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'2115102 -1 HEAT EXCHANGER HAVING BASKET RETAINERS FOR .HEAT EXCHANGER T
CLEANI'NG 'ELEMENTS.. This i nvention - rel ates to heat exchagggséﬁgzvyng shut
cd eantng of the- heat exchanger tubes ‘and-is an 5 over "t he
~concept,s, discl'osed in US Patents 3319710 and 4124065. It is known fromthe -
above-i:déntified patents to connect indiv+dbak el ongated cl eani ng-el.ement
capturing cages or baskets to both ends of |ongitudinally 10 extendlng
tubes disposed._ in. a heat exchangéer. housing. The tube ends are.held in

position at. both endHEAR EXGHANGRR HAVINGBASKETSRETARNERSSFORS HEAZ adapt ed
- to conwain shuttlable Cleaggggg@kgg?nfﬁﬁEséﬁﬁAﬁiNbrEﬁﬁﬂﬁNTE'“'d flow ng in-

one direction through the _ trre—crean T —enent s captured
‘Wi t hi-n- their respective basket chanbers ‘whil'e the fIU|d di schar ges

outiar dly {1y ough, o oL | AR PRIVSHE1 0F 10%abaBKEL HEMLexcHARGL Sintplng!
ui ow, the c el ement's e forced out o i

t hrough -t he. tubes%ﬁﬁ%ﬁ¥£ %Qﬁ?ﬁﬁﬁﬂ&g sthe heatoprehrpger bubeRdands ishd@reby
perform.a. t 8be. cIdmpnqyemﬂnuNbvéiﬂﬁheﬂcdﬁ&éphﬁvdiheﬂasédggﬁsﬁsdPthﬂtsﬂ

t he baskets in.fl on mnth the t ubes, . -whi ch -enter
Sl T GRS A O

~openi ngs in. the. tubé sheet e1n . basket ends have been press
fit into the openings or into the: tube ends thenselves ‘The. pr esent '

LBVETS063 now Do B ot iR ARELER 188 bl ?Qﬁg’gr&s?"eﬁeﬁ%"‘%arty° )
Exchanger Tube CIe&wesc@aemﬂmwiﬂqaiueisngstesecksanlng ‘element capturing
' cages or baskets to both ends of longitudinally
;lp'-' extendlng tubes disposed in a heat exchanger hou51ng.
‘The' tube ends are. held 1n pos1tion at both ends by
~.¢.transverse ‘tube sheets. The baskets are adapted to
._hcontain shuttlable cleaning elements. such as brushes.' _
. Fluid flow1ng in one d1rection through the tubes keeps .
15 ..the: cleaning elements captured w1th1n their respectlve
| basket chambers, while the fluid discharges outwardly |
: through slot-like openings in the basket walls. Upon
',;reversal of fluia flow, the cleanlng elements are '
Nil-forced out of their baskets and through the tubes to
K 20g : the.. baskets at. the opposite tube ends to thereby
s f_perform a tube cleaning action. s

N Several ways “have been suggested to mount’ the
."baskets in fluid flow communication ‘with the tubes,
:ffwhich enter openings 1n the tube: sheets. ‘The inner’
25::;}basket ends have ‘been. press £it 1nto the openings or
I 1nto the tube ends themselves.. ' '

o o The present 1nventors co-pending U S. patent _
'appl:l.ca.t:.on S.N. 350288, Filed February" '18th 1982 now
_ :hU S. Patent 4415022 and entitled ”Mounting For Heat h
30'h,dExchanger Tube CIeaner Capturing Devices“'(Case No.
o 3'5267 -7) discloses another arrangement where the inner
-:_basket ends are provided ‘with a collar ‘which ‘hangs from



526 ds’ are
26Y-7) discl oses another arrangenent wher e the i nner- basket - en

0 |ded with a collar which hangs from - -2- a. flared l'ip on t he -t ube.
\e g/ whi ch is di sposed beyond the outer tube sheet face. ‘In Some |nstances.
“above-nentioned basket nounting arrangenents nay be undesirable. For .

exanple 5 . in high tenperature heat ®x&hanger applications, a sol e press ST

fit connection may not .hald due to |arge tenperature fiuctuations. to mhlch
the joint is. subgﬁgted ln other ‘i nstances, the’ 'speci fications for -the.
particul ar heat® = fomdeuno
or unflared tuihe eulser otulsé sheetr Bgéal e inconpatible with. pre

mounts. It is a task of the présent’invention to provide-a nounting reans

ﬁ"for t he cl'eani ng el enent capt'uri ng baskets whiech does not depend solely on.

the 15 = .afor errentlorﬂe'd smuélomstﬁnc@smesheoabbub-u(@h@hd}?r??r#grﬁgeﬁlsogoj ds-
~ th baskets segﬁmﬁg res o
ot h:re i's_provided” z;}iheat exc nger ﬁ} %?Fﬁﬁa%&ﬁd hERMEXANR e al ity

of . Iong?tudln&PIP%Shfﬂﬁ#ﬂ@fatunaihght excbmngebeappuim@ﬂibngtlyrggggd

R el cthe: fube ond, which is dispamed Hesyompeni ngs

~housing, tube pheslss MitsRsatbydidk. rlna:y;‘ rg?gsal a'tg tlube&egrlete;sopaw ng :

S in connunlcatlon with the
Fgﬁg:?gdlnally &?ﬁ&ﬁﬁQquxﬁﬂ&REPqﬁioanﬁnVWMQCBhuheInognmuue cl eani ng

elements, a resabijiertedh (fdﬂiFKE€#£§§ﬂ%§$F§£g§§Q sﬁeﬁﬁgq%gtfgiﬂlfwwhlp
e. sheet, _
_to the out er f%ﬁg %% f%ﬂlaglheat exchanger may call for unthreaded
10 B tube sheet openlngs or unflared tube. ends, or other

. structure 1ncompat1b1e w1th prev1ous mounts.g

It is. a task of the present 1nventzon to prov1de |
ja mount1ng means for the cleanlng element capturlng '
- e baskets whlch does not depend solely on the
'-il5 ) -aforement1oned methods of . connect1on but which
| '_nevertheless holds the baskets securely in place.

In accordance w1th the present 1nventlon there
_'rls prov1ded a heat exchanger hav1ng a,hous1ng, and
_p;hav1ng a pluralzty of longztudlnally extendlng fluid
.20 = flow tubes dlsposed within sa1d houslng. tube sheets
' d1sposed w1th1n said houslng. said tube sheets hav1ng
_ u'openlngs 1n commun1cat1on with the ends of said tubes,
L a plurality of longltudznally extendlng baskets for '

txrece1v1ng shuttllng tube -cleaning elements, a retaining - -

25-'73p1ate fixedly dlsposed 1n spaced relatlonshlp to the
o outer face of a said- tube sheet. and means. 1nclud1ng E
d;sald reta1n1ng plate. mountlng each of said baskets in
;'f1xed relatlonshlp to sa1d tube sheet and ‘to-an end of
_11_La respective tube., In prefered embodxments the basket
3OL;'hreta1n1ng plate and its mount cooperate with the tube
: sheet to hold the baskets 1n f1xed p051tzon relative to
'.the tube sheet and- tube ends, regardless of temperature' .
--“_changes,_ The outer capturlng ‘and . hold1ng poritlons of



sai d retaining plate, nounting each of said baskets in fixed relatlonshlp
to'said tube sheet, and to an end of a fespective tube. In prefered :
enbodi nénts the basket 30. retaining plate'.and its mount . cooperate Wit
t he tube~sheet’ 'to -hold the baskets in fixed. p03|t|on relative to the tube
sheet and tube ends, regardless-of" tenperatare changes - The outer .
capturing and hol di ng-poritions of .. . -3- he basket’ ex%end gutmardlytfrog1-
the retaining pla S t i_.nt er nedi.at ortion
whi-ch. extehdgtﬁroﬁﬁhtE%%Eﬁ?ﬁ%ﬁﬁéﬁéFﬁagggrégya%ggmnﬁgf 8FF|8H§ %mtend
throudh the space \hﬁﬁk%#ﬁeEnCIQ#%I@eahdalube shtermeﬂdamhtpoﬁﬁﬂdnmate

within the tube sbﬁatcwmm thJ@sgﬂes g&ﬁlﬁgs Ehx‘éﬁLay ¥ LR

transverse. shiftini a twg- p0|nt su the ner
and one |nterned|§%§agﬂﬂ wWhigh - exte dt¥ﬁ@u§hskb§sSpncbohgﬁﬂgﬁnuﬁhe/

fixed 10 p05|t|0npbﬁtéIahdﬂhhbeﬁﬁhhé%”ﬁndthﬁl@ﬁstﬁrthEQQWQQHﬂfﬁEfﬁé'Qns
are threaded to th r et nlnggglale - I n_anot her enbodi nent; ~sho ers

adj acent . the i nne ¥ -  HERD| Bpekeka PEBefimedly smpeured.
retaining plate |agahdstuhrankvemsewshhﬁﬂ1hgebyubetwa-polgheghpy@}ﬂssone_

provi ded. wi th U”OQ%t@ﬂ§‘¥$dH1'ﬁLJﬂé¥V @g betmgngﬁgggpgégket and

basket -r.ecei vi ng-openi ngs e acconpa Yest
node presently -coendspl atlied hold. Hehe rbemkats inrlaﬁgltudanay.u.ﬁrg f(ileed“- he

|nvent|0n lb thep@%@@1@&§ and in' one embodlment, the basket -

S C : 1ntermed1ate portlons are threaded to the retalnlng ‘
' plate. ‘In another embodlment.'shoulders adjacent the
_1nner basket ends engage the plate and tube sheet. The

reta1n1ng plate is. of lesser dlameter than the tube
15 ':sheet and 1s provided- w1th unobstructed fluia flow
N openlngs between the: baskets and basket-rece1v1ng

-_openlngs. ' '

The accompanylng draw1ngs 1llustrate the best
'_7-mode presently contemplated by the 1nventors for
20 carrylng ‘out the 1nvent1on.
' 'In the drawings: .
_ Fig. 1 is a schematlc showing of a heat '
f;exchanger and fluld flow controls therefor; .
_ Flg. 2 is a fragmentary perspectlve view of a-
25' _:portlon of the 1nterlor of a heat exchanger in _
o accordance w1th one example of the present 1nvent1on _'
~”and showlng the tube sheet and reta1n1ng plate, _
_ - Fig. 3 is a longltudlnal ‘sectional view of the '
'heat exchanger portlon shown in Flgure 2, and, _
30, o Flg._4 is a: v1ew s1m11ar to Flgure 3 of an
'alternatlve basket mount.

Referr1ng to.’ the drawlngs, Flgure 1 is a
schematlc show1ng of a tube type heat exchanger and 1ts
- fluid flow controls. The exchanger 1 comprlses_a



1is a schematic shomnng of a heat exchanger and fIU|d fIOM/controIs
efor; Fig. 2is a fragnentary perspective view.of a 25 portlon of
; |nter|or of ‘a heat exchanger in accordance with one exanpl e of the

a’ Iongltudlnal sectional view of the he

'2: and, 30 .. ~ Fig. 4/is aviewsinlar to Figure 3 of an alternative .
"~ basket nount i@ﬁ&k&g ho is a .C_S omnng of
" a tube type: hegf excha ag.r h%%% g'?:wf ?’%ﬁ’&"ﬁ ovl%v{dgo%]ﬁ%‘llge eXcR8ftger.

conprises-a - .ag a PFﬁéﬂtUanhd@mgﬂ}uaﬂnamlx)extbndbngrsubeads "and='”'

G200 2 P ol hesetnlonen duses S Uilh WP Hud 0 g1 T O0%ed

.Open ends of tubes 5 are connected. to " circu
7. 5 which aré %‘b’éﬁsﬁeﬁr bR CAECRdaze SrpRs Varsedathe Sheets 6 2RAd73 and

. tube she®t 6 fwhﬂtbnerélHp&ceﬁ'@%bﬁh%ﬁée&e% é@tﬂééfhﬁﬁ”ﬁé%# % ?ﬁgparates B

. the space- bet ween heet 7 nto a palr o _
. chanbers 10 aﬁg 11lti abéta § ﬁ&ﬁ geFFU|d Q§qIRQQxﬁkR&ﬂtf#QMQﬁhimber an

- inlet 12 to. tH%.aWhaleraupartmhéonS9aeépdra@§§1£hétggéagﬂbé{hé@mlﬁga 13
Heat . exchangen41a+ @ﬁég QRQQECHEQnES g Eggkdo%mgiulé'flow chambgrgn 'a"”

' f|UId di verter
: , 0. and. 11. Heat exchanging fluid is 1ntroduced through

_10 : _an 1nlet 12 to the area- around tubes 5 and discharges '
through an outlet 13.- o '

_ Heat exchanger 1 1s also connected to’ a f1u1d
' source 14 a pump 15 and a fluld d1verter valve 16 by

'y

sent. i nvention and showi ng the t ube EFPet -and retalnlng pl at &; Fig. 3.is .-
exchanger, portion shown in Figure -



-4-"various, conduit's in the convent i onal nanner FIurd IS dlrected throug,f".-
t.ubes 5°via “chanmbers 10, 8 and 11, .in that order or .in reverse order, |
depending on the- p05|t|on of valve 16. 5 . "~Heat exchanger 1 is . ° .
provi déd>wi th tube cl eaning neans. For thi s purpose, the ends of each tube” _
5 are connected to a capturing device which in the present ‘enbodi nent” '
‘conprises a“longitudinally extending. elongated slotted -basket 17 which is
coaxial 'with the 10 . -tube and made .of nme#al or other suitable material .
‘The’ bgi;et ‘is-slotted. at 18 . The |nS|de di aneters. of tube 5 and basket

17 ar bout the sape. . of _each.bas} ded with a
‘pai r_of narrOM/tgﬁ lﬂﬁf\ﬂ? % gfel?o FOBVER AR mﬁﬁﬂ?r" %gyg W%Id 20,

to forman 15 = dibesteshtthroEgbhtibekdt vier ghambenptif i ﬁgaeﬁaﬂrberlml for
hol'ding a tube C’c@@ﬂ'd&ﬂiéie\blr(?@ﬂ?ev@&ﬁl drdie2]apéSsnd ing bt the poske

forth between endfbgst 3 th|n its respective tube 5 .upon. reversal of

fluid. flom/by 29 Devi ce 22 may be of any desired t ype, t hat”
shown having a cojl sprln@ezg Sh?h%%ﬂﬂﬁakﬂh§n§favé@#ﬁrWﬂthrG§b24°1?¢F%W%a

present ‘enbodi Negéan$ACIPIrURAIB phEpSdEMthe. -@RdENG £rddtth anbepsNatg 25 1 n

fube sheet '6 and_Saylna an2s coellarouland BRIl oy BhaielehEls Liantly.

within the outer he open accordance w vari ous aspects’
of - t he |nvent|onem%ﬁéﬂmﬁﬂkﬂqpmﬁg!§e$ﬂiEiOHEk%HéIBathg@ﬁ@@@ﬂpﬁ circular

transverse retai ewﬂgapdeﬁ %l%?:tlea Baspos ad euiear ié yecdkiali withaekel
;relat'onShEB frop,and, gengial | of REEAL 'S Jiek Bfitable material. - The
T basket is: slotted at 18. The 1nslde dxameters of.tubeus
N : and basket 17 are about the same. The outer end of each
e I-basket 17 is prov1ded w1th a palr of narrow tabs 19 whlch
'. ' R are folded .over and jolned, as’. by a weld 20, to form an
' 15.° abutment. : : S

, - Each basket forms a caoturxng chamber 21 -
- for. holdzng a tube cleanlng dev1ce 22 whlch is adapted
to shuttle back and: forth between end baskets within
_ its respectlve tube 5 upon reversal of fluld flow by -
20 - valve. 16. Devxce 22 may be of any deSLred type, that
" . shown hav1ng a coil spring 23 shlftable along a central o
rod 24. : o . :_ , =
K In ‘the. present embodlment, each tube S is shown
- ..as entering an open1ng 25 in tube sheet 6-and having an _
25 -zenlarged end portion 26 whlch fits. txghtly withln the outer
'~ end of the opening. ' S P A
B “In accordance w1th the varicus aspects of the
_ '_.znventlon, ang. referring to FIGS. 2 and 3, a generally
_ ",d ireular: transverse retalnlng plate 27 is dlsposed outwardlyf
"‘30'”‘_1n soaced relationshlp from and generally parallel to tube IO
| H'sheet 6 w1th1n chamber 8. - Means are prov1ded to fzxedly
“secure retainxng plate 27 relatzve to tube sheet 6.: For
-chzs purpose, and in the present embodlment, a plurallty
N _', of c1rcunferentially spaced bolts 28 threadably extend
35 fthrough_plate'27 and into threaded engagement within tube



e 27 relative to tube sheet 6. For this purpose, and in the present
-mllnent- a plurality of cireunferentially spaced bolts 28 threadably

- eend 35. through pl-ate 27 and into threaded engagenent within tube

- .-5- sheet 6. Nuts 29 on theouter threaded bolt ends serve to lock plate 27
«in position.on the bolts. . The |ongitudinal spacing bet ween plate 27 and

" tube sheet 6 may be- changed by adjustiT the bolts. 5 The
mount ed plate 27 cooperates w th tube sheet 6 to hald each basket 17 in .

. ~position rel @Hegg 0 trﬂ)@s %egh tha‘ﬁiué&e ﬁ%@%@‘;&, ?%ff)hee"dowéf shown, 'V

basket 17 has a genera ﬁ@yllndrlc 8Iean|ng
el enent hol ditRglPektPIAre 1R dbf PeskERMiGYy theobelts. arftherdongisrdénal ng

. outwardly begpadingtiticin pllate 27.addietubal Sheet B i} Hdansagenal |
“portion is pg ng’gﬁﬂﬁ&] st %w@g t hreads 31 which threadably engage

i nternal_threads on_‘an-openi ng-33 in retaining plate:27.  The inner-
" basket al | “porti.on exXh@Ounsdr BE3te 1magoRerabes twikh dubghehest  sheet
6 and term nat eo holdieadhubaskbeecl? ofrerpoxd tddn rdbasivengy mlel _portion is

. shown as beig per a3 Ppres n.ner basket
end tel escopes s? ¢ ﬁfh t?%t %}lané1 L@bé}g er?? Sﬂé,,& t%sqb%r %6 in a
-press fif. gogenerally cylindgigal ﬂ. §°fh%é§lyhseeu#eniqigannsq transverse

shifting by elenemt Holidingt mrpﬂomttw iconta€nind heldughasshpet 6-and
- tube 553t 't§xtéﬁﬁing”33tw3991§ebé@dﬂd“%é@a§h§n87pl§t r§¢d| 3 ih egﬂds |
: medlate basket wall. portion is prov1ded wzth external :
;:threads 31 whlch threadably engage 1nterna1 threads 32 on :
‘an openzng 33 in retainxng plate 27._ The inner basket :
'wall portzon extends 1nwardly from plate 27 ‘toward tube
15 sheet 6 and termlnates within tube sheet openzng 25. Thisf
1nner wall portlon 1s shown as belng tapered, as at 34. _
In. the present 1nstance, the inner basket end telescopes'p
. sllghtly 1nto and engages enlarged tube portlon 26 in a

'eI 6 within chanber 8. Means are provided to fixedly sécure retaini ng
0]
e

D

_ -press £it. Lol T . _
20 ~;"~f ‘Basket- 17 1s flxedly secured agalnst transverse |
' :shlftlng by virtue of its two-point support, i.e., the
" tube sheet 6 and ‘tube 5 at its 1nner end, and retaznlng
7plate 27 intermediate its'ends. - - -
_ Basket 17 is also flxedly secured agalnst longz-
'il25‘* tualnal shllt1ng by vxrtue of ‘the threaded connectlons by -
' bolts 28 of ‘tube sheet 6 and plate 27, and 1n FIG. 3, the
:“threaded passage of basket 17 through plate 27. o
o ’ '“IG. 4 discloses another form of means'to prevent
_':longltudinal shifting of the basket.. In - this. instance,'
30 there is. no. threaded connectlon between- basket 17 and the
' bopenlng 33a'in: retaxnxng plate 27, the basket merely belng
slideable therethrough.; Instead, ‘the inner end portion
" of wall 30 is- ‘provided’ w1th an annular ‘spacer 35 ‘thereon
_ 'whlch is. larger than openlngs 25- and 33 and which form
35~?__spaoed lnner and outer shoulders 36 and 37 which engage the



Basket 17 is al so fii xed| y secured agai nst Iong| 25 tudinal shifting by
Vi rtue of the threaded connections by bolts 28 of tube sheet 6 and plate :
24, anggln FIG 3, the threaded passage of basket 17. through plate 27. FIG

4 di scl oses anbt her -form.of nmeans to prevent Iong| t udi nal -shifting of the-

basket. In this instance, 30 .. ‘there is.. no. threaded .connection
bet ween basket 17 and the. opening 33ain retalnlng plate 27, the basket
‘merely belng sl i deabl e therethrough | nst-€ad, the . inner end port.ion. of

wall 30 is providedwith an annular’ spacer 35 thereon whi'ch is Iarger t han

openi ngs 25 and 33 ‘and whi ch, for | e Iders 36,f.;
and 37 whi ch engh8PTHeve ctuge F&%%Cﬁli’le ggg Eee‘fheé1 %oglétﬁl g? g# :
bolts 28 are ti ghiewesheg uplt is,. of course, clear that there will be a i
plurality’ of -openi. ngs 33, R334, nofeéatfsetgcnbat:etﬁztmz@ wihicbead e .

di sposed i n axial ment, Wit g be shee . .lz~

desirabl e 't hat, ﬁ'r‘ﬁ'tgﬂyot?é"r 8?F8ﬁmg? rgnj;’a?3&<éﬁaﬁég?”imgt I’?é‘ g &8’ %ﬁ Ydequate

,I at eral- flo®& of Vhich dve ctispbeedsimaixiadn aldgpamenearith opgniagai 23 nkp pl ate
.10 1.0 preyghd émggsmrable bui I dup. of. material in the area. For this

purpose and ‘as. shown in Jt ﬁgege%ffaéaéugﬂé gLrpA '-gﬁkgnlg?shég@n that

of ‘housing wall 2 and tub r oVi an-an | oW passage
-around the edge ekchanrgex d-t:etberasb?oaftcﬁﬁ?ﬂﬁﬁeat eab%'faﬂeeﬁ%%éflgluld outer
face of. plate 27;anghinkiesRace thgénetibe|sticet?2¢ and tetrinihgeplbte o

addltlon qlate % pge&en\”d%%gsgtaglg'buxldup of material in the area.
: *For thls purpose, and as shown 1n FIG. 2, ‘the dlameter
 of plate 27 is less. than that of housxng wall 2 and tube
‘'sheet 6 to provide an annular fluxd flow passage around
- the edge of the plate 80 as to communlcate between the
hi 15 - outer face of plate 27 and the space between plate 27 and o
o _tube sheet 6. In- addzt1on, plate 27 ls'prov1ded with a '
plurallty of unobstructed flu1d flow openlngs 38 between
.. baskets 17 and the basket-recexvxng openlngs 33 for
“:_1mproved communlcatlon to the undersxde of the. plate.
”'50' '_ L Although the drawxngs lllustrate the aspects of
- *_the invention as applled to tube sheet 6,'1t 1s ‘contemplated
_ ::that the same construction would normally be utlllzed in
'J":connectlon w1th tube sheet 7. ' '

25
30
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| )
pIurarlty of . unobstructed qu|d fIOM/openlngs 38 between béskets 17 and the N
" basket -recei ving openings 33 for inproved COHﬂUnTLdLIUH to thé underside of ~

~ he plate. 20 - _Although the draw’ ngs mmj mumpects of o
the 4~nvention as applled to-tube sheet 6, it is c ‘ | the same . -
nstruction woul d norimlly be utilized n~ connect kOncw & h ® ube Sheet 7. 25" .
235 - CLAIMS . 1. A heat exchanger having a housing, . and haV|ng a
plurality . of Iongltudlnally extending -fl.uid flow tubes disposed within
sai d- housi ng, tube sheets disposed 5 . - Wi t hi n' sai d “housi ng, sai d t.ube- -
. sheet's having &8&¥Mfgs in comunication with' the ends-of sai d' tubes' St .
plurality of longitudinally extending baskets for’ ‘feceiving shuttllng tube
. cl-eaning elenents a retaining plate fixedl y disposed i.n-spaced
~relationshipto lthe 102 heak cgxcharger kaving aibeushegt, amdjhaumng a

i ncl udi ng “sai dpl@kailNitid o¥ aiéng i@&@iﬁé‘ﬂll‘?a&gtgﬁxdiﬁgdfliiﬁlﬁeﬁ th%(ejsg

-~.relationship tqQ.said tube sheet™and to. an especti ve
" A heat exchgng8F5§9§ﬂ@mWﬁﬁpi¢1?ﬂ%ﬁrHQP$¥pQM1€“b§53hee§aldlﬁaﬂandnnuntlng

By ke ey iy el et ton ot e
eﬁt Qﬁglt ngxz_ci?an ggf%ﬂ?‘(ﬁ? I t'gte }?ﬁoe%%? &guﬁélgheéﬁ’e&nd dnto
~ tel escoping - plurality of longitudlnally extending baskets for ; R
o o recelVlng shuttling tube cleaning elements,_a retainlng fl'"'
plate fixedly disposed 1n spaced relationship to the
10 '~'outer face of a said tube sheet, and means, 1nc1ud1ng :.
said retainlng plate._mounting each of said baskets 1n_ -
--fixed relationship to-said tube sheet ‘and to an end of
a respective tube. .. . | |

! - 2.?' ‘A heat exchanger as claimed in cla1m l in which
' "l5 said basket mounting means 1ncludes means - securing sa1d
" basket against transverse shifting.-

""3; A heat exchanger as claimed 1n claim 2 in which |
' each basket has a portion extending at least between '
_ ' said plate and said tube sheet . and into telescop1ng
20 connection with said tube sheet opening, said plate _
' tincludes an opening rece1v1ng said basket therein, and jl-
-said securlng means comprising a two—p01nt basket
' support ut111z1ng sa1d telescoping connectlon and sa1d
'lplate cpening.." o '
”fl25_ '34; B a heat exchanger as claimed in c1a1m l in which
sa1d basket mcunting means 1ncludes means securing said
basket 1n long1tud1na11y fixed p091tion.;

5. A heat exchanger as claimed 1n c1a1m 4 1n which
o 'said basket has a pcrtion extending at least between'
" 30 sa1d plate and sa1d tube sheet opening, said plate _



'26 : conneptlon mnth sai d tube sheet openlng,_sald pl ate |ncludes apSIn
openlng receiving said basket therein,. and said §€EUFTﬁg‘neans—eeﬁp+

sai d (Y
i nt basket- support ut|I[2|ng sald t el escopi ﬂum ﬂ ;
'prgtgoepenlng 25 4, A heat exchanger as c”ﬁ" c l ,ln whic
sai d basket: nDuntlng means i'ncl udes means” securi ng sald

: Ialned I.n clalm
' fixed. 03|t|on 5 - A heat exchanger: as c
LOP%I&E?LRaLaYd p P rtlon extendlng at -l east betmeﬁn 30" said,
plate:-and said tugé s& ope Pﬁ@ln§hlfﬁﬁkﬂ¥99 saigl' hamketicthenedpenang

readed
recel?ﬁng sai d baghdd Sﬁenenng mndnsmcbmprmsesuh'Eh¥5hd§ﬁ“%6§ éﬁ@l%g
cconnecti on. bet weee e@b&nPkaki§ gﬂ%‘t‘e\?\%?%ﬁ;d Yiay dfaSkﬁ; B%?sﬁé%% halg a portion -

hanger 'as ‘clainmed.in claim
'gifend?ng at. | east betmeen ‘sai d plate and sald t ube.sheet opening, said

pl ate includes :argopeni-ng Hegei lékBﬁahgleQ % téfn%%‘;i&eql%ts gfpfsgﬁfé{.”g
ron o e 5 T R BN Rhe o beriipnamatenaing o s tosdgneen as
cl gl ?red in clai mshidheprate sahd 5494l daps Qh‘éew %ngﬂ Roﬂes?ﬁn ‘i)&n’lﬁar espace_lr_ :

ket
~di.sposed on the. | r ortion,of said, bas
cl af)med in any one: C?%]% qBening segmdvingnsaidc paskiet Hiekmdimasamd

t'ube cl €ani ng el@ﬁ@d Sﬁnuhn@gpneansncdmﬁﬁQﬁeg ESQQEBU@H&ﬂﬂaéégﬂg%gggg;gf
-sa|d reta|n|ng mdﬂ‘%ald basket portlon for engaglng said tube sheet and
o ' 10 sald plate. :

T A heat exchanger as clalmed in c1a1m 6 where1n
7,'sa1d shoulders are provxded on an annular spacer
'1d1sposed on the inner end portlcn of sa1d basket.

;8._ ' A heat exchanger as clalmed in any one of clalms."
:15 ':;i;-z,and 4 1n whlch sald basket has a tube cleanlng
L element holdlng portlon dlsposed 1ong1tud1nally
-.outwardly of sa1d reta1n1ng plate.

s.9._ A heat exchanger as clalmed in claim 1 1nclud1ng o
'pmeans provzdlng fluid communlcatlon between the outer :
- 20 ~'aface of said retalnlng plate and the space between sald'

o 'plate and sa1d tube sheet. '

fflO._f A heat exchanger as clalmed 1n cla1m 9 where1n
3';sald retaining plate is of 1esser dlameter than said o
'tube sheet to form annular fluld flow passage formlng .
25s31_sald flu1d communlcatlon prov1dlng means.;

:;11.-' A heat exchanger as clalmed 1n claim 9 or. 10
_1nclud1ng a plurallty of basket rece1v1ng openlngs'
_ 'dlsposed in sa1d retalnlng plate._and a plurallty of
"Tunobstructed fluld flow openlngs dlsposed in said plate_'



9., A heat exchanger as cl ai med in cI a| m 1 i ncl udi ng rreans pr oV ol ng

#id conmuni cati on between the. outer : facem'llmmm“m mml g plate
Q:‘he space -bet ween sai d pl ate and sald tube s eat
N

Quet er than said tube sheet-to formannular fluid flow passage forning . 25
__sal d fluid cormunication sproviding means. 11. =~ A heat exchanger ‘as.
claimed in cl ab&‘t@ze@n Js%*dl%&giwe Pe@éﬁﬂxét peiuh §kehnaewtw ngy jepeni ngs

diisposed in said retainhing plate,- and a, pl ural |t%4ve unobstructed: qungy
- f1 ow openi ngs. TddgoFdPH :Pgeen!enqﬁ a?%rmn'agsab‘ét Bhdsap&%mtlm:e.

openi ngs, and yrbblgailr@ fmadrgk f | ow openl ngs formng said fluid "

conmuni cati on prOV| ding nmeans. 12. " A heat ‘exchanger substanti-all y as’
hereinbefore 5 - described with refer ence to the acconpanyi ng drawi ngs.
- C 12, A heat exchanger substantlally as herelnbefore

-1 . descrlbed w1th reference to the accompanylng draw1ngs.

fhginger as claimed in claim9 wherein §au_d retai*ni Ag pl dte Sis*of -1 esser .

Pr e o_!r.'



