets.

Other aspects and features of the present invention will become apparent to

those ordinarily skilled in the art upon review of the following description of



enbodi nent of the present invention applied between a plurality of adjacent
joists. 10Figure 2is a perspective view of the apparatus of Figure 1.

Fi gure 3iwoaopaszyecti ve view of one arm of the appar at R€TafA2BIPOIEY 2.
Figure 4is a plan view of a cut-sheet to be utilized to formone armof the
apparatus of Figure 2. Figure 5is a perspective view of one armof the
apparatus of Figure 2 15according to a further enbodi nent of the present

i nvention. Figure 6 is a cross-sectional~view of a floor construction
utilizing a reinforcing nmenber of Figure 3 being appljed to a first joist
and subsequenfPSFille E@Eg‘ﬁﬁ‘eﬁ@ g theeliny t'§8c‘ﬂr%‘”ﬂgt“?'ﬁg"tpéh?nffa&F%ri”H%nXﬁ%quer.
20Figure 7is gg@eess-sectional view of a floor construction applying a
second rei nforcing nenber between adjacent joists. Figure 8is a
cross-sectional view of an apparatus according to a further enbodi nent of
the present | ByREFIDESERIPTIOROE TAE BRAWARGSAd) acent wal | studs. 25Fi gure
9is a top plan view of the reinforcing nmenber of Figure 3 having angularly
orientéd top Hhdrdwngomiiepdlugtiaier ampgdiments Phrtbéanventipodviesain similehe

present i nveng a0 o[ EFALLERPESLERE RO Eonding parts in each view,
Figure 1 is a perspective view of a plurality of apparatus’ according to a first
embodiment of the present invention applied between a plurality of

adjacent joists.

10 Figure 2 is a perspective view of the apparatus of Figure 1.
Figure 3 is a perspective view of one arm of the apparatus of Figure 2.
Figure 4 is a plan view of a cut-sheet to be utilized to form one arm of the

apparatus of Figure 2.

Figure 5 is a perspective view of one arm of the apparatus of Figure 2
15 according to a further embodiment of the present invention.
Figure 6 is a cross-sectional view of a floor construction utilizing a

reinforcing member of Figure 3 being applied to a first joist and
subsequently a second joist being secured to the reinforcing
member.

20 Figure 7 is a cross-sectional view of a floor construction applying a second
reinforcing member between adjacent joists.

Figure 8 is a cross-sectional view of an apparatus according to a further
embodiment of the present invention being applied between
adjacent wall studs.

25 Figure 9 is a top plan view of the reinforcing member of Figure 3 having
angularly oriented top and bottom caps according to a further

embodiment of the present invention.

DETAILED DESCRIPTION

30 Referring to Figures 1 and 2, an apparatus for stabilizing adjacent structural
members 6 according to a first embodiment of the invention is shown
generally at 20. The apparatus 20 comprises a pair of intersecting rigid

members 22 each spanning between a top edge 8 of one structural member



30Referring to Figures 1 and 2, an apparatus for stabilizing adjacent
structural nenbers 6 according to a first enbodi nent of the invention is
shown gerwoabiyosai7720. The apparatus 20 conprises a pai PCOICA2009808@et i Nng
rigid nmenbers 22 each spanni ng between a top edge 8 of one structural
menber -6- and a bottom edge 10 of an adjacent structural menber. Each
rigid nmenber includes a first or top soc%et 24 sized to receive the top
edge 8 of the structural nenber and a sécdond or bottom socket 26 sized to

recei ve the bottom edge 10 he structural nber. Each set of rigid
renber 22, t 0Bt 8 BebieRbed5 A 4l A GOl S Tkl RS bRpr Feg sTHEPE
structural reinfielesi ngirstey & 28ckefR4 kizdat thateRdiventhl @y 8dde 8t BE theOP
socket 24 of one rigid nmenber 22 and the bottom socket 26 of its

cor respondi ngSBvraE GFRReE A1d BRACRBR o PAiEMRSACeh 20sBize’ darareivR Mifer
t her ebet ween. pdiasn 2pRBAB 41 OriERNaPRieh R Ech 861 diderida hiaisbrezaregper 88

spanni ng correspondi ng top and bottom sockets 10 and 26 so as to retain
the sockets aBockehiddi piwnhoiiomaReeket rdnremphsest Resinglpt stilcturabeciipingi at ed

that such at g@%& 9g MAEBR/st 8B 'g'hgufﬁ'i VeheltBpo ES’ék%:t Ba oh réér R@%@H&n@&lé%’;“

sockets 24 an I n engagenent e structural ne .~ The tensi
menber 88 mayahe theroodidmosocket idf df ds qosesporting foaexidsiperaietbeetberstch as,
nmet al straps, ’ i i =l bRt le. 15
Tarning now t 5arqus S0EiR BbrhE therEBe o HhoQlooBls 0l Wb GHAY G
accordi ng to acfudest temsit themioer 88fspiaheingroesrespondmgetopi and bdttoen sockets menber

22 of e reigforci devj ce. 28.illustrated in Fi re 3 be, f ormed of
Cheot ThEal Cpah S AR EIRIAT e qdtRelsrt B i b Wlienct P, 0 T %o
and a centr al ltweibe 20pieardtedimaBdudhne tealsid weenber BBavil sdiee t8Getaindhdopray be
bent to the sane, or opposite sides of the web portion 34 however jt wll be
ooy eo at od ¢ AGY bR RRESHS 240 R erolGe P ER S s c Rk aaoe, The
utilized togetdmlle afeniddr 88tmayf 86l idrmebicdared dr eRier: fldxiblavhidmizes pugf er abl e
to bend both sides 30 and 32 to the sane side of the web portion 34. It

will also be 8pgPeld siars. Parst Chiin ABAY thee LY NGy @ NoB IIREg*asWI§.| | yst r at ed
in Figge 3 may be fornmed of bent sheet netal, it nmay al so be forned by

ot her nmeans such as an extruded, cast or welded structure. It will also be
appreciated t ﬁbl’t”‘%’é?%lto bisure §afaﬂﬁ‘é'es'iedé‘_%rc@q%”'c??%y”%ga@ﬁi 6ECLC@BF'”&Qap_endi ng
on the strengif, QUi missBRbat f tHeGe88M! ihkibAN ThENRgid SREMBEr ¥ER; RQY tion 34

includes a bore 37 therethrough so as to permt a palr 30of reinforcing
devi ces 28 t oraifopsingeeri¢e 2% lgsiraigd inFigheh3 siaydie foymed posheetmet! benk | i ke.

into a c-shaped channel having a pair of sides 30 and 32 and a central web

20 portion 34 therebetween. The sides 30 and 32 may be bent to the same or
opposite sides of the web portion 34 however it will be appreciated that where
two reinforcing devices 28 are desired to be utilized together as illustrated in
Figures 1 and 2, it will be preferable to bend both sides 30 and 32 to the same
side of the web portion 34. It will also be appreciated that although the rigid

25 member 22 illustrated in Figure 3 may be formed of bent sheet metal, it may
also be formed by other means such as an extruded, cast or welded structure.
It will also be appreciated that one or both of the sides 30 or 32 may be
omitted depending on the strength requirements of the application. The
central web portion 34 includes a bore 37 therethrough so as to permit a pair

30 of reinforcing devices 28 to be pivotally secured to each other by a bolt 35 or
the like.



-7- The top socket 24 may conprise an open c-shaped channel fornmed of first
and second top side flanges 40 and 42, respectively and a top web portion
44 for m rgoaothamTel openi ng 46. The top channel openi n@CE&A28090r@d and
shaped to correspond to the top edge 8 of the structural nmenber. The bottom
5 socket 26 may conprise an open c-shaped channel formed of first and
second bottom side flanges 50 and 52, respectively and a bottom web portion
54 form ng a channel opening 56. The bott'om channel opening 56 is sized and

shaped to correspond to the bottom edge 10 of the styuctural r. In
any appl | cat 1 BRAD SRS A BN o THEREY 6P B G gie! oML 81 ot |
such as 10 byn¥a¥cétd tapRidd Mnged 0k, fehcbBts) aREE top WeBhofion 44 Oi st s.
D nensi oned |unber is conmpnly of a 1. 5 inch width and therefore for such

appl i cations {H&INGE AFA"BOPRYHIE HENnENe dpRe fNAGRCS! PeaHY 46 inisizedpdNdi zed to
have a sim | agnyiediiB BREBHAHY tolthe WY dadies BPIRERFLAILEA mMdtaberotRIpdifdhrknesses

of structural nenmbers in general and joist sin particular magf_al so be
Ifi

utilized. In Seet 265 mgypFematiseoms, opéie tYRPEACIRRNEDieEIRanAkITITYpai ngs 46
and 56 may besé&ﬁ‘adoq?ﬂohggﬁélﬂahgé@% fiﬁ@@ﬂ, IIeQBecWFvggrhn%Ifa 55‘@0&9\{19? noz RS to

facilitate installation. I'n particular, the top and bottomc openi ngs
46 and 56 mayShdompng @ ra@nahogeli®y 66. aihe paitom Ichageal apkangtdeisj sitet f or
whi ch t hey ar i ) | ZJ I eni ngs
46 and 56 f or 14 arERES el S ifote Boubi BRI ne SRl BRAIEF. BPCTe

| -joi st to bemasgdpplidationaphastutiota omnsior kbetvd @ddpgisd a2®ompysti aadruake one or

nore fastener bores .48 l—IOC@t ed 1n Iarag gne or, pore of the flanges of, webs
form n t he sBEREY o iRe PIEIE Ry drnehtiotha, UBIEe 4T (o, FSZPTE "scr ews
or other 25 sudeabd eomasingner s 1t & ineh pastaethd theredbder foughicts appiationssecur e

the top or bottom socket 24 or 26 to.the str ural menber 6. tionally,
the top and b et%ﬁm%@ﬁ%?@?%‘ Gé‘@”ﬁﬂ'o‘)pfé“%&y“%{ﬁ %w”@her%ée,rg) ?HP%X&&O%)F“‘ Bt her

sui tabl e proj eadth aspenfigomiawili B eddscistet mae otherwrknsstedsoft Sredigape t he
joi st when the reinforci ngra?ew ce 28 is secured thereto. Adhesives may al so

be applied 30'%HSiRh IR GAIHPIL BB RYHT WGBSy Alzh@e14iiged. HB sMauct ur al

nmenberymnd t hgphieatiend thetdP EhS Bokt6hschihnansbethgsT4e ahgBeamdy et digsg socket s
24 and 26 may al so include an optional connectln? tab 58 for fastening
h

adj acent top BHEMEJRIISH WL ke $idth QalbR JeEhep 3 [t facsaleriesialialion. ¢ e | ke.
Eg;o As di scuspgic@BP\Re tdd'8nd boitSBRERREI ReningsHeZ&th 56 nait s dp hebueen a
mm (1/8 of an inch) larger than the joist for which they are designed. The
sizing of the top and bottom channel openings 46 and 56 for |-joists may be

20 similarly selected to correspond to the |-joist to be used.

The top and bottom sockets 24 and 26 may include one or more fastener
bores 48 located in any one or more of the flanges or webs forming the
socket. The fastener bores 48 are sized to permit nails, screws or other
25 suitable fasteners to be passed therethrough so as to secure the top or
bottom socket 24 or 26 to the structural member 6. Optionally, the top and
bottom sockets 24 and 26 may include barbs, spikes or other suitable
projections from an interior surface thereof so as to engage the joist when the
reinforcing device 28 is secured thereto. Adhesives may also be applied
30 between the top and bottom edges 8 and 10 of the structural member and the
top and bottom sockets 24 and 26. The top and bottom sockets 24 and 26
may also include an optional connecting tab 58 for fastening adjacent top and

bottom sockets to each other with fasteners and the like.



edge 8 of one structural nenber 6 and a bottom edge 10 of an adj acent
structural nenber. In practice, the length of the rigid nmenber 22 wl|
depend 5Swopon/isei7h t he hei ght of the structural menber @CamA200v08q1aci ng
di stance between them As illustrated in Figure 2, the height of the
structural nmenbers 6 will correspond to the distance between the top web
portion 44 and the bottom web portion 54 generally indicated at 36.
Correspondi ngly, the distance between t A& structural menbers, which is
commonly expressed in 10 centre to centre distance wll correspond to the
di stance to the centres of the two top or bottom web portions 44 and 54

general |y i ndiagati€flisaéd 38ovd, tthaMrigld AlefbeP@2aBRife @t &detddbividid 4isd ance
between a first top side flanges 40 the second top side flange 42 of a

pai red reinfoPE9n§ Beone stragiuralimemnaer 8pand AdPQliost gAgR < 0Pl RN ASIASENE or t he
other si de f 1 86a8raPchilerse! Brlics ShaHgh BOInASYIE BRmoLP 28%if 8epend O

mai ntain the centre to centre spacing of the adjacent structural nenbers 6.
By way df exahppre botfothes heighbof diag strroletad anembgig2angntiiel Bpa¢iBg idigiaeed hi gh

houtd st m 1 ar P RS AR A i le R ibure " bl ot Shici P RRARISTS, Be 20
woul d be 302 mi(llwrmsaoﬁdwmé@ d!Slancw hetwben atlp@rtmlwbeplortimmzammm
el gt s ang. hOtdR ek pdtieh od Genkohidt bl Lf 36! " ARLBHNANA0TyRPAS] NG,

As illustrat I'n Flgur ortron 24 may
be angul arly disigwedatetat rthﬁestrmctum rmermeﬂs nehiceris adooumordy ie@pnezsrm al axis

by an gl e general | |nd| cat ed reciate t he
ongre B8% 1 PRSI g YRah 0 sl ispphe B e SRR \ERls s i mea

Wi LB the top gﬂtg&)pﬂoobot:tmﬁ vfséb“ pcrglun@IMrmMJM r?@nﬁmny @ﬂcﬂ@ﬂgd tat i38Q It il ri ]gi dh
menber 22 to gul ar ign heretp., The ttom orti 54 of the
bot tom socket 258 1 fpotherdistuhdl e, ditengs Pawkdiar fist SRFaS 1BRass 0 vt

bot t om socket sechdnay sdlesPariiR mgu!aqtfairyd esihrndiegl deetatagy eSitlat Bgadingi d
nmenber about a vertical axis as 30 illustrated in Fi qure 9. It will be

appreci at ed t Afangge Wilkaprin et ethgr pide Japaes ofthe spisqf deiRiontag dey¥cepan

adj acefg | oi sbg st aftdeMEhHRBEHHHE 3 c@ﬂﬁ@'sp@@m?softtﬁe I%@[eﬁbht éthﬁ:tlﬁr'ag' d
menber to avoid obstructions and the |ike as wel mt a series of

11 gi 0 menber sMe5BIE ndPUMEYO AR RD 1858 fRor Papstructacho! 302 AIMGTt 818 gur o
2. 2 cul sheelnchas) higHIbER! Eaded 0@ it Nd61iRM Iy AT S idth 3 1 4% O

F| gure 3. As il ustrated the reinforcing device nmay be cut froma single
apparatus 20 would similarly be 406 mm (16 inches) and the height 36 of the
apparatus 20 would be 302 mm (11 7/8 inches). It will be appreciated that

20 other heights and widths will apply for joists of differing heights and spacing.

As illustrated in Figure 3, the top web portion 44 of the top socket 24 may be
angularly aligned relative to the rigid member about a horizontal axis by an
angle generally indicated at 49. It will be appreciated that the angle 49 will
25 permit the top web portion 44 to be angularly aligned with the top edge 8 of
the structural member 6 while permitting the rigid member 22 to be angularly
aligned thereto. The bottom web portion 54 of the bottom socket 26 will have
a similar corresponding angle. The top and bottom sockets 24 may also be
angularly oriented relative to the rigid member about a vertical axis as
30 illustrated in Figure 9. It will be appreciated that such arrangement will permit
the rigid member to span adjacent joists at a non-perpendicular angel so as to
permit the rigid member to avoid obstructions and the like as well as to permit

a series of rigid members to extend diagonally across a floor.



sheet of netal, such as, by way of non-limting exanple, steel, stainless
steel, 5 alum niumor galvani zed steel. The sheet netal may be cut into a
bl ank 60.wOhelbisastk nay t hereafter be bent along rigid wemtEod@mtb1bi nes 62
to formthe rigid menber 22 and socket bend lines 64 so as to formthe top
and bottom sockets 24 and 26 according to known nethods. Any thickness of
nmetal as required to provide the necessary strength may be utilized such as
10 between 12 and 22 gauge. In particular, it has been found that sheet
netal of between 16 and 20 gauge has been useful. It will also be

appreci ated that the reinforcing device 28 may al so be fornmed of non-netal

materials, sughrmafy tobMigWays, of cul@Reét igllusREte@XSMBIBing ¢RE RORfofdikYy Gevice
fibreglass, plastics, ceram cs and conposite materials. 15 Turning to

Figure 5, an BPbriure ve Aniddiiaighineoreiniaeg: eaen Mamperiut 58M 8 sindlaust r at ed
having a_cent éﬁéet%@%tipsm'b?%%f%%ﬁih‘r%ékérﬁﬁle?ﬁgel?§fé9ﬂé’s_sss%é<l?t5 24
24 and may be as d

and 26. The first and second socCket's escri bed above

and mayb be sealiminunoor rivasiza Pyehel it Aogel oriel My be B init blank§o.
i ntegral |y forEd i fal MBERI Db 8% 1Y ArBEY pOhd fhies B2 18R, Means.
e struc nme as

The beam 70 may conprise any suita ura er suc , by way of
non-1inmting thearipbenethde; 22uivy] sbuset deodiltwes 64 beasy tociosimalhediophairthel |

L- shaped chan i r i any.. 0. i.tabl e
member 11 wi P Ssche@a Al 2 AR o AR Bls S By hitghes b

subst anti al | yretal ssgletuineire poviieeths heenssanp strengthingiy beretitsrdssuthyasal so be

utilized, suc S, wa f non-limting examle,.ar t.e, space frane,
ol ateatr anySoimer AR EuarEh o el o, TR Rt B SredP 8B Lag 26
are rigidly tbemsleatticoaral 20/gdugeiths edentusetult ¢ veihalo bieheppreniatas thap tteecur el y
oot 3 02, 298 le GREpS Ay B RROED LAt Pl 050 5002, 15
a mat chi ng r eival &t GioAdintlend eRardBlemexrbda bR eftbréfasLViladlics Oc@amidd ald gn

mat chi ng bores 37 for connection with a bolt 35 or the like. Al though a
bolt is descrFPBACHS BR®A/Sutilized to rotationally secure the pair of

rei nfoymenent devices to each other, it will be appreciated that 5 other

pi votal nmeans_may al so be utilized, such as hinges, clanps, rivets and
bearings. The THIY KuFidee 57 amaNerpaliveopmeadiment gk b RMSPO! By eabat isg or
wel ding of a fil,atai88HavPY & BEArdI e RP 20 Panhig BalBeM thd 8t GRAEBSnPOr ti on
72 of the beam 70 in a machine press or the Iike. It wll also be

appreci ated t heakeko@é HuhRbtypes ﬁvﬁ_tlé_lndals@@i@ysmké}%aé M d@letaae 49 at
et o bRl RS Rar 0ol gRAOSESF| BRuldnenERE Oy, "
rei nf .2@&i ng dbeingentzgratisyfotreed vt e loerrn W by ressting pu@nyrether suitable
means. The beam 70 may comprise any suitable structural member such as,
by way of non-limiting example, bar, tube, box section, I-beam, c-shaped
channel, L-shaped channel, a triangular cross section beam, or any other
suitable member. It will also be appreciated that although elongate,
25 substantially straight members are shown, non-straight members may also be
utilized, such as, by way of non-limiting example, arcuate, space frame, plates
or any other shape as long as the top and bottom sockets 24 and 26 are
rigidly translationally fixed relative to each other so as to securely locate a top
edge 8 of one structural member relative to a bottom edge 10 of an adjacent

30 structural member.

The beam 70 may include a central portion 72 having a flat surface 74 therein

having a bore 37. The flat surface is vertically oriented such that a



menber 6a by noving the reinforcing device 28 in a dowward direction as

15 indicated generally at 80 such that the top edge 8 of the first

st ruct ur avoreenisr377s retai ned within the top socket 24 @®CTidao0980nd10r ci ng
device. A second structural nenber 6b may then be | ocated such that its
bottom edge 10 is retained within the bottom socket 26 by noving the second
structural nenber 6b in a downward di recbl on generally indicated at 82.
Thereafter, 20 subsequent reinforci ng d&i ces 28 and structural nenbers 6

may be pl aced in success on t si ngl e row of reinfarcing devices.
Fast oner s nay CATEPOBANG LR ARGyl EraarAS el KU SeWes 28 REVihs secur e

the reinforci atsleieffit2d 4R 8iga- m%éﬂ'ﬁg BoRG 370foFtateRtidn with esEH 85
rei nforcing device 28b may be | ocated between the first and second

structural meRbEPdHEa AHEUEHA Bplt s dRicaPey ap betoadilizsmiosetadiraalietastiet ci ng
devi ce 28b totﬁehBalF'orf Srélnfﬁbém@ﬁtcdjélgce@et‘b' €§ch?%theTh@rvﬁ@fbfeeépérbéat%@%aﬁ'

rei nforcing nenb may be rotated such that the top socket 24 engages
with tHe top @H‘@épalotﬁl nepnSTBaY AFOSE utdtzad,awqheaﬁ)@ﬂg% Gaiaprs: Hvetsz@dot t om

socket 26 6”989% thé &t Qﬁdatcgn?@% o?nfneEl hﬁ’élﬁé Péémsﬂf B tc‘é&ﬁ’r{\gEBP”ber

6a. As |IIustrate second top si ange4 the to t and the
second bot t omwsidirg 61 aaﬂ@es%ﬂomﬁﬂm He ldmtnn Ohbﬁokamn@@emptfblaodﬁb@ﬂ 72%at war ds

Lo facilitat eyl 6 LA an REn S LLL S vRNfkes o 9 ROGHPLS B8R 2P 1100

engagenent WI edge ructur

Thereafter, these zade ty‘pleangésalreayy ltre:ltm@nan lzdeuatatiat posate and tvoll @agage
their spectl ve.ed tOf It he structural nenber. 5Although the description
above s in r &% rgrfi%g' '£8%% qr8%?ssin(9r sts, it will be appreciated that the
apparatus 20 may aI SO be appl i cabl e to other structural nenbers as well.

Turning to Figure 8, f.urt her odi resent inve nis

T st Cat od- ol psrioh a Bt auEA oEPe o By baaoe & rediedliiBel ot ed
that for use TRerufér aprd;mf@@ﬁngméwbé 28 Inhayoeeniecgieaasy the firfics@aseral 10 the
| ength of the rigid rrerrber %nd i ncrease the _angel 49. Thicker materials

may al so be r &t ad*é\b&?di (NG IEINTRrRBY avishotth T 8 fiamnumeth cueghon: &
applicagion. WiidatocRRRbaIF REPAURMRS Bfe IdME ebig @0k ARe TA%EsPPRLl

described and 15 illustrated, such enbodi ments shoul d be consi dered

i | lustrative BTNAeE i HeEREOHIERA ealel srRekehd4|qinei 'REIeRIEgi FRMGR: i dh a
construed in 3eLMd@ReRIM hBmbBE6eB G MRAMNBC&bAISTER that dtsdsottom edge

10 is retained within the bottom socket 26 by moving the second structural
member 6b in a downward direction generally indicated at 82. Thereafter,
20 subsequent reinforcing devices 28 and structural members 6 may be placed
in succession to provide a single row of reinforcing devices. Fasteners may
also be passed through the fastener bores 48 so as to secure the reinforcing

devices 28 thereto.

25 Turning to Figure 7, a second reinforcing device 28b may be located between
the first and second structural members 6a and 6b by pivotally located the
second reinforcing device 28b to the first reinforcing device 28. Thereafter the
second reinforcing member 28b may be rotated such that the top socket 24
engages with the top edge 8 of the second structural member 6b and the

30 bottom socket 26 engages with the bottom edge 10 of the first structural
member 6a. As illustrated, the second top side flange 42 of the top socket
and the second bottom side flange 52 of the bottom socket 26 may be bent

outwards to facilitate the rotation of the first and second sockets 24 and 26



What is clainmed is: 1. An apparatus for reinforcing adjacent parall el
spaced apart wooden structural nenbers, each of said structural nenbers
havi ng oppo=ed/#sr373t and second edges, the apparatus compTicN20@/00561a ri gi d
menber having first and second ends and being sized to extend between the
first edge of a first structural nenber and the second edge of an adjacent
second structural menber; 10a first socﬁﬁt connected to the first end of
said rigid nmenber, said first socket bei g sized to receive said first edge
of said first structural member t her ei n; second socket

connected to WP §NERIYRRNSHE e OB NG Pa'it%f“ rﬁéjrgﬁér‘)f tﬁ%§HPﬂtU§3é66?f8b%r§c ket

bei ng sized t gheRGREY Rl IdS REE BEPBe WenfBack IHRESEWHICH folsHgdpalthaTenber
therein. 2. The apparatus of claim1 wherein said first and second socket s

conpri se chanfRaPectiveprdas. of thsiayiuirhE@g 06t cl ai m 2 wherei n said channel s
conprise c-shaped channels. 4. The apparatus of claim3 wherein said
c-shaped channel s extend 25perpendicularly to a |longitudinal axis of said
rigid renmber. AltBougrhénesisacanties abows 4 rin Jeiftiencd o siiod jeisthaped!! cfannel s

have verti cal Ly, Qri @ fdt BREAL S us 2B3may also be applicable to other structural

members as well. Turning to Figure 8, a further embodiment of the present
invention is illustrated as applied to adjacent wall studs 90. It will be
appreciated that for use in such applications it will be necessary to increase
10 the length of the rigid member 22 and increase the angel 49. Thicker
materials may also be required depending upon the strength requirements of

the application.

While specific embodiments of the invention have been described and
15 illustrated, such embodiments should be considered illustrative of the
invention only and not as limiting the invention as construed in accordance

with the accompanying claims.



7. The apparatus of claimb5 wherein said openings of said c-shaped channel s
are angularly oriented relative to said rigid nenber. 8. The apparatus of
cl aim 3 whereimssxrd c- shaped channel is fornmed of a Spacr/@Romoosed

fl anges and a web portion therebetween. 9. The apparatus of claim8
wherein said one of said pair of opposed flanges is secured to said rigid
menber. 1010. The apparatus of claim9 mq rein other of said pair of opposed
flanges is selectably deformabl e so as t'6 open said c-shaped channel.

11. The appargtus.of claim 10 wherein said c-shaped channels include at

| east one fasS@ﬁEﬁSEB¥@9d§§zed to pass a fastener therethrough so as to

secure 15sai d1c- shapegppahannedr fhidRing stjabshtusahlidreipeed apbd wdb&en
apparatus of claiml wherein said first and second sockets are rigidly

affixed to saPHUGHIG BemipsReach i saitisl gy mARee NaringoRPesehiépeRM sai d
first and secqpd, oyl Sihar@phtRIEMhpikidprmed with said rigid member.
. sing:

14. The apparatus of claim 1l wherein saidTigid nenber and said first and
second Taps are forned of nmetal. 25 15. The apparatus of claim 1 wherein

said rigid menber £agprhsSBeARPRERLS BEHTY ends and being sized to extend

between the first edge of a first structural member and the second

edge of an adjacent second structural member;

10 a first socket connected to the first end of said rigid member, said first
socket being sized to receive said first edge of said first structural

member therein; and

a second socket connected to said second end of said rigid member,
15 said second socket being sized to receive said second edge of said

second structural member therein.

2. The apparatus of claim 1 wherein said first and second sockets

comprise channels.

20
3. The apparatus of claim 2 wherein said channels comprise c-shaped
channels.
4. The apparatus of claim 3 wherein said c-shaped channels extend
25 perpendicularly to a longitudinal axis of said rigid member.
5. The apparatus of claim 3 wherein said c-shaped channels have
vertically oriented openings.
30 6. The apparatus of claim 5 wherein said openings of said c-shaped

channels are in opposite directions to each other.



16. The apparatus of claim 15 wherein said beamis selected fromthe
30group consisting of a tube, a box section, an |-beam a c-shaped channel,
an L-shape0d20hasnglr and a triangul ar cross secti on beamPCTAIA2009/007619 The
apparatus of claim1 further conprising a pair of intersecting rigid nenber
each sized to extend between top and bottom edges of opposed parall el
structural nenbers, each of said rigid nbers having a first socket sized
to receive a top edge of one of said pai' structural nenbers therein and 5a
second socket sizeﬂﬂto recei ve_a, hot on1ed§f of said other of said pair of

structural nedbers FhEPBRIRIUS P5 ClajiRed AhelPly §RIJPPNNESPY PaighemareSai d

pair of intergsgrsireidarel Gigdiai®BREARdRERLIR M0daRd Hyideesest ed to each ot her.
10 19. The apparatus of claim 18 wherein said pair of intersecting rigid

nmenbers are pivotally connected to each other by a bolt. 20. A method for
reinforcing agj acefite Q;l%a?!aﬂu‘é'of SRR BdviRRBINt s OLREpPER el M elmEBEFRET S,

each of said structural nenbers having opposed first and second edges, the
met hod Tonpri BRiRG! opposed flanges and a web portion therebetween.

9. The apparatus of claim 8 wherein said one of said pair of opposed

flanges is secured to said rigid member.

10 10.  The apparatus of claim 9 wherein other of said pair of opposed flanges

is selectably deformable so as to open said c-shaped channel.

11.  The apparatus of claim 10 wherein said c-shaped channels include at
least one fastener bore, sized to pass a fastener therethrough so as to secure

15 said c-shaped channel to said structural member.

12.  The apparatus of claim 1 wherein said first and second sockets are

rigidly affixed to said rigid member.

20 13.  The apparatus of claim 1 wherein said first and second sockets are

integrally formed with said rigid member.

14.  The apparatus of claim 1 wherein said rigid member and said first and

second caps are formed of metal.

25
15.  The apparatus of claim 1 wherein said rigid member comprises an
elongate beam.
16. The apparatus of claim 15 wherein said beam is selected from the
30 group consisting of a tube, a box section, an |-beam, a c-shaped channel, an

L-shaped channel and a triangular cross section beam.



| ocating a first structural menber in a desired position; 20engaging said
first socket of a reinforcing device around said first edge of said first
struct ur avormeninsri77and | ocati ng a second structural nenper/dAazo@/odesdr ed
position with said second edge of said second structural menber within a
second socket 25of said reinforcing device, said reinforcing nenber having

a rigid nenber extending between said first and second sockets. 21. A
met hod for rei nforci ng adj acent par al | e114épaced apart wooden structural

menber s, each id structural ers havi ng opposed, first and 3 second
edges, the mef od @EﬁwﬁPﬁ’%@Hﬁ of C‘%“ Blet CRGPHSIEE Gobl St MIFEERAtIAP 1| in

a desired posiidngitr efl sigdAtd RYteRdr BIWESHR %pﬁ'%n@%fdt%@n @@?é‘@%‘ﬂ o‘b@b@ed" rst
and second structural nenbers until a first socket at a first end of the

rei nforcing de¥ade seicBIrRngagbarsarathal aaideidihmnestpss Hrvigaiadiiet pagket
structural megpey t@%eﬁre%efb?%g%% I8k o@%a@ p%‘?rcém@uﬁél%%bé@%hér%lrﬂérﬁf cing

device is engaged ar ound irst ed ge of said second structural nenber,

sai d ré nf or cRrigcaey seekehgizedgodeeqivs @ hatoar eesa ehsria pthrstabeseais Bl af f i r st

and second sOgk&liSral members therein.

18. The apparatus of claim 17 wherein said pair of intersecting rigid

members are pivotally connected to each other.

10
19. The apparatus of claim 18 wherein said pair of intersecting rigid
members are pivotally connected to each other by a bolt.
20. A method for reinforcing adjacent parallel spaced apart wooden
15 structural members, each of said structural members having opposed first and
second edges, the method comprising:
locating a first structural member in a desired position;
20 engaging said first socket of a reinforcing device around said first edge
of said first structural member; and
locating a second structural member in a desired position with said
second edge of said second structural member within a second socket
25 of said reinforcing device, said reinforcing member having a rigid
member extending between said first and second sockets.
21. A method for reinforcing adjacent parallel spaced apart wooden
structural members, each of said structural members having opposed first and
30 second edges, the method comprising:

locating a first structural member in a desired position;
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locating a second structural member in a desired position; and

rotating a reinforcing device between said first and second structural
members until a first socket at a first end of the reinforcing device is
engaged around a second edge of said first structural member and a
second socket at a second end of the reinforcing device is engaged
around a first edge of said second structural member, said reinforcing
device having a rigid ember extending between said first and second

sockets.



