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REVERSI BLE HEAT TRANSFER ELEMENT BASKET ASSEMBLY W TH
| NTEGRATED FRAME FOR USE I N A HEAT EXCHANGER FI ELD OF

wa ks MMENTI ON The present invention rel ates tBCHUS2008/059220
rotary regenerative heat exchanger, and nore

HEVERGIBLEY HEAQT IRANSELRIEL ERENT BIASIeE P 908 SENMEISY SVITH
[léﬁéﬁggﬁgmel@

i nvention has particular application in a heat

transfer apparatus_in which the heat transfer elenent,

al so called a sheeFlE:D QRTHE INVENEIQN by cont act

with a hot gaseous heat exchange fluid and is

t herTéaf presebt ioughtion relatentt@atrotdry iegersgretiedhgatexabsinger, and
gaseous heat exchange fluid to which the heat transfer

m&eaFEituIgHY &5 Ainigrevée w phalle hbet therdfet elensdriibasket
el enent has received by virtue of the heat transfer

RIFRP ' ' rementi oned hot gaseous

asﬁéat eﬁ?éﬁjg%g@%?%iaméé(g?geﬁ?/@ée&bf such heat exchange
apparatus, which is commonly found in use, is that
whi ch those in the industry refer to as a rotary
regenerative heat exchanger. Tvpi h a rotar
regenerative h&ﬁcgﬁﬁéHg@ an%ﬁgggyéj‘rE@ﬁndri cal d
rotor that is divided into conpartnents and in each of
whi dinet presentingenirpbas fagicplairempliestiast ineheat tramsfeer
pl ates which, as the aforenentioned cylindrical rotor

apbaratas arie velitte theahedtytrangperseldnent,aalsd called afshaehot plate, is
gaseous heat exchange fluid and then said cylindrical

he‘ra‘t"éd)b}/1 icBntet ditAch MBS R18008 Hae eRbhigd fivid @indlig akereafter
exchange pl ates becone exposed to a stream of a cool

brgl?gc'tﬁ%%on%%'i with preferably a cool gaseous heat exchange fluid to which

the heat transfer element gives up the heat that the heat transfer element has
received by virtue of the heat transfer element’s contact with the aforementioned
hot gaseous heat exchange fluid.

One type of such heat exchange apparatus, which is commonly found in
use, is that which those in the industry refer to as a rotary regenerative heat
exchanger. Typically, such a rotary regenerative heat exchanger includes a
cylindrical rotor that is divided into compartments and in each of which there are
disposed a plurality of heat transfer plates which, as the aforementioned
cylindrical rotor turns, are alternately exposed to a stream of a hot gaseous heat
exchange fluid and then said cylindrical rotor is rotated whereupon the plurality
of heat exchange plates become exposed to a stream of a cool gaseous heat

exchange fluid that is to be heated. The compartments into which the cylindrical
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exchange fluid that is to be heated. The conpartnents
into which the cylindricalrotor of the heat exchanger
WO gooditrd4ded typically each house a plurality oPChes1008/059220
transfer el ement basket assenblies that are suitably
' . ek v .
o P e R s TR W ERR b AT o Bl RO AR Rt
basket ass lies is signed to receive therein.in
vl B e da T Breke o emanes 874 b SpARG G R EE i Hna
transfer plates (e,g., sheets or elenents). Each of
norm@d¥ egrh eankady apieshapad eprdiosratnnatashgdhe Bﬁab%asf er
to a hot gaseous heat exchange fluid absorbs heat
elémentbasiet assemblies isesigretto wicetviedbergin in alippgrtest relation
heat transfer plates is exposed to a cool gaseous heat
thévetd angeraitybicheaMbiapbidrplites lte.ghasticets ot elensdres)s Each of

t he cool gaseous heat exchange fluid the heat that has

th%%glé@ﬁﬁ ;obtﬁgaﬁrr féf‘ﬁla'fé%twﬁﬁﬁ%%és&?%a%? a885ud hed

e plurality of heat exchange plates.

Typicall vy, .suc j f t .

X hBNG Nt Os BBl bRl e R Bt BER balh M Bile plurafty of
pl ates, which are held together b aired side straps. , .
ek renates PIRISP i @PIssd R e siAsents Rkt ngedligWhich is to

the prior art formof heat transfer elenent basket
bedlssatat)) fyarsdfersgtotthe avotigasesfust ineatpxcbange fluiddhmhsiat thafthas
transfer el ement basket assenbly, such as, in the

beshrdorioes frohbie lotdjaskous heat ekéhangeatfluidNby .eathIf4hd pRirality
and 4, 606,400. In accordance with the prior art

of%@@@ka%g%fpyteg._ Pat. Nos. 3,314,472 and 4,606, 400 a
plurality "of heat transfer plates are stacked in

cl psﬁJche{Tlea&?& ésri Léﬂ%ﬂh Ry ﬂ%%htﬁnéf@??ﬁgﬂlééstg%s%t L8&mbly

prior’fart’form o rans remen .
CopR G EURYE obsPsshEatPEn B RR S o hofHBoRIR bhdlarcside
st%ﬁtﬁé@ré%&% tziig%quq)a(&qe%? %I"?e ];L(ljj ip?asjteg%}/ thpeagfci’or art form of
heat transfer element basket assembly along the sides of the prior art form of
heat transfer element basket assembly, such as, in the manner described and
shown in U.S. Pat. Nos. 3,314,472 and 4,606,400. In accordance with the prior
art teachings of U.S. Pat. Nos. 3,314,472 and 4,606,400 a plurality of heat
transfer plates are stacked in closely spaced relationship within the housing of
the prior art form of heat transfer element basket assembly in order to thereby
provide a plurality of passageways between adjacent ones of the heat transfer
plates such that heat exchange fluids may pass therethrough. Furthermore, in

accordance with such prior art teachings, side straps are made to interconnect

the spaced end plates of the prior art form of heat transfer element basket
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accordance with such prior art teachings, side straps
are made to interconnect the spaced end plates of the
we@edaoen24rt form of heat transfer el enent baskePEBEE82008/§59220
in such a manner so as to extend in pairs along the
j [ f t r
s PR R PSRy FreF el 1S R BRI RAspoIchE e Bpposibdes of
teachi ngs, on .each side of, the. heat, exchan t
the AR S in g0 teh xS et et RN ORGaf GG prior ar
bet ween the upper regions of the spaced end plates of
teagiungss iasr eagh Side ot herlxahrage RIS MBNEIhER isprorisied a first
assenbly and a second side strap, which extends
sideestvam whible extanels hedgieen the upper rginsdofdhd sprged endiplates of
the prior art formof heat transfer el enment basket
th@?ﬁ@ﬂbh%ﬂ:mﬂ o hasewangiar akhwint beklkdti aysemty andtahsecond side
atorenentioned first side strap. These side straps nay

strg?, {Nhﬁiﬁ ehd&%"@téﬂxbéénaﬂh%rléwbhﬁ‘edi&? B {Hedd pile dRIREp Y SSF the

e edge e prior art formof heat transfer

el epent b '

prip BT BiRt (SR Rle R BB Fat PSR BhaYed Rl

relphiG (e Bloreimeniptar Bisuaiiorstidre Toes6 o Prat A be
heat transfer el enent basket assenbl %/ as shown, by

flanggd diwardenglongitbalangifudingl edge yiag at e edgesehthezaior art form
Typically, in accordance with prior art teachings one

of beatmparsfenclkenaitdiaskeigadsansblaise asefodhdrdbgt preeidetdneetaiming
plates of the prior art formof heat transfer el enent

subask atas 8e8h¥d 36 bReSperafvd P paRsbdea! 4 ealting therrrait

so as to thereby further assist in keeping the heat

tra@%ﬁegspgft%s ?lloﬁqr?é]ﬁnq) é?it (gfftpglfog:ém i chggpé’ ;L’J'i'iopg Ftthﬁn AP ‘ﬁ@a%

Such a pr ranster elenen
BT IR TR A T e T
Pa&ﬁﬁ%h%lﬁsﬁ T?/gi%glly,riin %rccgrrdtanfcgrwrirtsh ;())rfiorhe?r‘:tjl Eee}c%?nngséf c?rge or more
such retaining bars are welded between the end plates of the prior art form of
heat transfer element basket assembly across the top and bottom ends thereof
so as to thereby further assist in keeping the heat transfer element plates from
falling out of the open ends of such a prior art form of heat transfer element
basket assembly.

Although such prior art forms of heat transfer element basket assemblies
are still commonly found in use, such prior art forms of heat transfer element
basket assemblies are typically subject to rotational torsion of the side straps that

are utilized therein as well as to lateral deformation due to the bowing of such

side straps, which are employed therein to interconnect the spaced end plates
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basket assenblies are typically subject to rotational
torsion of the side straps that are utilized therein

w@2008224478s to | ateral deformation due to the PONUSIYOD659220
such side straps whi ch are enpl oyed therein to

th(%\%to?r B%nlggf[zy 9 ngééjﬁﬂ%q@leﬁt@&@ﬁs:?ﬁﬂegu@w Brifile
IR bR A g?‘é&ﬂeg? Bt hick § 886t to the

present invention, and which is incorporated herein in
samesassignee ey the prefent éveation, and whichrisirgerparated ferein in its
desi gned to address such rotational torsion and
entiegtey isldicbetant toedn mvehtiomthdtiis Hesigokd o addresstsuobrnetatiohal
heat transfer el ement basket assenblies have been

tofstiNand mtstd tieformétiohgrdri vhichv SiidH Brfiort frt Whrheoftheait transfer
Pat. No. 4,739,822 is di rected has been found to be

elﬁggﬁt l{)é’sk%tt%ag?é'rg fiSs ﬁé@% H%&Ud td e?VWﬁlT%&etlﬂvéHt‘?on to

rans errent et asse

fﬂ&i%%glﬁ%?{] 4{;’(%225%{2 S g'g%‘lgt?& g? bg foHagéo B Gble B 4ttain its

Il'lustrated in Figures 1 and 2 of Qe pr ent pat ent

staipgIgogls, iRTQVemerds frathe hemtdransie t Baskeiassembly,
assenbly 130 of U.S. Pat. No. 4,739,822, This heat

whickaissdlescridedrandt illbsterted imssSnBay Nre@,739,82%pre deamsd ta be
plurality of heat transfer elenment plates 132, which

stifip@ssibleatoassiniatlea stacked array so as to thereby
provide a plurality of flow passages |ocated between

adj a5t Ra88 un%gel 5‘&99 Jf tRD pf¥ene bstERR pBlicdtRn @3!2@ heat

This stacked artay of heat transfer el emsnPBp | at es
IR0 8 R e o
tra{snsﬁq”r?l%s‘ﬁi et asaemp %2?3 ais O haflrally o heBlfranster

transfer el enment basket assenbl y 130. These end pl ates
elarganiplatesst3andishiarabrranged in a straked Areay $®as to thereby
provide a plurality of flow passages located between adjacent ones of the heat
transfer element plates 132. This stacked array of heat transfer element plates
132 is suitably arranged so as to be disposed between a first end plate 134
located at one end of the heat transfer element basket assembly 130 and a
second end plate 136 located at the other end of the heat transfer element basket
assembly 130. These end plates 134 and 136 are suitably positioned so as to
abut the ends of the stacked array of heat transfer element plates 132 and are
held in position there by means of side straps 140, 142 and 150, 152. These side
straps 140, 142 and 150, 152 are disposed along opposite sides of the stacked

array of heat transfer element plates 132 so as to thereby be positioned at the
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abut the ends of the stacked array of heat transfer

el ement plates 132 and are held in position there by
wore@ng24af1 si de straps 140, 142 and 150, 152. TPEBESH0E€59220

straps 140, 142 and 150, 152 are disposed al ong

upg)%P%ﬁHt|8w§ €6 esOf 5&@5@/0 5?@1&‘]ééf3fré?1fsfé}eé!émtehﬂﬁﬁaft@§ 132,

I enment so as'to thereby be positioned at

W EHERE S@E%ﬁﬁ 182, PEERAS dhertlyd B el

unéﬁq%xééﬁa&@?triﬁ?towfs%?ﬁ@ 2o B ASHBITH WPt 130 the

second end plate 136, the first end pI ate 134 and the
flrsteemqnlatm%laadéhagecw rGd pirie d3Ohring spaesd apart from one

another. Continuing with the description of the heat
anoti@grsf er el ement basket assenbly 130 of U. S. Pat. No.
4,739,822, the side plates 140 and 142, as descri bed

and Gérﬁtwﬁﬁﬁgmﬂﬁ thd desGiptitof the hedt F8RsRR dlethentarket

wel ed at one end to the upper right corner and to the

aslégﬁl%r gf O& NBLy NFIPLLY YS! the sgﬂ dﬁlgfe%e'i@o Bhgt@ol 3¢

I'on are al o éach hei r ot her

o ek ob RS L S8 0 SRR oo

| ocated at the opposite end of the heat transf
to dhe HEREr HEIGOrNIsARGS hefyrnargiE FRMER, ereéﬁactmeéx @f hgend
is located. In a simlar manner, the side plates 150
plated! 3U5and asadiisam ialmdlsar&adhlw@sled at ¢nkii ather sndrathe Npper
4,739,822, are each welded at one end to the | ower

rightt 86fnef AIhdeb tA8 @ipber Iditecdravk resgddtivelr BRthe end plate 136, which
respectively, of the end plate 134 and in addition are

is Rlcafefar g"@ﬂﬁ%ﬂ %‘nd&ﬁ%% t'éhﬁén@f@gefe?néﬁ}eods%@?séérﬁpﬁ/ from

corner an ower cor ner respective

A0 BRI 15 . U S S B SHRRH g o
15Vélhgrs%etslgﬁbeec?gnglllﬁs?ra%gddfml 8 SI OPCaa’}t I(\alg 4,739,822, are each welded at
one end to the Iower right corner and to the lower left corner, respectively, of the
end plate 134 and in addition are also each welded at their other end to the lower
right corner and to the lower left corner, respectively, of the end plate 136, which
is located at the opposite end of the heat transfer element basket assembly from
where the end plate 134 is located.
With further reference thereto, the side straps 140, 142, 150 and 152 of

the heat transfer element basket assembly 130 are, as described and illustrated
in U.S. Pat. No. 4,739,822, flanged along their respective longitudinal edges that

extend in juxtaposed relation to the upper and lower edges, respectively, of the

heat transfer element basket assembly 130. To this end, the side straps 140 and
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Wth further reference thereto, the side straps 140,
142, 150 and 152 of the heat transfer el enent basket
w@s®eibi4yr 130 are, as described and il |l ustrat eRCT/HS1008059220
Pat. No. 4,739,822, flanged along their respective
| driGilBa Wit P@eSdraRt eXtaRA148) fey é&%@ﬁ.dm@é@ﬁé 141
14{28‘&}??%%& witt the %Ag ’ F Iy, of the fges

er and | ower edges, respective .
orioffs biEPEIBho EhP TR R R 8GRl b8 g BB seee 140

flanges 141 and 143, respectively. These fl anges 14
angnift2 AeSREGtNAL. SAwS AP 'BP%WtardégqerTg foiia HH@?I?%?&%@ the heat
edges of the side straps 140 and 142, respectively, so
traasfarelgmenbplatesd 3Rljlacesimilap mansengpesidrigisapsi 50 mad 152 are
heat transfer elenent plates 132. In a simlar manner,

proVides wdid therfapged 36 1andl 152 raspedtively. dBltksd fldngese151 and 153
flanges 15 1 and 153, respectively. These flanges 15 1

exBli i%%r@l?tf@?ﬁ*_tﬁé‘%mg WBngit@dhbNedddisofdfelspnosirash m8d and

edges of the side straps 150 and 152, respectively, so

S C : r

162 iRl Pefd 8F 1Bk oGk SRidcft IGHEN0RERER0E, of 1 hoat
141 and 143 and | ower fl anges 1l a 53

e SlREIOMeT PG| o tss GRS T8RP 882 Batol RRG fsselpwer
and | ower edges of the heat transfer el enment basket

flangee AHil yand3th3 fumictan 4 erauds friamindsyéacssealang e ppper and
prevent the heat transfer element plates 132, which

lovee reeddeacifcttie Widah inantfee eferaent baaket assaerhblyeto, bdséteare
assenbly fromfalling out of the open ends of the heat

deklghest8heedfarBiive bRplienaaenddtitrahdfordlemeat plages 132, which

transportation thereof, or the handling thereof, or
o BB oA IRIL S SSsenbP R RARE ou o

153, retaining, bars 138 are typically al - el
the Pap Bt R hoa Sedslen Shuin BaSRetasBnity 1R T odfs

bottom of the heat transfer elenment basket assgg}bl 8/
trapgportatien hedeah er hrehandmadherged. autbeInstalialipn Bigraofs in

in order to thereby further
addition to these upper flanges 141 and 143 and these lower flanges 151 and
153, retaining bars 138 are typically also tack-welded between the end plates 134
and 136 at the open top and bottom of the heat transfer element basket assembly
130 intermediate the side straps 140,142 and 150,152 in order to thereby further
assist in preventing the heat transfer element plates 132, which are stacked
within the heat transfer element basket assembly 130, from falling out of the open
ends of the heat transfer element basket assembly 130.

In accordance with the invention to which U.S. Pat. No. 4,739,822 is

directed, a stiffening member 160 is disposed intermediate, that is, preferably

midway between and parallel to the spaced end plates 134 and 136 of the heat
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assist in preventing the heat transfer elenment plates

132, which are stacked within the heat transfer
web@sreM47basket assenbly 130, fromfalling outPCf/Us1968/059220

open ends of the heat transfer el enent basket assenbly

voifer R BEERSEeply 1, TSTHEAR SNt Soutaty
o) BeERET shg S ) Eond BB L s

134 and 136 of the heattransfer elenent basket
elergsehbasket agsemblys 134 Frenemeeree e stifeung snembeabpy. as

positioned therewithin so as to extend transversely
deacribsd antdllustrated inads3.drateNond Mi3 Ok ée waldssha the 13tgral

Furthernore, this stiffening nmenber 160, as descri bed

edged thélca$ ta tieeside BtrdpS.14Bat 42 NOG0 dnd 39283 2vhicls refetates has
at the lateral edges thereof to the side straps 140,

be%?‘\%wadlﬁgreﬂ{%f&t%zintd?dM&tﬁeF&fﬁtW@raﬂ?%t@R@hn@@ﬁthe side straps

herei nbefore 1n order to thereby structurally

14" B TR 1o PSRl R e e oknt e
S L L
basket assenbly 130. Wth further reference to the

the fianieal ihg etemsst basiet assemdiyt 18Pder st ood wi th
reference to Figure 2a of the present patent

applWitafirtiner refereste td thai stiffembdomenited 188y asdgst Lsdestood
single plate 175, which is simlar in nature to the

wittbf@leRk8 %0 rag e reveisstantdgntichied thesaffening

whi ch extend Tromthe top to the bottom and from si de

m @g& SSO ?ﬁ%ﬁé&mbh?e %'th%lg ng%tgslszS W%{W%@émg%rei?\h@gtuw% the

ranstier el enent asseé

BRI Lo o iUt E dePRire BeIaT ok SHefisLPoe top t

in accordance with the teachings of U S. Pat. No.
the bptigmeand frpm glde de §ida a@aeh ths entire cross-sectional area of the

heat transfer element basket assembly 130 at the respective opposite ends
thereof. Continuing with the description thereof, the single stiffening member 175,
in accordance with the teachings of U.S. Pat. No. 4,739,822, is welded at each of
the lateral edges thereof to each of the upper side straps 140 and 142 and lower
side straps 150 and 152 as best understood with Figure 2 of the drawings in
order to thereby structurally interconnect all of the side straps 140, 142, 150 and
152 with one another.

Alternatively, as best understood with reference to Figure 2b of the present
patent application, the stiffening member 160 may comprise a pair of spaced

elongated plank-like dual members 170a and 170b, which are suitably
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the lateral edges thereof to each of the upper side

straps 140 and 142 and | ower side straps 150 and 152
w@gookest47under stood with Figure 2 of the draw POBEUSI908/059220

order to thereby structurally interconnect all of the

po}lltg)‘?\eﬁtgc?‘gsc‘ olélﬁenaida%roéls'smg% g%gl%toli’tr?é‘ eétnt?éﬁ?ér element

er nat ve y, as best un W th erence

%%srﬁzrﬁe}%é??baé}d”é%%%%@é’@ot e BRR.Srife hegy tréﬁifsgslement

elongated pl ank-1i ke dual ers 170Ca and 17Ch, , which
bagket Q%ﬁqfﬁlb'W@@s resnsictively o V)A%ﬁ? hertretgdengs thegetonthe member
upper region of the heat transfer el ement basket
1 TAssiemelged abthenldtarel edges theréavie the sgpenside strapsidétand 142,
transfer el enent basket assenbly 130, respectively.

wh¥reBs fitvs hieenbéref BDIe e weldeelr sttthe ldtbeal egbethdrédato the lower
wel ded at the |ateral edges thereof to the upper side

sicd gﬁﬁﬁs 140 ;30 5b42, whereas the nenber 17Cb is wel ded
at | at eral edges thereof to the | ower side straps

e GantaE e b B dggéﬁétknﬁfg%“n%ﬁﬂéoﬁef?é@'P?élé%ﬂﬁ'“g
808 &7 RENGINP G BIETNG STERYS | TAR ariat 708 Sed Pesiangd to be

for interconnecting the uPper si de straps 140 and 142
opgirativeigepramisiera erasadinktihat issuipble foninteligpaneeling the upper side
i nterconnecting the | ower side straps 150 and 152 with

straps Bifoaiel 42 alithasnenaasthehendithitdpatsoosuitabte fugamterconnecting
transfer el enent basket assenbly 130 between the

thé W&%l&@@tr@bét‘lg@ a1n'i121 s Qith3heodndther, ot nebathel @id-span of

el enent basket assenbly 130 in order to thereby

th% %?ﬁ?rz%ﬁsefgle%%@?@eﬁkgt %rﬁ@lg gg&gntg%tv\k%@ 6?1(5 %E‘Scé’(ﬁ eha%lates

e TR
thlerne%ryelr?gr%gse tt)#é s%hgt%rélqnt%gg{; cl)f the frame of the heat transfer element
basket assembly 130. As a consequence thereof, not only is the weight capacity
of the heat transfer element basket assembly 130 increased, but also in addition
the rotational torsion of the side straps 140, 142 and 150, 152 as well as the
lateral deformation of the frame of the heat transfer element basket assembly 130
are also effectively prevented. Although not shown in Figure 2a of the present
patent application, the single stiffening member 175 is capable in addition of
being utilized as a means of effecting therewith the lifting of the heat transfer
element basket assembly 130.

The heat transfer element basket assembly 130 as described and

illustrated in U.S. Pat. No. 4,739,822 has been found to require an extensive
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the rotational torsion of the side straps 140, 142 and
150, 152 as well as the lateral deformation of the

w0 e@se24f1 t he heat transfer el ement basket assethU§2008059220
are also effectively prevented. A though not shown in

anEélﬂHro? t@f’e @I fabh@at%r&%mth%%ﬁﬁgnt%ﬁm %E\héleﬂwgdrgatﬁlred thereby.

i ngle fenin capa Ie in
d f f
O G5 Ao G SHRE TS rs wo
sobastsdians 1443 Tas Sl iske OB ppd b

has been found to require an extensiveanount of tine
assembiypi 3¢ hecatugletaly wetdeshimuhand tiuriag fiigadipng Further to this
required thereby. To this end, the use of four
poRePaE Rasd deldihg aRsing48bridatdn ré§liresindt 499 thatdhemobe extra
separate end plates 134 and 136 requires that the heat

tinkd afst ? &{)fo‘?ﬁ% oS Fkﬁégf%}tcctlﬁgﬁ‘é‘m Yp ég%&ﬁel@m?hﬁhféé’that are

i cation. Further

ol LI 0 G P e o

ur es, of effectin af the wel .
rop IS T dnieruPas Wadaunitrs gt EBgP esRCpTite dalcpiso introduces
wel ding, but in addition extra personnel are al so
the @qasxbg@/ obiherg beinguiysdibeassuinaee issuesassegatashingrewith. |
expensive, but also introduces the possibility of
hashsren foanddhausuidht gxtestmeaanecdusekstaasiadbe @sedmbly line
therewith. It has been found that such extra tine can

rSé’é’s%e whitiiSerhplol/B8 fessaBhys bi BfedtinecsrewihiHefabsication of
enpl oyed for purposes of effecting therewith the

thé ﬂ%%?ﬁé}‘%g8@n’&%@g~@r% ngaésrezi'ﬂﬁlge\% el@é@%’?&mﬁ@? eed has been

asse has bee oun

o3 bl BV S b R B8R (S

assenbl ed w t hout hand wel di ng being requir
thsamnrtqa@ﬁmtlnVeoéﬁa@b@mﬁv@l%wh@uwa%wm"ag being regyired.
in fabricating the
Additionally, an excessive amount of material is used in fabricating the

single stiffening member 160, dual stiffening member 170a and 170b, and end
plates 134 and 136 of the heat transfer element basket assembly 130, which is
described and illustrated in U.S. Pat. No. 4,739,822. Furthermore, the size and
shape of the stiffening member 160, 170a, and 170b and end plates 134 and 136
that are employed in the heat transfer element basket assembly 130, which is
described and illustrated in U.S. Pat. No. 4,739,822, require that they be welded
during the fabrication process. As such, this results in scrap material being
produced as well as in adding cost to the fabrication of the heat transfer element

basket assembly 130. Accordingly, a need has also been found to exist for a
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single stiffening nmenber 160, dual stiffening nenber
170a and 170b, and end plates 134 and 136 of the heat

wao e@nstart el ement basket assenbly 130, which i BCT/US2008/059220
described and illustrated in U S. Pat. No. 4,739, 822.

he%‘t'ﬁ‘ah@femé'i@meﬁtrl?asﬁde% 8s8e1AbRNAREI s h@lere'%hltfrf Si@éé‘sﬁslve material
0, 170a, and 17/0b’and end plates 134 and 136

bei@%?@(‘@% Rkl @‘eg%?ff ped and |1 ustrated in
dur ATpthaeRagantags Bits BEsataBa e Wanten e went

in scrap material bein produced as well as in adding
basket assenatly 13Qbwihicky is slesefibedh and distrateh iy drS.dfatnblpt
basket assenbly 130. Accordingly, a need has al so been

4, 78068821 is thai the flamgealddt 148 atsT,emdel E8rentthdagleedtraps 140, 142,
assenbly that does not result in excessive materi al

150ebRE 1520EVeEskdrPfoungo firbEpdrativdtb bleeapihe MWbNAGID from
di sadvantage that is associated with the heat transfer

RN GO Rl TS BN e v
haf 39 Bhen tauy Oawast%gﬁ%ﬂkﬁ%@%ﬁég BRI ARt %%%?fﬁﬁlwe which
revent the flow of d fromreaching th

045 abP oM LHER I ABESIAdkEd by 6 U ARl Mased i o heat

a need has al so been found to exist for a heat
transéersflemeat baswt dsaskbly.assenbly in which [ ess of the
flow of fluid would be bl ocked by the structural
menbers of the heat transfer el ement basket assenbly.
OBJECTS OF THE II\I\/EI\I‘I’IO\I It is an object of the

present inventio BENRVEN'HON'Pr oved heat
transfer el enent et asserery which I's

char{a %ta%r(')gjggt gf%h'etpsressetr{tti'ﬁ&e%rt%% tb rﬂ)trg\%étay new and improved heat

transfer element basket assembly, which is characterized by its structural
integrity.

It is also an object of the present invention to provide such a new and
improved heat transfer element basket assembly that is characterized by the fact
that the material weight of the heat transfer element basket assembly has been
reduced without any loss in structural integrity.

Another object of the present invention is to provide such a new and
improved heat transfer element basket assembly that is characterized by its
reversibility thereby providing for a maximum life span of the heat transfer
element plates, which are supported in the heat transfer element basket

assembly, by virtue of enabling the heat transfer element basket assembly to be
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It is also an object of the present invention to

provi de such a new and i nproved heat transfer el enent
whamkat44assenbly that is characterized by the PEDUS1008059220

the material weight of the heat transfer el enent

reD&2K8in A5 STl P@étl@ﬁmg{rﬁg ‘#"(9%&/ Vég%é?\%k‘étl\%nﬁleétcé?&hbﬁger when

structural 1 nte the present
wEPiF o B rl&%éﬁ%’ B IR 05 e

its reversibil t here p ovi di ng, for a maxi
ord¥tie SR Pt GRIhabine e AR AUAFORE BAStes SSSaPN be
are supported in the heat transfer el enent basket
exposedrislyallpip thercaresite emdrinmmenitthat isdaown tgresfislrin a rotary
el ement basket assenbly to bereversed in its installed

regesération helt bkechamgeot ary regenerative heat exchanger
when such reversal of the heat transfer el enent basket

as s &Hl I RREOIBEATIhE éé%rit'ih\%r@iéh i$ fo Pmm@s@@d B new and

ends of the heat transfer el enment basket assenbly to

lmBEO\%)r%ﬁgaetha%%@rI%Igmteﬂt BQ &%{srsgﬁf e}ﬁwﬁgt’éi %Fé‘@ie%g%ﬁde strap

extst I'n ar regenera

s Bt srpt?yiﬁe{dbkm%%tp?f@r@?%ﬁ”%@iwéﬂ@ o fersipmen

transfer el enent basket assenbly wherein a one piece
baskeeasganalplyirequites andgopermépitlyr barwityradusinguap welldhe
parts that the heat transfer el enent basket assenbly
amamtiof egelding thatis seytissd Hyrind dreefabtibatiedatinegheet traisfer
the anount of welding that is required during the

elérﬂ@ht@@éke@%s@émbhﬁ heat transfer el enment basket
assenbly. Yet another object of the present invention

s \Fét%%YH%qu?é’&'bfi’h{éYévﬁ'ﬁ? lerivgﬂpﬁ?f ?‘{toh&% de @ £hew and

el ement assenb ront a area

lmtpﬂcgvreéﬁ&%ag% g%pqli'aﬁ%%f Sgﬁbeé %sem y wplgretn;] %wél\%rgk{él %f‘ea thereof
has been increased by reducing the width of the plate supporting flange
extensions thereof and concomitantly therewith the pressure drop across the heat
transfer element basket assembly is reduced while at the same time the thermal
performance of the heat transfer element plates, which are supported in the heat
transfer element basket assembly, is improved.

The above-stated objects, as well as other objects, features, and
advantages, of the present invention will become readily apparent from the
following detailed description which is to be read in conjunction with the

appended drawings.
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ext ensi ons thereof and concomtantly therewith the

pressure drop across the heat transfer el enent basket
w@s®endi4yl i s reduced while at the sane tinme theCT/O82008059220

performance of the heat transfer elenment plates, which

are supported |nsUmMD_\¢%dpf@H§me@N¢g@gt basket

assenbly, is inproved e above-state bj ects, as

T e

fromthe foll ow ng detalled descrlrgtlon which is to

transtgy alemephpastet BaRCTIODHOL Reab sERaROr aUFhEs. @wmmﬁwed
OF THE I NVENTION I n accordance with the present

to,i mvataty mgenarative heed exopangerdishavidedars stack aif gahtransfer
basket assenbly for a heat exchanger, such as, but not

elérh8ht Gldtdstis s@ithBly U pbege Methat theehdéﬁattar&i@memgwnt basket
provi ded. A stack of heat transfer elenent plates is

as%%r‘g{?@?bﬁ’th%%@ %ﬁtelﬁvé\ﬁﬂd?f sudhhahe@bls arapeffited t@'ﬂéw

assenb of the present invention such that
[ I t
thgielictied o7 B ERb blP o A Ry Vg AR lso be
OSSP b o T SRl AR
and/ or gases are capable of being nmade to flow. The

secandaidesdhtouatdvhich foidsoead/ar gaseore erpakiaef belggnade to
el enment basket assenbly of the present invention are

floposThé bedrd endandahb e utlveat] eshdogffihe ineat transfec leleanertirbasket
while the first side and the second side are simlarly

as§éirpo¢sbbﬁ/theq&b§émﬁvermnaéret@s}ﬁﬁ)r@dsgb hotabelo@RBESbbBsite to
to one another. In addition, the heat transfer el enent

eo 5, TP M g o, S
pos?%ntedos%egs 0 bé glsoqocated OppOSIC[Ie to one another. In addition, the heat
transfer element basket assembly of the present invention also embodies third
and fourth sides, which likewise are suitably positioned so as to be located
opposite to one another. Preferably, though not necessarily, the inboard end of
the heat transfer element basket assembly of the present invention is in
accordance with the present invention made to be narrower than is the outboard
end thereof.

The heat transfer element basket assembly of the present invention
further includes first and second one-piece side straps that are spaced apart from
one another. Each of the one-piece side straps has a center portion that is

designed to be disposed along the inboard end of the heat transfer element

basket assembly of the present invention. In addition, each of these one-piece
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opposite to one another. Preferably, though not

necessarily, the inboard end of the heat transfer
web@sem47basket assenbly of the present inventPONUSR0$/659220

accordance with the present invention nade to be

siqk?&rr 5Ithﬁ‘(9uHés Epﬁ aRHRe8Rd e%%s‘icﬂ%’ ®af extEh@ ig@krd on

er el ement basket assenbly t he present

' f
easf i P scctiel Pl sp U aef%%%ﬁYeaEH%%‘?@ﬁegg%% 968 straps.
R oSk S5 o W ST s SF RS BT T be

of the heat transfer elenent basket assenbly of the
positiesedtalomy the thid. side obthgi headiransiartelemenheagket assembly of
one- pi ecesi de straps al so includes first and second

theytegesit im@ntibatanedianal fadedarer portieacthatséxdendd inwerdly over the
center portion of the respective one of the one-piece

fir§t e of ﬂ\%ol%at-f%rfsmrselgﬁ@nt bhskét 'ars§ém‘blc}i Wtﬁb%e@éntﬁh@entlon

irst one-piece side strap is designe
TR BT B Aol i B kg Ra ok ﬁﬁﬁéean@? Begined to
o1 D VAT DA BBl e
assenbly of the present invention. This fol ded over

the beat ansfer elemartiBasket assesably droms faihrfg Qﬁb%f thpdigad transfer

designed to be operative to keep the heat transfer
elerhentbdskelt asssmbhyadf the @ressittinwendidnwiiHe seadmnel dxansion of the
transfer el enent basket assenbly fromfalling out of

firétishdigike lsidNst R isSh e PABKG th@ SRRt O thdReat transfer

present invention. The second extension of the first

el@ﬂg ?ﬁﬁ%bg Y SRhb$r QQée'ittm\%?ﬁi@ rE!e‘lgaé Q%IB%PUV'%][ portion

trans enent assenb

515 URED) bR o B BB Ay s

heat transfer el enent basket ass of the present
assAmbht Pbiie Prasent ipventian: sthus, éh%ie@é gngrRigce sidgstrap is located

| ocat ed
in juxtaposed relation to the first side of the heat transfer element basket

assembly of the present invention.

In a similar manner, the first extension of the second one-piece side strap
is designed to be positioned along the third side of the heat transfer element
basket assembly of the present invention and has a folded over portion that
extends inwardly over the second side of the heat transfer element basket
assembly of the present invention. The second extension of the second one-
piece side strap is designed to be positioned along the fourth side of the heat
transfer element basket assembly of the present invention and has a folded over

portion that also extends inwardly over the second side of the heat transfer
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in juxtaposed relation to the first side of the heat
transfer el enent basket assenbly of the present
WO poogn2440n. In a simlar manner, the first extPCEUSV0$659220
the second one-piece side strap is designed to be
hi i ' lidertfort M e Me bERIIRS She-pi
el%ﬁé%%@%ﬁé?%@égﬁgﬁyrg%rﬁﬁgﬁpr ggent [ ﬁveenti on ande pIece
. has fo r ' - exte '
sig S8 0 ioketeHl rBBhes € e (A BRI, O] et wranster
assenbly of the present invention, The second
e'@%?@h%@%ﬁ?t@ﬁS?W@P%%fitgﬁd)r%?@Hi'%%Pé’q‘ﬁnde strap is
designed to be positioned along the fourth side of the
heatCantimiig the heatirangfas Rlemers hasiselasgenalply constieeted in
i nvention and has a fol ded over portion that also
acexstdamte wittwtiredbnesertinvehidors aisoridcladee aqfait dfesgaeat corner
transferel enent basket assenbly of the present

flanB¥8 NivhRA- aréMéSig o IRCOPELOVE t P LSSt IcdBh T tidd oh8-piece
| Ocated in juxtaposed relation to the second side of

sidp%]gtg%;ﬁ?{o bh& f\lgfg{?r.e ch{]éteé‘ﬁ sﬁ@é?ﬁhﬁ %ﬁ%ggf? Ic%frr%fr

fl%'ﬂges is located
I hven i nul N ransfe

el enent basket assenbl onstructed, in accordance wth
ory e G BeTREBHBDE GRS SR ety e O elfiae digntrer
corner flanges, which are designed to be operative to
eleypanklaskei esembhhef thadrgsetdneniionswhipdhe gthaiene of said
anot her. One of said pair of spaced corner flanges is
pdiroafatpaded rcorie famgesris famatestiobyhe bernentiaramed bythaimboard end
the third side of the heat transfer el enent basket

andSBeTilidh efde SrthBHRSE fankfay erhert badket BsédiabBtdiane pRgsent
said pair of spaced corner flanges is |ocated on

of
in\;sél?'gioﬁ‘?rﬂﬁ]%é%rt%f&yeléﬁgpit g?gﬁ’étdasggﬂl goﬁﬁﬁjd‘rtr%'fl‘ilﬁ %?cordance

e of eal trans enent basket asse
AR I TS E SIS A
spﬁ’qrtgrf’ [gl_g%er{sin%ﬁqgi)igﬁggg{@%owiithrgﬁ lt#éj ﬁgatatrr]arlléfgp gl%ﬁwdens‘f F[))lleii’[tets %rf the heat
transfer element basket assembly of the present invention so as to be operative
to effect therewith the interconnection of the aforementioned first one-piece strap
with the aforementioned second one-piece strap.

In accordance with one aspect of the present invention, at the outboard
end of the heat transfer element basket assembly of the present invention there
is provided a cap to which the extensions to which reference has been made
hereinbefore are connected. This cap in accordance with one embodiment
thereof may take the form of an open cap, wherein this cap does not seal the

outboard end of the heat transfer element basket assembly of the present

invention. Whereas, in accordance with another embodiment thereof this cap
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splitter plate is suitably |ocated wthin the heat

transfer elenent plates of the heat transfer el enent
whawkar4assenbl y of the present invention so aBCT/US1968/059220

operative to effect therewith the interconnection of

h
PR SR8 BB A By P Bl tanges
0B oS e oS APUBT Bl B boon

assenbly of the present invention there IS provided a
heceipbetoranivbichtare lesated et thesinbeaichers of Hrechegideansigr element
been made herei nbefore are connected. This cap in

bagkeaskumisly wif the preseetrboentiemt t her eof may take the
form of an open cap, wherein this cap does not seal

the QH%@@@&%@@%M atdtBeP8abedt oS %esehemehnmsthetheat

assenbly of the present invention. er eas

traﬁ%ﬁéﬁi eﬂgmé'ﬁt }%El{btgﬁ%ﬁﬁ) eydsgﬂrﬁ%ddrggéﬁt ih C}ﬁ)‘?lfdééﬁ ﬁoﬁﬁ@lﬁﬁé end

a pafr sSpac straps and a pair

spac orner fl at, differ fromthe

piaBacae B fal. cliletrbEA e abEe gﬁ%sgﬂﬂﬂgaed n
her ei nbefore, which are | ocated at the |nboard en g

pricti@rhe farms eigat transtaraiemeas Ratkel 88 hieans Of prRviding support
present invention. In accordance with another aspect

thefefomheHpwesentuerio démt advantapes teaitare capsblerofdiaing:derived from
basket assenbly of the present invention does not

thé mehtfansed eRirméfhasket éﬁ%@ml@l?d;onsubtedﬁd aebatdzmcbawith the
heretofore typically been included in prior art forns

prgé%r{i}ﬁﬁ&eﬁtf&n?ﬁ §§ Ioﬁer cR@PREs afe ﬁofrr%‘%ﬁ‘ﬁe@ftrﬁerem

efor. Fbmever due to

s oGl SR e
sh%%§3Eg%i‘?téép%”;%gﬁ{pﬁ‘oewaﬁﬁﬁébe%ﬂé?@% R Slemna bRagheese bl o
th;lavI &&%Stlnfenn?folgﬁrr\clﬁggse gtflrgtfergdhglegg?ﬁaetnlts cgp]\rqgcr:]tteldqtg a éwllqd%le
piece, which in turn is connected to a second end piece. This first end piece and
this middle piece and this second end piece each are of the same width, and are
suitably arranged relative to each other such that the middle piece is suitably
positioned relative to the first end piece and the second end piece so as to
extend perpendicularly both to the first end piece and to the second end piece. In
accordance with a further modification of this aspect of the present invention,
each of the first and second end pieces is provided with suitably arranged lifting
slots. Because these lifting slots are symmetrical, either the first side or the

second side of the heat transfer element basket assembly of the present

invention may be oriented as the top of the heat transfer element basket
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splitter plate enployed in the heat transfer el enent
basket assenbly of the present invention includes a

w0 peogti2zand pi ece that is connected to a m ddl eP@I/E808/059220
which in turn is connected to a second end piece. This

! o ; ( . . :
as%lﬁgﬁntly. g tRs &G, ﬂﬂéjh%ﬁ' t%ﬂ&&%l@nﬁgfﬁﬁslﬁé&ﬁa%@hﬂ)ﬁ Sﬁ%resent

pl ece each are of the sane w , are suita

. rel ative to t i
B il Bono R BdictTerediick Hiibi, I Mcifielergnced
iece and the second end piece so as tQ extend

-shapga-spiiter Blots Seasones shes f6 PeicosRacthisde fimand of eagh of
second end piece. In accordance with a further '

therfelirféxdensions, dhat isi to thegestexiensioe apddedine speerthekignsion of
each of the first and second end pieces is provided

thavfitdt osiel-piabé widar steaqgasl wellfdsi toghs lfisdtextdedau aad th ésesecond
lifting slots are synmetrical, either the first side

exBindible oP BRSPS eRpickBBidtedtta bRMeS s atelRiERsH clORmekEbasket

assenbly of the present invention may be oriented as

f
a#gﬁ}bﬁ%?gf @%&rggﬁ,&%ﬁgeﬁﬂ&nsf er el enent basket assenbly.

eat transfer el enent basket assenbly
of the present invention,is thus, reversible. Wth )
Ot ¢ MeaCboEasie whl ML B8R T by dfilS ar st dayfnton, the first
I -shaped splitter plate is designed so as to be
sidepand e peeondsitn&f dhriheat targienelemeant bagketeagsentilypE the
that is, to the first extension and to the second

presdrerisyantioof areteachi sustablynzropidedevith delesst ape estaingid basthat is
to the first extension and to the second extension of

dekshfheseeBopaatine esrencidielg is thiaped trdmehglamdnt daskéetassembly
el ement basket assenbly of the present invention. In

of & gFé%%'ﬁ‘? ﬁwt@hggrf) ?ﬁé hta der el@ﬁ'&é‘?ﬁ g)(l:é%és s (?gé g)?‘%{?%ged

i nvention, rst side and t ond si

thheat. transfer el ement basket assenbly of the present
SN on are each suitably provided with at |east one
retaining bar that is designed to be operative for
hol ding in the heat transfer el enent basket assenbly

BRIEF DESCRIPTION OF THE DRAWINGS

In order to facilitate a fuller understanding of the present invention,
reference is now made to the appended drawings. These drawings should not be
construed as limiting the present invention, but are intended to be exemplary
only.

Figure 1 is a perspective view of a prior art form of heat transfer element
basket assembly;

Figure 2a is a first alternative cross-sectional elevational view of the prior

art form of heat transfer element basket assembly of Figure 1;
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of the present invention the heat transfer el enent
pl ates that are positioned therewith in. BRIEF

WOEBSRATI ON OF THE DRAWNGS I n order to faci |l PCHUS2088/059220
full er understanding of the present invention,

gef Haneod & 104 térﬂaﬁ&@c@eg%%eﬁgngr&éw%al TiBaser the
rawi ngs ‘shoul d” no e construed as [imting the
present invenfjon, but are . ntended l.ar
orB 51 T0km o PEak baBsreP Blenfi At El Sy B FRILFER o Y
formof heat transfer el ement basket assenbly; Figure
2a iFdgWer P is@ PErIRACHNE VR Of B4QlPE IRISSIRARING 'ﬁ%&q%ﬁangef
view of the prior art formof heat transfer el ement
withawkieh sabsatrttansief elpmgnt baskatiapsembhpcorstpucied shaccordance
alternative cross-sectional elevational view of the

withf therpraséntfinventiin iB@apableasftety ehmigyed; basket
assenbly of Figure 1; Figure 3 is a perspective view

of @igﬁ@r‘eaﬁf %4 E%‘ﬁr\ﬁé\ﬁtdf‘(ﬁe hsaky Ryehanrare Hbdtlkxshasdersof Figure

heat Yransfer el enent basket "assenbly constructed in
3_accordance wWth the present invention is capable of
"bei ng enpl oyed; Figure 4 is a plan view of the rotary
regeneratjve heat exchanger of Figure 3: Fjgure. .5 is
£ § P BGuar b Bt BePitnaat crhet bRt elsTbaft Habps ssEmBly

assenbly constructed in accordance with certain
consirected inRceordapee ydiht caripie aspeets ofithrpeeseat inyeationy st
depiction of a side strap of the heat transfer el enent
bas lFgureteeistd firsdtiepiction ef 8 sidestrapof Hk heatdcarwfelagiement
W th certain aspects of the present invention;
basket assembly of Figure 5 constructed in accordance with certain aspects of
the present invention;

Figure 6b is a second depiction of a side strap of the heat transfer element
basket assembly of Figure 5 constructed in accordance with certain aspects of
the present invention;

Figure 7 depicts a splitter plate of the heat transfer element basket
assembly of Figure 5 constructed in accordance with certain aspects of the
present invention; and

Figure 8 is a second depiction of a heat transfer element basket assembly

constructed in accordance with certain aspects of the present invention.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
Referring to Figure 3 of the drawings, there is depicted therein a rotary

regenerative heat exchanger 300 in which a heat transfer element basket
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Figure 6b is a second depiction of a side strap of the

heat transfer el enment basket assenbly of Figure 5
w@oovstiz44ct ed i n accordance with certai n aspectBCDUS100£059220

present invention; Figure 7 depicts a splitter plate

asggn{ﬂ;}gc&%%&é@Wz‘;&for%ﬁé@\%h RS ks fRERkYN o cgbeMé &f

tructed 1 n accordance with certain aspects o

ool 5 BEERE e R B BASER heRa U5 R

constructed in accordance wth r cts of the
acGP R Wil in PTeRSTHEYAT e BN PeBRTRE 18 RHBHEHAEL At
EMBCODI MENT Referring to Figure 3 of the draw ngs,
transtarelemedbbasgiat framerAs Hustrateddn yigurgénef theidrawings; the
exchanger 300 in which a heat transfer el enent
rotaay kejeresative featanehangee800 mchaizsralhoasingi 10 witlen which
present invention is capable of being utilized. The

th&¥as ehcRReHe rdtbesTNIn DS hithirRARKR Meéﬂﬁéﬁsﬁéﬁél@%éd’ﬂ basket
accor dance W|th the present invention may al so be

oS A R P e T b o
ol GhElgh B s RO B e

in turn within which a heat transfer el enent basket
sugablyraonpeeieds ep iesbunderstaacowilfareferanentotiauis @ séHie
invention is designed to be suitably supported. The
drawings, Byl Pnaamsi of ratiallf extenafingadiaphraging 84b te laeioforddokt 316. A
whi ch is suitably connected, as best understood with

hot gifiRIriemesdd & Ehtad e Bowding B@Odh@mgh%e duét Be8Mthepéas the fluid
radi al | y extendi ng di aphragns 3 to a rotor post

thati€ to %W&i‘?téd I4 rﬂagé 1 \A%ettﬁe ‘ﬁ%ﬁ@gﬁ“ﬁ) #F&%Stht%p?%gnte end

throu duct reas the urd tha
th(%%af) %l:ﬁréﬂﬁedguct%ﬁter the housing 3 10 fromthe

The rotor 312 is made to rotate about its axis in a manner well-known to
those skilled in the art by means of a motor that is suitably connected to the rotor
post 316 through conventional gearing that is suitable for use for such a purpose,
which has not been illustrated in the interest of maintaining clarity of illustration in
the drawings. As the rotor 312 rotates, the heat transfer element plates that are
supported within the heat transfer element basket assemblies, which are suitably
disposed within the rotor 312 for this purpose are first moved in contact with the
hot fluid that enters the housing 310 through the duct 318 in order to thereby
absorb heat from the hot fluid and are then made to move into contact with the
fluid to be heated, which enters the housing 310 through the duct 322. As the hot

fluid is made to flow over the heat transfer element plates, these heat transfer
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t hereof through the duct 322. The rotor 312 is made to
rotate about its axis in a manner weli-known to those

wakioBhizd7i n the art by neans of a notor that iBCT/US2008/059220
suitably connected to the rotor post 316 through

eI&ﬂBH?ﬂtat Vaqcﬂﬁ%re'af‘ﬁomte Act fFEﬁH t13fein€ ab He HERY tb‘He Re'SRd

pose, I ch has not been illustrated in the
t
AT BT DO e B LA gy

el enment plate t ar
b eed absais o 1Ba el ratSBnsleraett Airtesiha ieatinigh the heat

di sposed within the rotor 312 for this purpose are
tramisfertelemestiplatecload absoriiedrram dhebet fyidivwhamthe keatdransfer

t he housing 310 through the duct 3 18 in order to
eléhenepiptesbweordinhemitadttbencwith. hot fluid and are then

made to nove into contact with the fluid to be heated,

whi Cﬁheet%éire%(chﬁﬁgé‘%&éﬂﬂl tRaflid dddigneanot s dittly BrAidein the

the hot fluid is nade to fl ow over the heat transfer

e T
PreseaR o HERE G el Famaer PPt o HIe: ﬁa%ia&%sperow & with
absorbs fromthe heat transfer el enent Fll ates

coreigationk Pe HNdwatiprs sueh el whendhese metpllighest Haasfer element

absorbed fromthe hot fluid when the heat transfer
plates mea plamedtie sbuing ictatomshipcwith beeawiotter iMisecheastacked
exchange material that is designed to be suitably

arity0 ¥ feidsidt ifteendl phesagdslatestheasiy treatbddbetvesinankeadetallic
array preferably, in accordance with the present

he'aﬂ\’r%ﬂ%fe?%ierﬂéntgﬂé@slé fh‘?é\!i AR BE @t%@fn@b%lﬁﬁ; fluid are

are provi COI‘I‘ gatl ons or u at1 ons

oY SRl DL LIS T e 9% A R o e

another in such a stacked arra seri g‘ﬁ’éte ItPc% [ nal

tr%@gﬁj@@em glalte?feqx@g§ i eglegs! ing a pattern

other than corrugations or undulations may equally well be utilized without
departing from the essence of the present invention.  In accordance with the
present invention said heat transfer element plates are suitably supported
preferably in an essentially trapezoidal-shaped heat transfer element basket
assembly.

As illustrated in Figure 5 of the drawings, in which in the interest of
maintaining clarity of illustration in the drawings, the stacked array of heat
transfer element plates are not depicted, the heat transfer element basket
assembly 500 constructed in accordance with the present invention includes an

improved stiffening member in the form of a splitter plate designated by the
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heat transfer elenment plates and through which the hot

fluid and cooling fluid are then capabl e of being nade
wao 00871 However, if so desired, other types PET/HBENS/059220

transfer elenment plates nade of material other than

refoé?éf?ée H?m@@%l NEh A P Pldte B WhidMAR £ROFAIRID WIS the

° undul at1ons may equally well be utilized w thout

arting f.rom.t e . . he. ' 00N

oS R o RSB PR W o
transfer el enent plates _are_suitably s rted

diggusped abfufther detriharemarier ﬁ{er%&ii%ﬁa%e%{aﬁ@bb@%ﬁ
transfer element basket assenbly. As illustrated in

asEemihe580,0is bess undevstagd withreigreose te Figwse iSrafdhe sirawings,

maintaining clarity of illustration in the draw ngs,

alddimchidesked idemntiallpffoimesd ohe-ansdecsidelstapatb20badres520e two
not depicted, the heat transfer el enent basket

idERRAMN FornRR0inseard ﬂé’fﬁ‘g?éegnéjlés #0688 hAEE BN febdining bars, each
present invention includes an inproved stiffening

e ) e sane, Rl og Ty harel 524, Rd'af oBRNAAZREr Which may
whj ch#'n accordance ith the preferred e og)i nent of

aISRS FreBeRr S AR of PO e BrayEy M E de . e be a
di scussed in further detail hereinafter. The heat

bare Hagteor @lseneatlosedkas 0as SERBEGS. suithoud slepagting from the
understood with reference to Figure 5 of the draw ngs,

esabsce dhttleuplesentinvékéort. i \Bath further rederenice thérete, the dwitboard
straps 520a and 520b, two identically forned inboard

col/brRID R RS0t 88a gt oTdShticllp fernicd siutbioasd Range anglel 522a
| abel ed with the same reference nuneral 524, and an

ang;’épéﬂ%ﬁ’d fRY enti\(g@ﬁ Hot‘?f%d%'nﬁ%t%z)rsr 6 ér?djSEQb.:fT,h% inboard

. e out boar over nmay eit e open, 1.

RS AT RN el I N B e S L
pryetrrlgdfeuraégcje i?nern?fo(l?Eheengr('?estep\’([3 irn(\altegfiortl g%b%létlebsog rnglrrower end such
that, when the heat transfer element basket assembly 500 is suitably mounted
within the rotor 312, said narrower inboard end of the heat transfer element
basket assembly 500 lies closest to and in facing relation to the rotor post 316.
The outboard end of the heat transfer element basket assembly 500, which is
wider than the inboard end of the heat transfer element basket assembly 500 is
suitably positioned so as to be opposite the inboard end of the heat transfer
element basket assembly 500 when the heat transfer element basket assembly
500 is suitably mounted within the rotor 312. As should now be readily apparent,

the heat transfer element basket assembly 500 differs from prior art forms of heat

transfer element basket assemblies in that the heat transfer element basket
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cover is conprised of at |east two identically forned
out board fl ange angl es 522a and 522b and two

w0 deatiz@al | y notched end straps 526a and 526b. PAT1ES2008/059220
i nboard end of the heat transfer el enment basket

asééﬁt‘ﬁ!}pédo égﬁ?trucﬂeé‘ﬂ?g&%aﬁﬁcé"&/\ﬁth tﬁ@%ré’é&ﬁ%\feﬁ*ﬁlon is not

enbo e present I nvention enbodies a

I e A BT B
312 [ | d .
i1 BEng?. bedReniopRIK SleaeTEhITIPt SBePTPLE) Bugerdance with

and in facing relation to the rotor post 316. The
theprassat invendoniorefieealie i trapesnidalin shape endha preided with faces

assenbly 500, which is wider than the inboard end of
thathrelatladper ansf er el enent basket assenmbly 500 is

suitably positioned so as to be opposite the inboard

end of tHe|-Seaied §ﬂﬁ!@fr%iat8|5%@eﬁ§ bRaskedeeRRIMItY r&@fence to

when the heat transfer el enent basket assenbly 500 is

LAk %F'H?H\W/ r%%é%ﬁgi%ﬁ SiRrded éxgﬁes?gJ e@%e%enmﬁld%ézgg‘? and

e readi 'y ap heat™ Trans

sse |ffer ior_art forms of, heat
71@961%%‘%%' rioeeEsle bl #E10 inePiEeReng Haguction to
transfer el enent basket assenbly 500 construct ed in
begestirerhindBe@nountil ssrasiiat I W@r%m. the psedystion theeeof. To
with any end plates. As best understood with reference
this @nil, thatés, ®ach dftike piesisrad snetbheoinétda,t#1dbhs fiad 7di0srtbus
basket assenbly 500 in accordance with the present

nekBY &Rty RbPEE Brlehdth, BAd isaRRAaiodd! ndthesdapdetighred for
provided with faces that are all open. The |-shaped

w@@'. pé&tntmg@g@hgﬁgdgeén&%ﬂthw&r teeeehpbt;ﬁefe%slry%%@cured

ure raw ngs, consists o ree preces

o Bao Mtk R R T R e P e
to be realjzed in the anount of scrfap that i

is
weldrithaugh. if sordesirgdoather | Biranssiudigple fps purposes of effecting
therewith the securing of the piece 710b to each of the pieces 710a and 710c

may be employed for this purpose without departing from the essence of the
present invention. Thus, as should now be readily apparent from a reference to
Figure 7 of the drawings, the splitter plate 530, as has been mentioned
hereinbefore, in accordance with the preferred embodiment of the present
invention is substantially I-shaped in configuration.

With further reference thereto, the end pieces 710a and 710c, as best
understood with reference to Figure 7 of the drawings, each have slots 720
formed therein. The slots 720 are provided for the purpose of enabling lifting

hooks to be accepted therewithin in order to thereby enable the heat transfer
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this end, that is, each of the pieces of netal coil 7
10a, 710b, and 7 1Qc thus needs only to be cut to

wo enwgtila7and as such does not need to be tri Mmedr/ii82008/059220
wi dth. Continuing with the description thereof, piece

el I 580 Mbi (ﬁ?fb%@ije\ﬁe‘i’sﬁ%c thatfis ttB%n%'bﬁPﬁﬁe l?é'eﬁfiransfer

and 710c by nean a conpl ete penetration butt wel

e'%ﬂ%ﬁ“’@%%?%?’ﬁ%@%%% ﬁ‘i%q% ﬁ%?'ﬁgﬁﬁé"éf&?%’e gb%ps00
trBWGE fips 6PEATFDTL i ke BB e Rigls DRt hﬂzgegrgsﬂﬁovided

the essence of the present invention: Thus, as should
forrtbis rpoeadn the empareseat? fOeoar the ené pwses 1ls, trgugh thre

of the drawings, the splitter plate 530, as has been
engaogémenedf liftingihobk§ ar the slotsat@bthddhaee Wweth proeded for this

preferred enbodi ment of the present invention is

pubptEE iAthe @npibcs N0 Prétefal i 18 Weabidaihce WitthtHeUsreB et

reference thereto the end pieces 7 10a and 710c, as

in\%%ﬁ)n LEHQ:‘éro? g apb tf&nﬁe?{ 6y ﬁ%?}stcﬁ“ thdi gpﬁfﬁg ept?r{ch%i?ieout

have

aifipgah Hészq%’sé‘%iecf SREs1E 2oty Brdveted By %fnw??'@ﬁ?rdeﬁgpathat s

t hereby enabl e the heat transferel ement bask

sugglleriel ys& iy sughisepwipese svithoa! depattingdrom éhe ﬁﬁ%‘?@& plethe
heat transfer el ement basket assenbly 500 to be

présdnt &blemtibnom ei t her the end pi ece 710a, through the
engagenent of lifting hooks in the slots 720 that have

beeAspii\Hedgshreeratddlithe PERPSE thd splittergsgtePb 3T enalies.a
or the end piece 710c, through the engagenent of

deyéatsbqa HeoRsizéd it fie 5@@ FRRyH lﬂﬁet?rfg@mp,gggmr g%péin@

purpose I n t e end plece
ccord

Cog?%m{;t as B'&/ﬁ%siﬂéct rty gﬁheghg%nt%%gs&él %l%a?nen%%asket
al t hou i f so deS|red the slots 720 may be forned
aspymy M,gQ)Q hehiste fwa enables g reduction to be had in material cost as well

as a reduction to be had in the time that is required in order to accomplish the
assembly of the heat transfer element basket assembly 500, and also facilitates
one's ability to handle the splitter plate 530. The reversibility afforded by the
design of the splitter plate 530 enables the maximum life span of the heat transfer
element plates, which are suitably supported in the heat transfer element basket
assembly 500 to be thus realized as a result thereof. Further, by providing the
lifting slots 720, which are suitably formed in both end pieces 710a and 710c of
the splitter plate 530, the heat transfer element basket assembly 500 is capable
of being lifted out of the rotary regenerative heat exchanger with which the heat

transfer element basket assembly 500 constructed in accordance with the
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sui table for use for such a purpose w thout departing
fromthe essence of the present invention. As will be

wa@ppsazidat ed, the design of the splitter platerGB0S2008/059220
enabl es a decrease to be realized in the materi al

Prese hr%v BehSQHeY QSLE 4B RHdAME; is
(Ia’ﬁl%g r?tr\ ﬁ gfj? gbur a @ P? gf %ﬁ%‘e}g transter
depehrd aa&‘”’\%?r%eeaqi@‘éﬂ@q%?@ﬂ %9'13 S %@%Pea@hf%? Feans For

‘reduction to be had in the tine that is re ed in
Lifting &teat d ransfenklanentiBaskels ansl thabis a%&rr?é’a 't PSRI%r

el enent basket assenbly 500, and also facilitates
aseigees abthkiprgserm ineerdion, ahd wsl‘pd:m istiscorplosatedssweinTindts entirety.
reversibility afforded by the design of the splitter

pl aye aéé&d@ﬂ@b @eh ﬂwbanmhrnfr@ohsfracma@f thie Hdut thamafer element
transfer el enent plat es whi ch are suitably supported

batsﬁetI &esetf‘r%g 5@036?%8 FRRlenBas kel fis %%@SY tr%qq)s ttRe be

us reali as a esu t thereo’f Furt her,

oot ettt Lrerbred 629 bt addthd b ?ﬂbbé"@%a and

litt I te 530, the heat f I bas
52@85émeeimﬁbéar%scce@mpih@?ﬁr@@f G599 1158 TSP AfREs0 are

rotary regenerative heat exchanger wth V\,hl ch the heat
maméastuesd ahé msaemibiakeefoss thenhe gt tEOGIoRls et bagketassembly
accordance with thepresent invention is designed to be

508157 thY edht ididigiohhe finalyhaskdnisledi $n desordabed witidthe
|IIustrated in US Pat. No. 5,713,41 1 to Fierle,

pr@fé@’eﬁl o ¥e biés(ah[‘&vb‘ﬁﬁén Ehéﬁ@él@lhg%ﬂﬁ@ Blutboard cover

Ketsh and that 15" assi gned to the sanme assi gnee as

e LR RSB TS g o
SR ARl O bR BTN B o

pi eces, that is, the outboard flange angles 522a and
5 aiAhb dawingsdsha splitietpletri53e iegesigneshtabg located in the mlddle of

the heat transfer element basket assembly 500 such that a first portion of the
heat transfer element plates are positioned so as to lie between the splitter plate
530 and the outboard cover, and a second portion of the heat transfer element
plates are positioned so as to lie between the splitter plate 530 and the two
identically formed inboard flange angles 528a and 528b.

There is depicted in each of Figures 6a and 6b of the drawings a one-
piece side strap 520. More specifically, in Figure 6a of the drawings there is
illustrated a side strap 520, which has been bent to the extent necessary in order
to thereby enable the integration thereof into the heat transfer element basket

assembly 500, and in Figure 6b of the drawings there is illustrated an unbent
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526b, of the outboard cover and the three pieces of

the splitter plate 530 are manufactured and assenbl ed
whedodnsiarhe heat transfer el ement basket assenpdTUSDO8/059220

of the present invention is finally assenbled. In

veRGERbHaNGG ¥irhh sbbe E%fcﬁf&rtﬁg@néfﬂ?&% gRatstRfpst 41, as best

present 1 nvention, the welding of the outboard cover

o B 0P L Ry P 4 e . o o

ux core est unde st ood
o2 hat Errcudably Tergan ercric e RROMGMPRGEN ISk ST Paof the one-
plate 530 is designed to be |located in the mddl e of
piedeeside strapradfsseas & rasaby badeeated bebmesry thepextensipns 630 and
that a first portion of the heat transfer el enent
63pl edspechvely pofstheianeepiese sk $teap 520 b&heemtch 620, in accordance
splitter plate 530 and the outboard cover, and a

wiehesteB&¥tih GentRsn, 'ié"?ré‘ﬂ@@blwbﬁﬂéﬂ ey @lﬁ@@ﬁhcﬁé@baﬁoﬁﬂh@
positioned so as to lie between thé splitter plate 530

m a”? t e éé’e 85@?% §rfgb|fléeﬁ 48 viRgh % one-
56l 5 Wigh HERhE: g n

eplct each Flgures 6a
Pi%ﬁ?e%’gf’ .SS@P 1520 'ﬁﬁn%ﬂé’@ @a@s%%f? ﬁ@s fﬁtaéfaﬁ?é?ez a§§em%'y
illustrated a side strap 520, ch has been be

500 thesseréat Persioa iz hat ha@iﬂaﬁenoﬁca E‘t’z}%‘péﬁ?déh%nﬂlrw%tably
integration thereof into the heat transfer el enent

poiisket szssethieyinboard enthofi theHiegt transfer elermnant baskeit agsembly
there is illustrated an unbentversion of a side strap

5092uchERahe@dh bhpeneeiers630 E350f thesori2Piccasideestrap 520
understood with reference to Figures 6a and 6b of the

argﬁg?ﬁ%ﬂgﬁosltﬁﬁ&l%@) sator]%télenggﬁ)e‘ h'tﬁaggséo 'g%’ahgi%%[‘%ﬂthe

the center po

he%EF&‘@ef%reﬁe iR ASoRag e b S8 P Rl s he
one- pi ece side strap 520. The notch 620, i
ou&&@dﬂ eRA the heat H@ngpégkﬂwentrhﬁéﬁﬁ asernily R00s gﬂaﬁsan?rdance

formed by bei ng punched out of the
with the preferred embodiment of the present invention, the extensions 630 and

635 are preferably each folded inwardly to thereby form an inward flange that is
designed to be operative for purposes of providing support for the heat transfer
element plates that are emplaced in the heat transfer element basket assembly
500 such that these heat transfer element plates are prevented from falling out of
the heat transfer element basket assembly 500.

The use of the one-piece formed side straps 520a and 520b enables a
reduction to be realized in the time required for the assembly of the heat transfer
element basket assembly 500 constructed in accordance with the present

invention. More specifically, providing the uniquely shaped notch 620 enables
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material from which the one-piece side strap 520 is
fabricated. Wen the onepiece side strap 520 is

w0 p@wBat44ed i n the heat transfer el enent basketPEEES200$/§59220
500, the center portion 625 that has the notch 620

th{; ﬁbgjﬁ%éée‘ %lgi%'o%frétpﬁ%ﬁﬁfgta?@ b¥nPRSidrome Witﬁ%@%‘ﬁﬁgg%f the heat

I 0 e trans; erhel enent bas

t i
R R N I e
hebihfoge cvals corcamiaHARe CeRRrherie] Bhn i Bisyond the heat

assenbly 500 and so as to extend as far as the
tramsfdradenieahplatds, whicthaes emptansdan tee beshtransfek etement basket
assenbly 500. In accordance with the preferred

asSERDI} FBOGUEH abhe tiksrebg Provit tdations wWHegeaixtetainingrisars 524
630 and 635 are preferably each folded inwardly to

m%%ﬁé%\{dé& Eagh shEH@éﬁéirfin'}gé‘BQ?S_Q@?é dbSigAes k@ asdt {‘h@hd%#nter

0 erative Eor pur poses ? provi di ng stpport for the
t .
pofidh 62 Bhe<ide SraERh B.EEinkhey BEndFRHaG R Rty Wsucn
R e SR R
assenbly 500. The use of the one-piece fornmed side

cosplaiely BroetoarReGrReb the sislecsiraps and52Pb ase identical to each
realized in the tine required for the assenbly of the

othethit remsdre it pdssitda foltheketairing daid $2400 reronst paratleldo each
i n accordance with the present invention. Mre

otliﬁrg/%rl‘ncf fdrahé YetaMiRy bt sp4 febe et Monﬁbﬁa@@lg theetdh witRBut any

est he one-piece side strap 520 to be bent to
. ' . f. .
'ntﬁﬁééieéicfa%%‘@’%sﬁ&ﬁgﬁﬁ@%ﬁh@%gg 2 AP R R ne
erei_nbefore il e .concom t t ti
fa95 QEREALRN &) iR Eh S RBR AP BP0 cment bl at es.
which are enplaced in the heat transfer el enent basket

assétanthebeattiansfgs etesnemdiaskot asambly 508efthe msesent

whereat retaining bars 524
invention has been assembled, the retaining bars 524 are located at the same

elevation as that of the inwardly extending plate-supporting flanges of the
extensions 630, 635 of the one-piece side straps 520. The extensions 630 and
635 of the one-piece side straps 520 are, in accordance with the preferred
embodiment of the present invention, preferably made to be narrower in width
than that of the width of the side straps, which have heretofore been employed in
the prior art. By virtue of this an advantage that is to be derived therefrom is that
it reduces the amount of fluid that is blocked from flowing between the heat
transfer element plates, such blockage of fluid being something that has served

to disadvantageously characterized prior art forms of heat transfer element
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may be wel ded. Each such retaining bar 524 is designed

to abut the center portion 625 of a side strap 520 so
wWa@soos244her eby extend perpendicularly to such PEnUS2008/059220

portion 625 and so as to enabl e such retaining bar 524

batsgetbgs %@%@ qg'@?ggﬁﬁ gt\/h‘g{e ElrreHaRRUASO bhﬁbl%'sG!ﬁe welght of

raps a an ntical to each other,

i BRSF ok BRSRU ekl 00D 8 BRLEP T34 fppro o e

bars 524 to be wel ded co letely thereto w t hout a
waightefirsios aeifopas wE bgatiran ?h@'%&%hﬂs gt assamiliss,

the inwardly extending flange of either one of the
coscdmitantapeabitgptheraifestioene s ofdhetheat lreasfer eigrsent basket
el ement basket assenbly 500 of the present invention

asbembbesoo asastinited in hbeortahee nithghb@resédn\argiohdodteed
at the sanme elevation as that of the inwardly

m@réé%@' h8Q rféls@Ft %f FPRORTal BRidARGES t@rebh@enﬂ?ﬁﬁc‘%b@@@
30, 635 of the one-piece side straps 52

F@%f ?"%?t@% ﬁ‘%ﬁ%ﬁ*ﬁ%gﬁé’b@ G4 R Bp20 & i Pl B8R

of t t t f bl d b

s P el Of foesnalen Ham Vhish Bp QrieP Pasies %t‘r’em%%@ A
straps, which have heretofore been enployed in th

falyigaded gt is. thegebyi passiblefo mansfagiuredhese 5e-RiRae Sld§ $tpaps 520
be derived therefromis that it reduces the anount of

wifHouit dreéatiaty dusingl thekeandfacturé teweobamesovapn t he heat
transfer el enent plates, such bl ockage of fluid being

S OBt Ao the Motdhas! &l yﬁ:gbé 8264 FEBHAGH the enutisdard cover in

characterized prior art forns of heat transfer

A T IR
MM R N éfzﬁq‘“’wdﬁﬁﬁg%?ﬂ G nertn

transfer el enent _basket assenblies, while
the ppthedient syars 2808 agd EREbAR aééwd@@ﬁ@y@twetm@f%%

transfer el enent basket
embodiment of the present invention are preferably made from a coil of material

having the same thickness and width as that from which the one-piece side
straps 520a and 520b are made. Preferably, though the notched end straps
526a and 526b embody a length that is longer than that of the respective center
portion 625 of each of the side straps 520a, 520b. This in turn results in the heat
transfer element basket assembly 500 being trapezoidal in shape. A further
advantage that is derived from the use of a coil of material having the same
thickness and width for purposes of making therefrom both the notched end
straps 526a and 526b and the one-piece side straps 520a and 520b is that it

thereby makes it possible to realize a more efficient manufacturing process by
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assenbly 500 constructed in accordance with the
present invention to be increased as a result of the

wo cwsti2d47el ement area t hereof being increased. PCT/US2008/059220
Furt hernore, because the notch 620 is capabl e of being

vir{tﬁ% %ﬂgqm tgtggpﬁegg@ﬁge@é{% fﬁ%n?@@ AR lard %ﬁmqﬁgé& Bind by

e Si abrl cat ed,

LB oG %&?Pﬁ%Séﬁ%f%%ﬁ%?éﬁ?a@”ead?epe“five

thereof any scra Each of the not e ra
Process, GoEHIUHRY WHE %@@%Wlené%@f)ﬁaﬁ ﬂt% e\%ﬂﬁﬁraps 526a

the present invention are intended to be melded to the
andviE? 6enare wéldad tes peteining barsebt suttethst deagnanpey Smiar to that
520b. Wth further reference thereto, the notched end

of $iid giae StpR U 6201, the cisdapiin ol Whichirmsphedresetedrth
enbodi ment of the present invention are preferably

hegﬁg%vaé\gegblgsﬁ% letDhindBSHE 1524 did\vhade Iexearparaid kb et to

hat from whi ch the one-piece side straps

0
oo P T S PSS oL e s
TR e TS 80 BB R
results in the heat transfer el enent basket assenbl
524 heactysucnpee of the respestiepaotched @ndrdra
that is derived fromthe use of a coil of material

Mdbraviveg thibeveldniwet ot ktedereanith Whelelevhbongd yrgsdeingbf the heat
meki ng therefrom both the notched end straps 526a and

trandflt Adehhplafste- pi ece side straps 520a and 520b is
that it thereby makes it possible to realize a nore

eff| &SthBQP{ rffa'?1 ef n%ﬁé‘s%ﬂ’é’ ¥h t5‘29b retdé%@r%%tto be

tha e nee fec I'n materi

ellmnated ) rtue of thefact hat
PRIV Fr‘é@é@rﬁ%eﬁ ﬁ%@n%@saewa@@ﬁf o agaly ggig gomer
process. Cont| nuing with a description thereof, also
suppertvdthené ang signifiGasns 1asease in the total weight of the heat transfer

element basket assembly 500 constructed in accordance with the present
invention. Similarly, the inboard formed flange angles 528a and 528b are
likewise designed to be operative to provide a high degree of strength as well as
a torsionally rigid corner support without any significant increase in the total
weight of the heat transfer element basket assembly 500 constructed in
accordance with the present invention. By virtue of both the outboard formed
flange angles 522a and 522b and the inboard formed flange angles 528a and
528b all being symmetrical, each side of a corner of the heat transfer element
basket assembly 500 is equally supported. Continuing, note is taken here of the

fact that the inboard formed flange angles 522a and 522b are made to be of the
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and 526b are wel ded the retaining bars 524 such that

in a mnner simlar to that of the side straps 520a
w@nwss2ah; the description of which has been seCT/U8200$1059220

herein previously, the retaining bars 524 are made to

saﬁ# 5?8 tRht SOthedidk 5QafPID0a AnHSIVBC LTHE ePBBlcaithe
the notche straps 526a, 526b. Further to this

. s th

i dommed Bindt doREA fi B2 W Eole oYl ntg the
of the respectjve notched end raps. . , :

enfes begwransiay Sl baske! arsemial BB saciidng any of the
el evational positioning of the heat transfer el ement

sppcingdberehh ehalidasirably thehead transies €'ementayasahopiioccupy.
522b are designed to be operative to provide a high

Aglggeadt bbredfl it igtherelsy pesdiblado aeslesthensftdry a ingixinization of
corner support w thout any significant increase in the

thé %H@btl\)’@i&@tof ohe hBSt haddfet ERATR baskenBseniisis KO0 constructed
assenb const ructed in accordance with the

. th b d f
m%r=§%r§§*15%8¥ ss%ntﬂhs%@L e i kow a6 dest gned 10
rat t h d f
o LA A 7L BigRlpd el o
SI gnificant increase in the total sg(@t of the

caphankoas Girestoh ho b fransEs AAETR Kk S6PBP BT here is

accordance with the present invention. By virtue of
provitibd tanenboaticfarmdet angkd528ange 5264| ehichagsuitablys2minected to
and the inboard forned flange angl es 528a and 528b all

edefidTahs YNOBhELsidke sRIRCrapsB20% artd 620D Wit further neference
transfer el enment basket assenbly 500 is equally

th? (?0[[1%%%0 %llnrl‘(%‘(?) rﬁﬁgl&@ Rl and 95 rtﬁe%futts&ﬁ’dfféﬁﬁed

e 1 npboard ange ang 22a and 52

B L e R M0 o B

fornmed flange angl es 522a and 522b to becone
othefcor porated into the

As will be readily apparent to one of ordinary skill in the art, the improved
design of the heat transfer element basket assembly 500 constructed in
accordance with the present invention, including the employment therein of one-
piece formed side straps 520 as well as the enhanced design of the splitter plate
530, renders it possible to reduce considerably the time that is required to effect
the assembly of the heat transfer element basket assembly 500 of the present
invention. Also, by eliminating the solid end plates that have heretofore
commonly been employed in the prior art forms of heat transfer element basket
assemblies, and by also decreasing the size of the side straps 520 and the size

of the splitter plate 530, the total material costs for the heat transfer element

-28 -



10

15

20

entire heat transfer el ement basket assenbly 500

W t hout sacrificing any of the spacing therein that
waemsnaary the heat transfer el enent pl ates shei/uS2008/059220

occupy. As a result thereof, it is thereby possible to

. . e : - .
DR, ol LR CT R Bl BB with el 706 are
constructed in a i t [ N
orF e g SRR e P oper el st B RIAR el e o
herei n previ ly, at h i nb d f the h
Previendhe Prel BrA b aLReRt SIRLRIoMSgb DEREHS35e Y, ded
an i nboard forned angle 528a and 528b, which is
sui tlafliguredhokibeattawvmgsathe beat trensfeelemensibasketsassembly

straps 520a and 520b. Wth further reference thereto,

500he iliushetsdwithread trangfee ©lda@8at @attsTERbbeihglsaitbly supported
out board forned flange angl es 522a and 522b, are

th%%ﬁ.g*ﬁs%é% o FiqurBS i WEl 1b6RhgWdn tifaeltbdbi@end AF the heat

be readi 'y "apparent to one of ordinary skill in

t i r i . e ,
traa_@iifea%l%"@hﬁ53%@@%‘é%bﬁ%@%ﬁﬁe&?ﬁ%@%ﬁ? HieFes! P in

wWth t present inyention, including the enpl t
FI@W@r%Pﬂﬁ”@rdréwamse@éY'?eoPH@&agé fga &f Hikpeaigaitel gpient basket

t he enhanced desi gn of the splitter plate 530, renders
assembhys 800 Icensisucted i eceedenae valbl hettiesentigveriion are the two

required to effect the assenbly of the heat transfer

outhearerforrhas Kahgasaghas! 53220and 622 hethprieseratchen end istaps 526a
Also, by elimnating the solid end plates that have

andes 20 Tpoane AR YNERARA tiedBheysstd SidkReraprdx@endbhs, which are
forns of heat transfer el enent basket assenblies, and

ooPh PRI S B Efefhel By fpacsilatedun
i PP R SalhEk of RGN Ip, R EMRRRAE, BR300 e
he%ct (taransfer element basket assembly 500 constructed in accordance with the
present invention is depicted therein as being positioned on the top of the heat
transfer element basket assembly 500, while the one-piece side strap 520a of the
heat transfer element basket assembly 500 constructed in accordance with the
present invention is depicted positioned on the bottom of the heat transfer
element basket assembly 500. However, due to the reversibility of the heat
transfer element basket assembly 500 constructed in accordance with the
present invention, which has been discussed herein previously, the one-piece
side strap 520b could equally well be positioned so as to be on the bottom of the

heat transfer element basket assembly 500, and the one-piece side strap 520a

could equally well be positioned so as to be on the top of the heat transfer
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greatly reduced as conpared to the material costs that
are required in order to provide the prior art forns

wo@bookeat47t r ansf er el enent basket assenblies. |PCHUSINE059220
8 of the drawi ngs, the heat transfer el enent basket

elé}ﬁéﬁﬁpé%goegggsérﬁbly] $O{§Mtﬁéﬁtddé’batrhn@ B8 thedseRice Of ‘?ﬁ@BFesent

sul tably supported therein. To th

[ I

inGitop; Rith rﬁa%n{sfeer%é%dnﬁwg SEYE é#ﬁ%‘ﬂ%m bars,

t he i nboard %ﬁd t hereof. Shown in E §F
eaghdpnidied tu errarBel SeiEnseaiin eIl RA: Hesiénifierdhgrein

el ement basket assenbly 500 constructed in accordance
positionetlse as teskain abuiting irelatian & theecanter portipp 4P eidhaeside

fl ange angl es 522a and 522b, the two notched end
strapr3a0b. SRI6a tand f6a6d jlluatrdtddia Kode ®bf tactrasfingshare an

one- pi ece side strap extensions, which are each

lnb&ﬁatfbﬁm@@fxéngé ghguebs'zs HRd SRITBpIRS PRBEBONUNET al 825

I n accordance"with the orientation of Figure 8 of the

dra
tr a\r/rs res%gﬁgg?ﬁ%@s%qfotgég gnﬁ I8O @ﬁg{yrlﬁ%t é%%
ccqrdanc h the |nvent|on
eniseaTsdesuieg et Bced oieie "98%'*'8?’“ i Ofﬁﬁstpfese”f
transfer el enent basket assenbl while th
invsrgiopi in @6 diiogdodhpse desetbeask he@rﬁ@ wélahe apPR@renk o m%ﬁ@itsk'" in
basket assenbly 500 constructed in accordance with the
the@ adseorh theveeyoing descdpiioc Bed geosmpaoying drawings. bbitwsrauch
of the heat transfer el enent basket assenbly 500.
moMIAEMRINs steaidetndd®d bewethi tid $dopeadf théapheated crivsber
el enent basket assenbly 500 constructed i n accordance
with the present invention, which has been di scussed
herein previously, the one-piece side strap 520b could
equally well be positioned so as to be on the bottom
of the heat transfer el ement basket assenbly 500, and
the one-piece side strap 520a
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could equally well be positioned so as to be on the
top of the heat transferel enent basket assenbly 500
wowrdRozs7departi ng fromthe essence of the preBEnUS2008/059220
invention. Wth further reference to Figure 8 of the
draw ngs, two retaining b3ﬂ§mwﬁ§ch identified by the
sane reference nuneral 524, are depicted therein
ositioned.so as to be in abutting relation to the
w @H?@F“%@gﬂ§bn 625 of the side st?ap 520b. Also to be

found illustrated in Figure 8 of the draw n re an .

1.1 nbeheRtShenos Brgdranagreeienens haskatassentyy B TsPdvioo o
530. The present invention is not to be limted in

plyelityeofheat transies eldmentaptbissiimsuppoded celatier thaselsy and having
I ndeed, various nodifications of the present invention

ani inb&gkdi énd)rant sutbbaskette positibeed bemsito ba Ibtatee epusiterio said
to those of skill in the art fromthe foregoing

intﬁﬁrge rdnet 5 3Rsedide ﬂ%gaﬁw&ﬂﬂuiérr\%é\%/ Ne%, a Baddnd SiWthrough

nodi fications are deened to be hin the scope of the

R e ARy TS T g i o

.receiving,a plurali qf heat transfer elenent,plate :
siden P AMCER TRUTBhS ER @RS oG o, for B alaHb Rt to said
end, an outboard end positioned so as to be | ocated
thishpiglsi saidtheat exahangrrdiant digasfes element Ragket erpombly
which fluid may flow, a second side through which
copristhgray flow that is positioned so as to be |ocated
opposite to said first side, a third side, and a
f ourd fitsBb A& pRAR éid@_@,ﬂﬂﬁfﬁévﬁ@ 4 echrripoeiredisppses alohgt said
said third side, said heat exchanger heat transfer
int%agHFer heatSaHYeF RBRY tr$A 418 eRridrt PasRBCafchARy, a
side strap having a cefiter portion disposed along said
frdg o dpReed At 1515 BT s Rbat S@NBNGEr heat transfer

element basket assembly and having a flange extending inwardly over said first
side of said heat exchanger heat transfer element basket assembly operative to
retain the plurality of heat transfer element plates when emplaced in said heat
exchanger heat transfer element basket assembly, and a second extension
disposed along said fourth side of said heat exchanger heat transfer element
basket assembly and having a flange extending inwardly over said first side of
said heat exchanger heat transfer element basket assembly operative to retain
the plurality of heat transfer element plates when emplaced in said heat
exchanger heat transfer element basket assembly;

a second one-piece side strap having a center position disposed along

said inboard end of said heat exchanger heat transfer element basket assembly,
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first extension disposed along said third side of said
heat exchanger heat transfer el enent basket assenbly

wapashaqing a fl ange extendi ng i nwardly over sBCTIUS100%059220
side of said heat exchanger heat transfer el enent

a 1RE KR ndRRAIIHH I RPADAY sURI Thitdr<td@bhsif el kéké‘théﬁgééqfeat

heat transfer el enment ™ plates \r/\,hen enpl aced in sal
A SRS Al b Lo e T g e Sho RS Rlty gver

of said heat exchanger heat transfer_el enent basket
SaitbseeRId, SR 0T R MAE eNangR A S SHARLPaSKR @ssembly
said first side of said heat exchanger heat transfer _
operativento retair ée plsalitiyof hepkiransfeeelemend iatas men emplaced in
plurality of heat transfer elenent plates when
sa@hpéaicedthiangsahdatteasfexelbaregd bablezitasgseantsy, eanded sreond
basket assenbly; a second one-piece side strap having

exderfion éfstp%é& iy sHig BOwes sidleWTGakPhéat eepangeendatatansfer

sai d heat exchanger heat transfer el ement basket

oI GRS Bake S Bk ERENRT AHIRRSPHAURINGRIl e said

SeBaaR Sl o UQBval SGETDeT SRRl ARHE R AL Ar b
transfer el enment basket assenbly operative to retain

operative igrrgtain yheplusaldy of haatiransier aister WheREEIPIARRH In said heat
enpl aced in said heat exchanger heat transfer el enent

exohakger laatdrerisfer elenheat baskaidisegnbdhsi on di sposed al ong
said fourth side of said heat exchanger heat transfer

el enepiir baskatessRBbIINNgaathenid iboard leadgd said keali edghanger
inwardly over said second side of said heat exchanger

heté?%ngf&%ﬁﬁnﬁﬁﬁsbgﬁégcmgm%ﬂﬂ‘?ré%ﬁév’\-ﬁieénc‘é side strap

retain the plurali tran r plates

of B, B8kl Rb S 18, B8k B BB (AR Bhbone
onsé?;i)igcé) 2%%asrt9ape89 se?ifd hsé%it gxc eaantgeer)ﬂ%g?ﬂgﬁgfer element basket
assembly; and

an l-shaped splitter plate disposed within the plurality of heat transfer
element plates emplaced within said heat exchanger heat transfer element
basket assembly and interconnecting said first one-piece side strap of said heat
exchanger heat transfer element basket assembly and said second one-piece

side strap of said heat exchanger heat transfer element basket assembly with

one another.

2. The heat exchanger heat transfer element basket assembly of claim 1

wherein end plates are excluded.
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heat transfer el enment basket assenbly connecting said
first one-piece side strap of said heat exchanger heat

wo e@ndtart el ement basket assenbly to said secoPdI/UuS2008/059220
one- pi ece side strap of said heat exchanger heat
transfer el ement basket assenbly; and an | -shaped
splitter plate disposed within the plurality of heat

3. e dueaaniaped AR el {2’3%%6%2&%%%%{5{3%‘ cfaim 1

interconnecting said first one-piece side str

whesel thediead ek I 84ty AP aTéYeeﬁ%‘ﬁft e@%‘é‘&‘g?r-
assenbly and said second one-piece side strap of said
heat exchanger heat transfer el enent basket assenbly
wi th one another. 2. The heat exchanger heat transfer

4. el emyet hdegtdsehangsemddtytrapisferl elemeht bhsketiassemdlpoitlaisn 1
are excluded.3 . The heat exchanger heat transfer

wirEifEdid RAsIeRl eRBERl hOht SlchibRhdr MestRArsféhElchrat basket

exchanger 1s a rotary regenerative heat exchanger

RO D AR A AR B
h heat t f I t b kt nbl
oS ORI Sk BRAT o, © ST Pk eose Y

exchanger heat transfer el enent basket assenbly. 5.
The heat exchanger heat transfer el enent basket
assenbly of claim1l wherein said |-shaped splitter

5.pl atTdhe medtiekebangén hesdt teamdferi adlemehbbasieal asdeabinof ¢laim 1
said first side of said heat exchanger heat transfer

whireifestid hankpéd apresidiate idcluaesrRdirenehd pree Ibestatiedjacent to
adj acent to said second side of said heat exchanger

sah)eﬁrtst iR Bhd ﬁ’e&%ha?g?};ﬁéaﬁ?aﬁ%?@rl Senfiif baskEisembly, a

ece connectl n

second end piece located adjacent to said second side of said heat exchanger
heat transfer element basket assembly, and a middle piece connecting said first
end piece of said I-shaped splitter plate with said second end piece of said I-
shaped splitter plate, and said first end piece and said second end piece each

being of the same width.

6. The heat exchange heat transfer element basket assembly of claim 5

wherein said first end piece of said |-shaped splitter plate and said second end
piece of said I-shaped splitter plate each have lifting slots formed at two locations
therein for use in effecting therewith the reversal of the positioning of said heat

exchanger heat transfer element basket assembly.
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end piece of said |-shaped splitter plate with said
second end piece of said Ishaped splitter plate, and

w@200d/1244r5t end pi ece and said second end pi eCECEHHSIN08/059220
bei ng of the same width. 6. The heat exchange heat

7.t1 agﬂ%eﬁea? 'e%ﬁé‘ﬁ QAR raR3 R ER e A badIRl BsSeMBBY & dlaim 1
fd By

"sai irst e ece of said |-shaped splitter 'plate

and sai.d, secon i [ - i s
Wit S LRAREREs P RIGE I B R n i PR S Gh B g firt
therein for use in effecting therewith the reversal of

onerRaesb Sier ARG S0 P HoKIAOEE BRI THESIE Tt S hePke!
el ement basket assenbly.7. The heat exchanger heat |
assembbyf, epidesenpmdtexteryien ohsaidisslong-pice sida stiprcésaid heat
said | -shaped splitter plate interconnects said first
exebamysi hwat ofansterélémest basket psserably daeiddftrsbgxtefisisaid said
heat exchanger heat transfer el ement basket assenbly,

se8ShdoREGREE SYERRIHUT Bid RdatddhaphePREattr&tdestidment basket
strap of said heat exchanger heat transfer el enent

: ¢ st . . _
as§REft BE B aeq il tontbio SHIEHSLAR HlosBRck 3¢ 8 of said
transfer el enment basket assenbl and sai d second
hegie¥ %ﬁr&?ggﬁﬁasfgéef?ﬁ&@ﬁ?@ggﬁﬁ%%s%‘w- strap of said
heat exchanger heat transfer el enent basket assenbly.
8. The heat exchanger heat transfer el enent basket
assenbly of claim1 further conprising: at |east one
8. r et dihei et lachbogert et dlamster sdérdent baskes iageemblysefi @aim 1
heat exchanger heat transfer el enent basket assenbly;
furlist Amprisdsg: one retaining bar |ocated along said
second side of said heat exchanger heat transfer

el e asp BAK FhiATRE BAK Yocaled %@ﬁg"%?d fiRX SRRforesaid Akt

transter el enent et asse
exchanger heat transfer element basket assembly; and

at least one retaining bar located along said second side of said heat

exchanger heat transfer element basket assembly.

9. The heat exchanger heat transfer element basket assembly of claim 1
further comprising a cap located at said outboard end of said heat exchanger
heat transfer element basket assembly interconnecting the ends of each of said
first extension of said first one-piece side strap, said second extension of said
first one-piece side strap, said first extension of said second one-piece side strap
and said second extension of said second one-piece side strap of said heat

exchanger heat transfer element basket assembly.
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further conprising a cap |ocated at said outboard end
of said heat exchanger heat transfer el enent basket
W@s®eibi4yl i nt er connecti ng the ends of each of BEi/tS2008/059220
first extension of said first one-piece side strap,
10331 THRAFNLEKERGS Rt HarRRrLIEHER DAL RISEMDY) GFclaim 9
Strap, sal I'Tst extension of sald second one-pi ece
si de strag and sai d second extension of said second
WhETRINFad CaR{IHEaN QPERSaBr sai d heat exchanger heat
transfer el ement basket assenbly.10. The heat
exchanger heat transfer el enent basket assenbly of
claim9 wherein said cap is an open cap. 11. The heat
11ex c Hdedeeatiexahangembdaitrasistareiempat kasked assamibly of claim 9
claim9 wherein: said pair of spaced corner flanges
whHepgipri ses a first pair of spaced corner flanges; and
said cap includes a pair of spaced end straps and a
Secengl pai bf ShasRPESHf RARGEs EérﬁEQ@és a¥iést fhiné®dpaced corner
exchanger heat transter elenent basket assenbly for
iying a plurality of heat transfer elenment plates
ﬂaﬁﬁggd%ggrted relation therein and having an inboard
end, ap outboard end. positioned,sp as tqg be | ocated
opp§id £k (liias § RBBS aPareh S1d FfABE abfldbSesaTsligft of spaced
which fluid may flow, a second side through which
cofnerifnges. f 1 ow that is positioned so as to be |ocated
opposite to said first side, a third side, and a
fourth side positioned so as to be | ocated opposite to
said third side, said heat exchanger heat transfer

12¢| eneRbatbaeRhgePARAT thamder dehmint babksarethsp fdrtreceiving a
one- pi ece side straps each |ocated so as to be

phgr%gfytsdgﬁ%%? (t)r%lptgﬁg Sel?%@graé ﬂége% d’ﬁ @B poftl elafBR#&refNEnd having
an inboard end, an outboard end positioned so as to be located opposite to said
inboard end, a first side through which fluid may flow, a second side through
which fluid may flow that is positioned so as to be located opposite to said first
side, a third side, and a fourth side positioned so as to be located opposite to said
third side, said heat exchanger heat transfer element basket comprising:

a pair of spaced apart one-piece side straps each located so as to be
positioned along said third side, said inboard end, and said fourth side of said
heat exchanger heat transfer element basket assembly;

a pair of spaced apart corner flanges located so as to be positioned at said
inboard end of said heat exchanger hear transfer element basket assembly

connecting said pair of one-piece side straps of said heat exchanger heat transfer

element basket assembly; and
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heat exchanger heat transfer el enent basket assenbly;

a pair of spaced apart corner flanges located so as to
wWheooposidri oned at said i nboard end of said heaPCT/US2008/059220

exchanger hear transfer el enent basket assenbly

CO”%CItéHQ)e%PérﬂltﬂéﬁPf at&@ha0ing- @fn%@@né'rﬁ’&e%éﬁ%néﬁ s&akdo be
heat exchanger heat transfér el enent basket assenbly;

e e e b
de of said heat exchanger heat anst el ement, ..

oS keleto st FECOn SaE GIRPEIRP BAch ot ¢ PBiISER e aglacent t
to be | ocated adj acent to said second side of said

sajtbsgcandcside gé saideRaatiexahagnger heal iiansfeypig@entbadmiiapsembly,
and a m ddl e piece connecting said first end piece and

anslaa thiddie mieceecohmectiog safd St énd -pedwpaad spidi secondEratk giece of
said | -shaped splitter plate being disposed within the

sai] H§Rdpdd/s@iftteh phite! sABFsRBpEl SPRiér HhRY @&ngm@m@d within the

within said heat exchanger heat transfer elenent

p|LB%ﬁtl§/%f HE3t ﬂﬁg%ﬁésr{%r]é;méﬁllt d@éf?&{%ﬁﬁfg‘g?& f’Hnﬁj sBRIH aﬁfexchanger

one-"pl ece sSi anger

nsf ene ket assenb]. . The .
negh iR %éﬁ?%%@t'bqs%ﬁieﬁer@@rm#'Xtﬁgg%@ecg@g <ﬁyasf°f°ne-p'ece
claim 12 wherein: said pair of spaced apart one- plece
sidg sfeary phgaid @@agax@w hepEHangfer elamentthaskst agsembly.
el enent basket assenbly includes a first one-piece
side strap and a second one-piece side strap; said
first one-piece side strap has a center portion

13di s otk atlaxabangéchédthemstbrenemeht Baskbt Besbmlcbidigien 12

heat transfer el ement basket assenbly, a first
nsion disposed along said third side of said heat
exchanger heat transfer el enent basket assenbly and

havi s Salfr L)?Q[gaece%lxé\%}g'oﬂg plé‘(%ag:gl %tr%}sgrof%giodhéétre%}changer

heat transfer element basket assembly includes a first one-piece side strap and a
second one-piece side strap;

said first one-piece side strap has a center portion disposed along said
inboard end of said heat exchanger heat transfer element basket assembly, a
first extension disposed along said third side of said heat exchanger heat transfer
element basket assembly and having a flange extending inwardly over said first
side of said heat exchanger heat transfer element basket assembly operative to
retain the plurality of heat transfer element plates when emplaced in said heat
exchanger heat transfer element basket assembly, and a second extension
disposed along said fourth side of said heat exchanger heat transfer element

basket assembly and having a flange extending inwardly over said first side of
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side of said heat exchanger heat transfer el enent

basket assenbly operative to retain the plurality of
wheas/12¢ansf er el enent pl ates when enpl aced i NPGHUS2008/059220

heat exchanger heat transfer el enent basket assenbly,

saﬁ?ﬂeﬁ %&‘F\%H efXé é&@eﬁéléﬁ%@%a@k&%s@ﬁf\ﬂy BBéfétNe%q‘@tam

exchanger heat transfer el enent bas et

g BREER RS RAHREfa NS R PRI D S e

el ement, basket as enbl erative o retain the
exgh@ﬂ%@ﬁhgﬁ’té?@%&%{t %m&nl?%gkeéﬁéﬁ%'ﬁkbym es when
enpl aced in said heat exchanger heat transfer el enent
baslseid ageanthvye-piace side atrapbesd ernieppesition dirposed aong
has a center position disposed along said inboard end

satf inbaiaet brabf ezidHasyd exchaadert et sfoesferladerapnt baskettassembly,
assenbly, a first extension disposed along said third

a fikHextehsAl disﬂ)“&%d SB¥RH3pREMirdeAde bf smafriat ekem@ider heat

basket assenbly and having a flange extending i nwardly

trat(?\\é%r é’r’ngn &%qa%hgr% Waﬁ@hg IF\gaat flirﬁ;é‘éﬁgﬁ m@q{"}%vardly over

ransrer e emnen asket’ asse trve 0 re

H}ﬁﬁi it aI I t Iﬂeéeaztexg %ﬁif géqa%ﬁ qurﬁﬁat efb%tsemb!y

basket assenbl and a second extension di sposed al on
opesatives touetain éhej plusality of heabanRe alemant nirtgs wheéh%melaced in

el ement basket assenbly and having a flange extendi ng
saichineatddxchanger seatdraretenelesieit batkeatadssehddy, ancchargend

heat transfer el enent basket assenbly operative to

exfeﬁ{s%mdtsP@s@dj dlotld $aid edurfreaidetafaasf BEated @ManyePheitettansfer
when enplaced i n said heat exchanger heat transfer

o hETEnAn RS ELBnE STt b 1 SRshamsohogny i
| ,
soZRpd slecol e bRPteH B ReB L Ao LR RIRGI e Rb ey
heat exchanger heat transfer el enent basket
operative to retain the plurality of heat transfer element plates when emplaced in

said heat exchanger heat transfer element basket assembly.

14.  The heat exchanger heat transfer element basket assembly of claim 13
wherein said I-shaped splitter plate interconnects said first extension of said first
one-piece side strap of said heat exchanger heat transfer element basket
assembly, said second extension of said first one-piece side strap of said heat
exchanger heat transfer element basket assembly, said first extension of said
second one-piece side strap of said heat exchanger heat transfer element basket
assembly, and said second extension of said second one-piece side strap of said

heat exchanger heat transfer element basket assembly.
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assenbly, said second extension of said first
one-pi ece side strap of said heat exchanger heat
wo e@ndtart el ement basket assenbly, said first BXI/ESR0$059220
of said second one-piece side strap of said heat
exchanger heat transfer el enent basket assenbly, and
sai d second extension of said second one-piece side

str f said heat e :
15550 e anpngnas: AR S knt AN SeSirB Sl ctaim 14
el ement basket assenbly of claim 14 fuyrther conprisin
uBN TR MRRHRG A G 1957 @I SRishPAbERE BRd ok oA SxcRander
exchanger heat transfer el enent basket assenbly .
heahtransienetennemigoasket assrmbly ivtesspnsectag éhe ppds of each of said
extension of said first one-piece side strap, said
firstesoartsienx bessiddinstadnes piedefsides stramesaid eeeorsd drtessionpof said
said first extension of said second one-piece side

firSIdrRPpidBE skt Str&E CRMifiRx bRRIsih & scidsBcomEBAE-piece side strap
one-pl ece side strap of said heat exchanger heat

r A . - : .

antl B8 58k ™ SRERb NI REld SPETRE e plite, 02 s1EB of saja heat
claim 14 wherein: said pair_ of s ed corner flanges

eXEéiﬂ‘E)@‘?r tgrapisfesrtel%rgppt ﬁ@skfﬁgéaar%@r ner flanges; and
said cap is an open cap having a pair of spaced end
straps and a second pair of spaced corner flanges. 17.
The heat exchanger heat transfer el enent basket

16ass dife lyeatfexchangeriifeattiensier gament basktetesdepmibbicef ¢aim 14
said | -shaped splitter plate and said second end piece

whtrem@i d | -shaped splitter plate each have lifting
slots formed at two |ocations therein for use in

B T

ﬂa%é%g;”%’rw '

said cap is an open cap having a pair of spaced end straps and a second

pair of spaced corner flanges.

17.  The heat exchanger heat transfer element basket assembly of claim 12
wherein said first end piece of said [-shaped splitter plate and said second end
piece of said |-shaped splitter plate each have lifting slots formed at two locations
therein for use in effecting therewith the reversal of the positioning of said heat

exchanger heat transfer element basket assembly.

18.  The heat exchanger heat transfer element basket assembly of claim 12

further comprising:
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18. The heat exchanger heat transfer el ement basket
assenbly of claim 12 further conprising:at |east one

w0 edoaiipd4ng bar | ocated al ong said first side oOPCHEBZH08/059220
heat exchanger heat transfer el ement basket assenbly;

and e éﬁg@teorg&ﬁnihgtb%\'r%éﬂe@%foﬂ fiFst RRNSF §éw Gheat

second sal heat exchandger heat transfer

enent ket S xchanger heat
o SR e ISRl et AP B e o 12 eher e
end aFt)llggs?%n%rrgta%ﬂ%lgLﬂ)ar?dcated along said second side of said heat

exchanger heat transfer element basket assembly.

19.  The heat exchanger heat transfer element basket assembly of claim 12

wherein end plates are excluded.
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