fe3e: 6TAl ~AWI~~l ~ z r seP 7m DESCRI PTI ON WATER TUBE PROTECTI VE REFRACTORY
STRUCTURE ANmmmmw SSEMBLI NG THE SAME Technical Field This & Ei
concerns a h mmm/”f assenbly for the water tubes of a heat-z%ﬁg gzébz
in a boiler to piggheet them from an atnpsphere of super-heated gases, as
well as a nmethod of assenbling this devi ce. Techni cal Background The wat er
t ubes whi ch conduct heat in waste-heat boilers are protected fromthe heat
conducted by the conbustion gases pESCRIPIrgoMei r corrosive atnosphere by a

heat -resi stant bl ock. Figures 19 through 21 show several exanples of
heatresi stant assenblies for the water tubes of a waste-heat boiler taken

fromthe prior art. The design shown in Fig S | RpJapanese
Pat ent PubWA@&BiEHBEKBR@T?CQ?Y§4BB§BA$HOBKigEgpéayﬁﬁ,Aﬁéoggzﬁggi?gr t ubes
and 13 ar eASSEMBLING TBE| 8AMEstrength to tubes 11 by connecting themin
either a horizontal or a vertical array. 26 are heat-resistant bl ocks of a
ceramic material which are placed so as to protect the tubes 11 from

conmbusti o es 50._The tubes 11 are protected fromthe heat of the
conbustioﬂrggﬁﬁig?gggéﬁ dand their corrosive atrmosphere 50 by these

heat -resi stant Phosksng6nt28a2 ktsnaecbfk! af Weadf-Heding ahlte dximyigsi séant
bl ock 26 onto one of the flat ribs 13. The bolt 23a extends fromthe fl at

rib 13 thrbagh WAL redet A DIt Zchangeh it BPgkler ywprotect 2 1

SEP 2072 2them from an atmosphere of super-heated gases, as well as a

method of assembling this device.

Technical Background

The water tubes which conduct héat in waste-heat boilers
are pfotected from the heat conducted by the combustion gases
and from their corrosive atmosphere by a heat-resistant
block.

Filgures 19 through 21 show several examples of heat-
resistant assemblies for the water tubes of a waste-heat
boller taken from the prior art.

The design shown in Figure 19 was proposed in Japanese
Patent Publication (Kokal) 9-184602. In this drawing, 11 are
boiler tubes and 13 are flat ribs to lend strength to tubes
11 by connecting them in either a horizontal or a vertical
array.

26 are heat-resistant blocks of a ceramic material which
are placed so as to protect the tubes 11 from combustion
gases 50. The tubes 11 are protected from the heat of the
combustion exhaust gases and their corrosive atmosphere 50 by
these heat-resistant blocks 26.

23a 1s a bolt for affixing the heat-resistant block 26
onto one of the flat ribs 13. The bolt 23a extends from the
flat ridb 13 through heat-resistant block 26. When nut 23b is
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fightened on bolt 23a, the heat-resistant block 26 is fastened to tubes 11
and ribs 13. 20 is nortar which fills the spaces between heat resbs aﬁ)

bl ock 26 and ribs 13 or tubes 11. 27 is a cap which is placed on oé) 2032
23b in order to protect the top of the bolt 23a, the portion of the bolt on
whi ch nut 23b engages, from conbustion 2gases 50. Figures 20 and 21 show a
desi gn proposed in Japanese Patent Publication (Kokai) 9-236203. Figure 20
|s a cross g L @eNpgithogenal lphal hBakesReak ot NB18KRS 26 1

t ubes. Figure I'S a cross section taeken along ine A-A1n Figure 20. In

Fi gures 2Fastbndld tld tuted hd tamexivk3 i@.e the flat ribs which | end
strength to the tubes 11 by connecti ng them 36 is the heat-resistant bl ock
whi ch prot ects 2helsuBriar o pichhsfidls; dhe ofPESESonPghEeeN s5deadid 20 i s

the nortar i fal e,sp S t e rgsi st ogk and
ribs 13 orr?\,gt}bsgés}iriﬂl.ll)%%&?szgn%%(ramr\%%sch ¥i§<€sttn§§gblelcs)ldk ggﬁtggi t%s b 13.
Arm 38 pr eiidled & baaceldeoappop st alet PAY Lanoglekheorpbotidct Wien towlent ed
portion 37 engages wWith the arm 38, the heatresistant block 36 is securely

attached taf tHpesbeltagdari Bhel Porfiiciofh e deohbt opn¥bhdel @udni hiRs,
designs far se s f -resjs t.assenblies for protecting boiler
tubes are e&%ﬁess:,d ﬁ]é@a(goénr%g%tﬁr} Iqats;ea%astog'nt Publ i cati on (Kokai) 1-106706

(Title of invergiqired\it®r anaokad sifdw )a adds lghapespoBatienin RIdYdrtedd on
(Kokai) 7-225016 (Title of invention: Configuration of Incinerator Walls
and Heat rRaientyRupkieation THeokrL) g%-%?@bgéed FASUre| 20y iBat@efiross
Publicatig 70 t i I LL] i.C I u r n the
ribs (or fénens %etg%%%?tﬁ{éﬁﬁﬂgﬁggi éf@f%é%ﬁgégvﬁﬁa? ht%’ h%&r%‘les 2)\%; 2002
3 protrudewespe@iiguad 21t asval grakengetbtohetgkénohldhg 11beA-A in

I ndent ati ons are provided on the heat-resistant bl ocks into which the

fittings diigiiee Ahe spacEiovresecef and Riltt lAgdrgndhendahesti drs are
filled wit h i L.b. P t bl | i 7-,225016,
the heat o oEdat pFaBE (aEEh S QDR REab B b €1 e e OB T 2008

nunber of deriMdEsSingi cthdifive 381 akCc- shapeNest o86s5€EaAh DN BIodkbatwHirgy
conformto the contour of the tubes and connective portions which |link the

mant | es. ATREEES ofherigikes i bhand oI oh eebHEEken gasasmO bl ock -
t i fi i t f i in th
< Speci1gf 45 954003 Ay 2091 A o, LG LRSS Ak SR MGk, <

which is tedsddnt asiodk Beomai@riddWE idig Hubeas 1re provided in the
heat -resi stant block Into which fittings can be inserted to nount the tubes

to the connecti3® $8rProAs™ MbiSPefixafe tthaiBheckedbr thed t8bFi® Node the
foll ow ng 14 ' p Lh t Nt ¢ Publ i [ 9.
184602 vﬁliq{(l:hjdiqgﬁsor#ox\[/hm&ergﬁ f%i%zdu?gelésggggg%hggasggggﬁgs&ﬁo?@%mlg%tfh§e1' boi |l er
i S oper at iWhpranchderniesd) qescitdwr 31 engreges onl ticatiss rarm 38 2 AHed headt-out
toward conbustion gases 50 and separate fromthe bolt. This results in both
the bolt ZESLHERMHhPIRAK 2 scspGuERTsadtechednbstbes ghsarGFELRHi ch
axe |ikely :1t_o corrode them |If this corrosion continues over tine, heat

resi st ant Jb ock 26 will be damaged, or it will separate fromthe tubes.

Although we do not include drawings, designs for these
sorts of heat-resistant assemblies for protecting boiler
tubes are proposed in Japanese Utility Patent Publication
(Kokal) 1-106706 (Title of invention: Water-cooled Wall) and
Japanese Patent Publication (Kokai) 7-225016 (Title of
invention: Configuration of Incinerator Walls and Heat-
resistant Bricks).

The design proposed in Utility Patent Publication 1-
106706 features supportive fittings which slant upward on the
ribs (or fins) between the tubes and are fixed so that they



And because the heat-resistant block 26 is fastened to boilér tubes 11 and
rib 13 by bolt 23a, which is fixed to rib 13 and imuobilized, it i.s
constrai ned when the bolt 23a is tightened. In addition, the therﬂhﬂ SEP 2002
expansion differential between tubes 11, and bl ock 26 causes therma

di stortion. 2 7 SEP 202 4 Wen this constraint or distortion occurs, the
resulting thermal stress and that caused by the tenperature differential

bet ween t lerotrede oatanspesitledr iotepveds 2slony | tienabengtle Wiockhe The

desi di blicati 9-2362Q3, whi.ch i j ct d
m o as HoPEEs o " rRaskatkgre Aty pRotifed 1o khgo SRt SretfEtal o ar
shown in RpyEgs 1gnt5b\0ﬁ¥€fv thB FHitt 196Y R dARAL.- I oSt S cdd O5&t3eh S

supported solely by arm 38, which protrudes obliquely upward fromrib 13
and is fortlel fhtbingsecandtimdersfationsheatd obklldhiwitimkesrtardi fficult to

securely fasten_block 36 to tubes 11 _and rib 13, and the bl ock S a
tendency to sIiBno??etﬂ%s%%%e%F?QV?ﬂdt%%.%%E?@E_%&Bg%%%ﬁi?% iﬁ????ggPatent
publ i cat i opnd HOG A% s 4 dn 2D 1WckN (1R hid ALY, f8hk0Re31236303pribR)
heat -resi stant block i's supported on the tubes solely by a fitting ich

protrudes octhsfgbbsy ofpwar duhbem blfe mantlasl veichmghgwe ian aarcnshapadi on in

the bl ock. Thi keg it difficult. t ly f t he bl ock h
tubes, andTRES bPBCEHES P ¢ BRRENEYSTo HRLGHEY it abhBa CoRioPRe HooFiR

proposed i pyhateRhaPWldfeit QR 7pd2BPdRs kMikhaiidk thRé REaARASRd i na
Publ i cati on 9-184602, the end of the fitting which nounts the tubes to the
connect i venwobéeromfof prdipedt baks | arexpoxadided t b ddrebubeabnrgatetanto it
corrodes. If this corrosion_is allowed to contjnue, the _block 11 be

damaged orPHeFRCcREJSPREATLER 1RBREVALF (AL Lhe 07*eF t OfethgntubPScilsed
above, for,gxpom i o) 3 2 LhagFigures 20
and 21, th%gheat _%@%%%h{?%e?gsﬁi%ﬁgvgegnwégg ?gﬁeﬁees a%?gdtﬂg

i ndent at i oex8&riotoswunifebear mf3&hef tulss dhielm tagage.be fEidieedngl thof

inclination of this_indentation becones tog e, It 11 _be ippossible to
emove thePRbRR- MoBaing hiles°e e srariddihi the heetrteshtank

possi bl e tg) ekMAHS WhLOK PO USIdY AP HRSInsAhted kB AbHRL tReathiBEl the
bl ock securely, the angle of inclination nust be very |arge. However, a

| ar ge angl tor thei cesnehbiva pprtiamsnol d be used, thereby increasing the

roduction tine_and the cost, Such bl ock 36 iis mapuf acture rin
Phe raw ot or | HOPRYERs HEE desiiie Seariihat BROVE PEVELtEP: Ep i aRhl, oosed

bl ock Wi thegespggk.to both strength and durability. Furthernore, in prior
art designs, for exanple in the design in Patent Publication 9-236203, the
space between nEnalthar nd88igmhprbposedi ¥ad thet Boéentl Pudrididaddton eS8t st ant

bl ock 36 i Ll Led wit rtar to attach the.arm3§. .t | qck 36. The
tenperaturgeékbéhewghgg g%tﬁﬁ%ﬂ”%ﬁ@‘a h?%%eaﬁg’ghg g%ﬁhﬁ?%ﬁpm%sfF?Fed

W th nortaghéhsese 1A3C1500pELLL ilfan @i diirddery Rk rfulagspeis dbhfers

wi dely between nmetal arm 38 and nortar 20. In prior art devices, then, the

di f f er ent i @@ushng heePal2expandhn oydt vkewardecamhggiand gasesar>®0andul d
darmage the_porta ich ul d.have adver effect an the durability of
the heat-rasparaRe BebBnshe bGEn T ails et e 0 AELE "anbve,
the nortarah@rth@shaei Q‘thB@iﬁg'b@x?§§8&chd EOmbhet P6Rt g4 865 S66NT wRLERK Was
i ntroduced into the space between the two. Wen it approached the required

t hi ckness)aréel ikeXertovwwgirgodee themandl £ ddils gorrasiant consinnesf ovesh
filling the, mortar to_the required thickness, according to his own
ntui { Pon. EWFEn BPRG, SRALed et teoncre PhL! PRafAmAdetiedds Grt { Wethor  ar

woul d varysépahat8esyonkehe dlbsscaused the durability of different blocks

to vary, which sonetines resulted in damage to the bl ocks.
And because the heat-resistant block 26 1s fastened to

boiler tubes 11 and rib 13 by bolt 23a, which is fixed to rib
13 and immobilized, it is constrained when the bolt 23a is
tightened. 1In addition, the thermal expansion differential

between tubes 11 and block 26 causes thermal distortion.



Di scl osure of the Invention z 7 SEP 2002 6 This invention'is an attenpt

to sol ve such problens of the prior art as were discussed above. qu ktpsﬁmz
objective of this invention is to provide a design by which the

heat -resi stant bl ock can be securely attached to the tube assenbly
consisting of the tubes and the connect4ng ribs, and which will prevent the
bl ock from bei ng danaged or separating fromthe tubes. The second objective
of this i nyeohi @RyisS EonstPlnf YobthQINRRASHIPYouBIES,  hiedeabst el s ant

bl ock is assenbled or di sassenbl ed by making it possible to mount or rempve
a segnent thethel bl stirelsisomamny pbhaton cdudeid tbpe ddwenbtempdihetuber d
objective of this invention is to prevent the bl ock or itZHgﬁifting

har dwar e fObRFeEeRbLahrBgEuesy ther ARterior, aad sxteFioH *FiGh2e

t enper at ur $0, 9 P OVEt he durability of the heat-resistant
assenbl y. ﬁ%% f%f??# OEF€6?¥¢% of this invention is to make it possible to

manuf act ure t herheatdesdynst pridpdsed k insi Pt e es Publlidiatj oo 9s236208hi eve a
bl ock with great strength. The fifth objective of this inventionis to

prevent tHEMHERtLs BAFERCed |4ns Rhgress 20 pectnedn PRE BREcROLABLLAL tBbe
nmbly f ' h | f tl t | ' th
rorcar and PheCr he SR YoETa IREEE bRt SP LRXBIRAN 95, 1he

heat - r esi sHewévesseiil| yhis dewicd healt -restiistanafl bllbick Bavest sappostéad
sinmplify the_process of fiIIinf the nortar, reduce the nunmber of processes

needed to FRLALYtRE AFAL 3P esYRIGRHPELEREPY, OhtaRkE FRYWRBISTEPR F4Pfi ||
the space bt een {heedibén agsesdlKagndathendlopyl Lhod piridhor m i gkness

of nortar so as to 1 nprove the strength of the areas ere the nortar is
i ntroducedmaKesathi aLeftibalobtecsiecaretyt flasdadnalkdork (3 1o esebesi h¥enti on
has been designed so as to conprise the neans disclosed in_Clains 1 through

12 of thi s@RPpFiRat3onand the kieckdo has r arerdeneYt kP sShpp| PESL FRBR, a

heat - resi sfgptgassenbly for protecting boiler tubes is disclosed. This

heat -resi stant assenbly has a heat-resistant bl ock confornmed to the

contours of thewboth| ehet dbesgmnprépesedrfmcetbiitpePatentinpablogatibs. The

boi | er t9bf§182905Pej$LQsa§?n35L£”¥%J% in Publicatlion 9-236203, the
heat-resistant block 1is supported on the tubes solely by a
fitting which protrudes obliquely upward from the rib and is
engaged 1in an indentation in the block. This makes it
difficult to securely fasten the block to the tubes, and the
block has a tendency to become detached.

In the design proposed in Patent Publication 7-225016,
just as in that proposed in Publication 9-184602, the end of
the fitting which mounts the tubes to the connective portion
of the block 1is exposed to the combustion gases, so it
corrodes. If this corrosion 1s allowed to continue, the
block will be damaged or detached from the tubes.

With the prior art designs discussed above, for example
that of Patent Publication 9-236203, shown in Figures 20 and
21, the heat-resistant block 36 must have an obliquely
slanted indentation 37 into which arm 38 of tube 11 can
engage. If the angle of inclination of this indentation

becomes too large, it will be impossible to remove the block



fube assenbly, and the heat-resistant assenbly is placed befween the tube
assenbly and the conbustion gases to protect the tube assenbly frog?t SE 007
conbustion gases which are the products of conbustion. This heat- i gnz
assenbly is distinguished by the following. It has arns which protrude from
the surface of the ribs toward the heat2resistant bl ock and which have
catches on their ends. The bl ock has indentations into which the catches on
the arms engagehe Mol OWnLan Ba1at haehsd H8s8ibL8MPY Lot Ophd hs1bstee
assenbly by neans of the arns and indentations. In Claim2 of this

appl i cati 0¥ tisdnigead - paeisst.ant Adsoanbly iog-deur t her atitadmgbthehadl dgkt he
fact that the catches on the_arns_agcotding,to clai are forned b

bendi ng t HE® Bf (e afRELanith EPSEEBBgiPBV\dF‘HS{nhi’%I XEEYSSF?’FI%%/' t hey

are angl ehRiideald Y HYS 1 2elfidrbdPeRar! B Eb8LIRE R61ENE used,

appl i cation, e heat-resistant assenbly is further distinguished by the
fact that therebpsknceedsimg ofhd hpraduntiorl tiane apdatles @gtansi on fromthe
tube assenbly side towards the heat-resistant blLock side.,K To g nor e
specific, as diSeFRséd RIPEf arh AormeRnEaghpre agﬁyon?mér?:?%s %§ec¥?‘6n

whi ch goesmg,_tglﬂygf {6 C@%%Mﬁﬁarﬁ‘ HS%EF& BEScﬁ' PEK1MELE18RVEL 3
greater area than one nearer the tube assenbly because a projection Is
provi ded ogirédeed vl otk twttlarmespsctrtd ot atirenyttoransd phnchbigl 1ty .

i ndent ati on ishl_grovi ded on the bl ock. Wien the projection engages in this

i ndentation, t Upthermoxe o%‘il_eHrFBrt PrEtaFiﬁ"lsig_nﬁ'7f§EP°2'(?dtp _ EiS _d:lé?m 5 of
this appl 'ﬁé’éi&@ shhep e« r?ﬁbilé&giéﬁsgq@%io%,f ugh8elsplical | hgH,edgd by

the fact that projections are provided on both the upper "and | ower ends of
t he heat - mestal aamtm b3 &c lwhi@re icf fiilkedetpr bpbesi bhs asddmeaterastietafitt he

bl ock which, faces the conbustion gases; the other is on the_side which
faces the RHBES. 3twkh fheled seiid é’t§tra6QeG%$éF i EEPI Grme ﬁ% B R EE¥on on

the gas sigle of one block will face the projection on the tube side of the
next block. In Claim6 of this application, the heat-resistant assenbly is
further distindlhehesngpratherd aft thhasréh o etatedre sthen arime 38r asd ab koclor ned

by bending_the ends of_ the arms which project toward the block so that they
ate angl el®SrtTCaI NS S Ad ofl t MORSaE EESSSTRE POPLE EP SPGVFty THE

cause the plockf A 1isEANdxpAnsHBh AILr¥Ls WLl F FARBILRABLEAJAIR 48 11S

indentations. In addition, one projection is provided on the upper end of
t he bl ock amd trexrsaxie2d acilng priercamtiudevibaegastbenndthe séthfeirentiatti on

is provided on the |ower end of the block on the side facin e tubes.
Wih Che | Hhethebiali SEreReior petineh q HTtole O T EAa | Rt Tsn. ¢ he
heat - r esi s§@hdgd! Ok S art NHANlRC kicRdlay nhodt gRedaobrabt 86B€dttOnt R t UDE
assenbly by arns on its ribs which are nmade to engage in indentations in

t he heat - résrathhityl of kthe lderyt acksis ttaget afssdmbXy avi t ati onal force
exerted by the j.ght. of the block, There is no need for bolts or_puts as
were used in ¢ HELBY BRS RTICTHEH 35 BIod TR RS TRE enamermITIFEd Wit h
combust i onE @ SESs t ditihdg t 18 etuiSe NPs S P1 £d LHhOThdd Sl SSPLEM U1 0ck
corrosion. Because the arns have vertical end portions which are parallel

to the tubeds dhsroduckd catdbethasispace thetween ubbeasivembl y Wireinnglt he

wei ght of éﬁf&giéﬁédSghkh%%qhQ%%dpﬂ%i%ineééf éﬁg)%gg%eg would use a
hand tool such as a trowel to finish fi1lling the mortar to
the required thlckness according to his own intuition. With
prior art designs, then, the final thickness of the mortar
would vary with the worker. This caused the durability of
different blocks to vary, which sometimes resulted in damage

to the blocks.

Disclosure of the Invention



freely renoved or replaced even if the tube assenbly consisfing of the
tubes and their connecting ribs is |ocated at the top end where n% zpﬁﬁ;
space is left. Since there is no need for |ocking nmechani sms suchéa ezmn
nuts and bolts enployed in prior art devices , and the neans used to fasten
the blocks to the tubes allow themto b® renoved or replaced, there is no
possibility of thermal constraint between the tubes and the block . As a
result , the blogkscanviéstiefleisush abt . td heoleapetsh upLoriémer et i al
between the interior and exterior of the block will be nmuch smaller, the

t enper at urthefprherbavtkasineracdlispukesd aakb¥de bl ock wlll experience |ess

thermal stress. _Proyiding tion bot.h th r nd | ower . ends of
each bl ock segr’rqélﬁ ¥ ﬁ Pﬁ hgg@? 8?0] glérg wgpglsd ?h%’fmf%%%s %t he
combust i onggasgn %&d %ﬂi‘fcﬂ OvRE I@fe@tecrte'sfi%t%'htt h?lécb}@echhatbé agesut8eyt ubes,
has the effect of frodul arizing the bl ock, so that for exanple a single

segnent (oattathedf SQgtrimttsub)e essknbby cemmetling o tdesitgpesnked the

possi ble to repaj ons t he bl o and sinpl i fi i nt. enanc

P aci ng propRREPbHRBORLPRe Hba LRty Yichie PRENEE tof DB ONBat EPBaP e i

bl ock segnggha gaeognsgﬁgrgtgg ofréaet@éoggbé§0|ng t he conbustion gases and
the ot her on t%e si de facing t%e tubes, ensures that spaces will be

provi ded for th@hﬁaseeﬂpangbdnC¢ﬁveh@fbm@ﬂsaﬂn?qntiﬂnn%Sth@ eikmpihEYy hot
corrosive ses in th co ti as, cha cqumi in contact _wth
i ther t nelPRRREoSeoe Y MIRER 5BR: HEEREERaLT kot LSS HLHS agP=FRE A hrand

i ndent at i ogishB8sé&hBLER7 r@f hék En@PRll Gdd P14 heohe&xuff@swt PFmARSegbly is
further distinguished by the fact that a space is provided at |east between

t he end ofsegmeatnoﬁnuhehbloqheﬁraml@WYOPOIhbomI@tkthﬁntuh@ apsembly. pl aced
a fusible subst ce ich 11 e te eratur of the_ ar z 7
SEP z002 i 0 exc tﬁ@ﬁ&v%ﬁg Qﬁwgﬂiﬁﬂig %%ﬂiﬂﬁ f Fﬁgeﬂgtgk arm
which is abwaieoaﬁnitgfmcsmm@qaa?ﬁmﬂé E:%P%%Q%gad%ﬂﬁgleﬁ' 8¢ tRapRAature,
say 250 C, while the boiler is operating, the fusible substance placed in

t he space SEresaedr,coneeddd by dutdhg empesg tadgesnsiconss acémprpvesphee,

t hen, acco the e h.the arm ergoes as its tenperature
ri ses. gnngsi&gFHSOf ?RFS 3agaﬁeﬁﬁfEﬂngl?%ﬂEu?g¥ t hermal expansi on of

t he arm Thl S pre¥eRourithe JBfd1vid WR behg davaaedoRY ilshadlihdes enti al
between the rates of thermal expansion of the armand the nortar. A

sui tabl e chosgéblertomatutadture tiiw decd -reghstsat bBlock nspag press
Al t tivel th be fi I n, C 8 of th
appl | cat | ooLgthdcp Bl BE, £oHPhSTend) BEPGH BroRcetont BoreRshuves is

di scl osed. Thi sTheak1£eRisbfedt H5S gDl thiAd ndeh@dlon 28 $haptefbAtKkthe
confornmed to the contours of the boiler tubes and the surface of their

connect i ngme¥bar whiachofidlst thessnadet hetveen tbﬁsbl@eraadtDbe subenbl vy,
and the he t S ly 1s e Ss nd t he
conmbust i ong%aérgéi?oa%;r% e%? E[Bﬁe é%fggegcgsg {h? ro e%kﬁﬁalst :Eggrégg

whi ch are expduelsnofoﬂ:oabastnimarThaﬁdha:antere@bétwsmqnbba ias to

di stingui shed by the foll ow g An armwi th a catch on its end projects
fromthe siifPEe¥eofhendurapil ﬁ&r@fth%eh%%ﬁ?e§$%%%h@n%l%%ﬁemthrndentatlon
is formed in theg Bl e rib,., Al u S ve,
which is forned %Q gf%F%ggg 0 en§h?§ Fﬂgf f%¢%éﬁ5&%2@%‘§h%?“§§%%? l-'ﬁgength

i's adheredprﬁbesgheflﬂmrmreg Ittm mbBeabeats@scs Y umde bg pastessdst o the
arm by the Iockln% means. 7 SFP ?0~? 11 In Caim9 of this application,
t

t he heat - re8pdednttoasBewdt ythS’r fl’lﬁ'-‘&ré‘lesdlséiam?gm%%!!bhv t Badf aeake hat the
a1y as PReshEAT R8PS ORI GI0 Belach 102050 agadfond Tl the®
hi gh- t enpebab ok ew bt e ivta fdftine hhqannbebebﬁtreoft@r hestasoftof Apke¢ki tgemeans.
strength of the areas where the mortar is introduced.
To achleve the objectives outlined above, the present
invention has been designed so as to comprise the means

disclosed in Claims 1 through 12 of this application.



Wth the inventions disclosed in Clains 8 and 9 of this application, to
nmount the heat-resistant block to the armof the tube assenbly, a
heat-resistant sleeve is first inserted into the indentation in tlze7b$FcPcI2002
opposite the rib. The outside surface of the sleeve is coated with a

hi ght enperature adhesive, and the sleevk is attached (i.e., cemented) to
the heat-resistant bl ock. When the arm engages in the heat-resistant

sl eeve, the bl opk iGdinked t @t hentigbeappseshtyoh) the Keae-feashépant hat a
picture is hung on a wall. Wth this invention ) the heat-resistant bl ock
itsel f hasassemiter Eorkinmp tesxfliad sheblenhitubest iiss disetesgdatt aBvks to

th t onl i ndent at i i he rib, This.i tati b
formad whalea s fRsAre i sy Wk, bfatiZebtAratt Brofk et diRegl P°
die fromtie eSakdlslor AHe b4l eROsEbRsCahA tRAUSASTAEE dherwgaitre

bl ock using a press process. A heat-resistant bl ock can thus be achieved
whi ch is extnmectingtribg. bdhwudolilteri subesneddbyha piessconpeltgteia the

| ocki ng means of a heat-resistant sleeve c osed of siljcon carbide vastly
i ncr eases ?WﬁéesFFéﬁ ﬁyof ac‘Hi ﬁﬁﬁni".eaéi'ﬁ@é%‘ﬁea?g?%@?g{a b?gﬁ%eﬁls al so
conposed %%@wé@ﬂ?’crﬂé’"tdﬂé hggeﬁlbgycanéamé Yoriult tA A baeRat o ShibEEce”
silicon carbide, it 1s nmade of the sane sort of substance as the sl eeve.
The rates tiet hebanlassephily diranf tle Gbwbusthon g8sésSHRIZO/Are the

sl eeve w || %&isim'l r, and the bl ock 11 nofL_ vvarg. Thg adhesi eV\Tichis
used i s OrRFAMGSES affeFIPRE MYt h | tDGRF eERRUS HRRE e AFECPIes T n

excess of Zpor {ngeteie@SoPhESENES1 Lofhd. MOf{ Aha ¥l arthd %@fél@f‘%ﬁofﬁﬁ&@e
nane). Thus there will be no | oss of adhesion at high tenperatures. In

d ai m 10 ofromitheppirfiaste af thee riibst doivagdntheodedbrréatstanhgbhock
heat - resi stapt assenb for ofectin i lLer tubes is _disclosed. This

heat - r esi st wg’sjscghb%vﬁascg{ﬁ}éﬁfr s'?gﬁ_lirbl BERSconf orift dgﬁBC heh%f)nt ours
of the boi]ghed tPESRELANE WGP cAtRblds eanRAe! hpfis! bRgagdhe Bré! er
tubes and the ribs constitute a tube assenbly, and the heatreSistant

assenbl y isletkosth et wtdachied taber assmondd famoh tthe tobkBusssembyzsey to
protect the tube ssenblgrﬁfron%':){ue conbusti on gases which are the products
of combustTOARS \Bt ¢ Hrei AT P 1R EREPRS heat - resi st ant bl ocks on t he

tube assembly. Thi ci@Ehod i f aptani fpiea et [ r epleSt R4t 2B68THLARON the
tube assenbly is distinguished by the follow ng. Wien the nortar is

provi ded oasgembly ddsr efysdhpor tdbsicinguisire@xbar i bhesfigaice tbatt hthe ube
assenbly, the applicatjon process is djvided info,t st eps.. applyi t he
nortar to ?%ﬁcl?%ge Bss oy ?n"&naa%‘f)ﬁ‘sjr% t%ﬁe ﬁﬁj{%\r’\qt 1 engg%Q?/ Qgce t he
nortar haspde@ingPphé eshd® sHadid a@ehsPAhlicBNprotrhlie BbRakaatde t ¥PEck
assenbly, the two surfaces are cenented together through the adhesive

strengt h ofotbheatpthey.are anhgtedavertkcalile pasahigl todtheatubesi st ant

bl ock are attached {0 .each other t he rtar. In aimll of thjs
oo cat ton: | ErBST caBagR ol Be P Entk dvnltelon o whar Bhdt st thiat
i's furtheraghshbhngushat-ther B SAGIgdiitled By RALt FABS vhteth8ecp®ssar s

to be applied to the tube assenbly and the heat-resistant block are the

i ndent at i o?@CHEeReeh Hinmtdguatid It hisye gmeniter ezpansgkpn2fpomiBhe ybebe
assenbly, he, i ntations on the curved interi urface of the bl ock
f aci ng theggg?’é?f rgg < fordtde %&%%}n%ﬁ/ RS 1HEPRE R Lot 98 bl ock. wth

the inventions Thspeometel Brdadifie,lhangiddieded his apalimcat i, thie
nortar is applied uniformy to the exterior surface of the tube assenbly,
i ncl udi ng ¥PRlbepteB e RS DrEECHIPmadilchogoeshthappshciheonapelbcers i s

di vi ded i t S X | ying, nortar.to the tube assenbly,..and applying
nortar t on#lﬁee %cﬁ.gggleﬁcggg hglﬁg}(t glj'rllis h&[‘)’ﬁl iaec?ﬁeoaete%ﬁs)oasreef s‘bké%lés?g%o
experti se néar&fUtietub Hb st PRedadteSBAPEs JaEE18X¥PREeProtN@ed0bhar can

be applied to the specified thickness using a gauge such as a scraper. The
nmortar is Eppliead t oft Heheleprasseeapert ithes blogkth t Ae cobresper@bny and

tube asserbie uReChon ot §rp PR a8aceh SReoPIRRE L) SR e P TalefTEe) "can
be used asefgagies sunf agess i AnbBataenaRl, NG HPEHBbERN 1s locked to the

arm.



‘In Claim12 of this application, a fastening nmethod for fasfening a

heat -resi stant assenbly for protecting boiler _ tubes is disclosed gm
heat -resi stant assenbly has: a tube assenbly having a nunber of t ube d 2002
‘the ribs which connect the tubes; a heat-resistant block conforming to the
contour of the exterior surfaces of the tubes and ribs; interlocking

mechani sns projecting fromthe surfaces of the ribs toward the bl ock; and

i ndentations o h fage bl i iC ha, d A ¢ %Q(%

mechani sns eng;tgﬁe. € %Iﬂgn %stogi ngﬁet%}%dg%q@l nSH%sﬁéﬁ?% e %&gtt: t hat
it entail sagdembp} | ok ng fprahessedidtinasi shed r sbhy pr ehess fiactconthat t he

t hi ckness of the nortar, in which the excess nortar, which has been applied

to the ri RESHHEITHPENSTHGSL GBS PPGBesDe YPPERDIRE IPYRT 22LF ks
using the Holgy fsaclraq1 t | de; EP.2 a
second pr o@gésg{étag{ crc%\gtiro t‘ﬁfgl%%?ékﬁglgé d?# ?h%gn%ﬁogﬁ,&iiﬁn\%h%hgﬁﬁ%ﬂéelxcess
nortar, weaide tas thecblapRkl wkilchef avsen tthee combusd liondgaseski; otlse cothdre bl ock
opposite the exterior surface of the tubes, is renpved with a scraper using

the flat st§ PHhtheufideewbichniagegckhhitipesaced e e PIRCKS @F%e; and
athird pr o} § DO, 4+ J i n i h I whi ch
have been %%%g%ﬁ V&?ﬁgﬂnggpé?l ﬁhgp cioﬁiréecgll%&ar}?‘?o{ﬁ@éa§§§b(r§ggt§h?€3n&g%nt act
with the ivtedk aekliNof a@e hietie Spso fsctidon tarbetlpes seuths Ysi1id® dhathé heexort ar
causes the two surfaces to adhere to each other. Through these processes,
the tube 25@®iy and the bl ock are cemented to each other by means of
nortar. Wth t i | 0 |,SC dj | o] hi i i t he
excess nortar, i %%i%&gds gecegﬁsagg??eddébolq[(%le{%%'enztg{ei olzesgge %\ggént%ﬁ%
tubes, is dsseEmelly f 1aM Fhethervelldtimyuishddcey Whé Fauy veHascreper
whose shape confornms to the outer surface of the tube, and the excess

nortar, wWPRhRS fRefhgpprmed 3& ieamathPpuberdéngr thge endse ofhdthee
curved in I [ e [ d.w a

cor aper uoE EHE Bholdl: LAREERS! ShotkCso Bt ORISR
gui de. Notvertycd by ernesBl D rfArthe) tholes .t hehkl gekcandft featribe wesenbl Yy,
but also that on the curved inner surfaces, is rem)ved%é)f a scraper with

two concaVfHeR the iRLoGleriQ MLIRRRd Shethplr B¢ ofeBELCR} fA FINYT fCaMe
excess nord a%é {Rdey JULH &S ?n@”d fr?V‘E&dPEP&?,SS&?? ﬁfo%%&f‘ié@diéo
construct a heat-resistant asse y Tor protecting boiler tubes. Because
t he exterimprosidddcen dfhe luppeombendndf t tiee foladk i ahehsigar facinghthe

heat -resi stant bl ock are used_as guides for the scraping operation, the
mortar carCYBPYFHIAMeIRTYS L 2 SREIM AFRigction #gﬁg" 190 Athe | of

Expl anat i t ' LT &:Pd%i [ of a

heat - r esi g{%ﬂ%r aé;g%r%?;\hg%i%jfz%%g&% #ﬁ%ﬁ%}\%\ti 0 %?‘%ﬁ% used to
protect the boiWkthtthesinmenthast dibedbsbdi Lar C18ims ils thidugtt ereferred
enbodi rrentgg{ t he invinti on, which corresponds to Clains_ 1 through 6 of
this applicat§ on. 2PREIGRENPRy i s Br&rosieebeFPEhsbrRthe RILCKSesi sRBht
assenbl y 100+ QEDIGELAGDy LAS{ANEE 4 dPEaGERUSS OfndT tible DOLLME1y LBgen
per pendi cular to the axes of the tubes. Figure 2 I's a cross section taken
al ong | i neaBaB om Rigyurid sl whEichuare3malewsot brgagaf iguimdemtattfoms in
heat - r esi st.ant 'assenblg according to this_inventign, which is used to

protect the%oi IGaT YA waOSkeat tBEIPGr . FAVEnfagy | ekconthe
preferred g NV, i i o] n t i
through 6 of this apl?o icgtglggh. %f%%wwggc&&a&%?iggg S°cht ?8? ?le;?%%bondi ng

t o Fi gure Thexe gis enol ieed forobeliacbronutakas wepagukedelif-the pFigore 3.

Figure 5 shows %Pj(rfsgerred enbodi nent corresgondi ng@to Claim7_of this
appl i cati gttt Thi WY ¢ ETPEEHGRds 100t nEher oskamber obtib&en % Hhg 1ine

B-B in Fi ¥bdstion gases. Thus there is no possibility of high-
temperature corrosion.

Because the arms have vertical end portions which are

parallel to the tubes, the blocks can be fastened to the tube

assembly using the weight of the block so that they can be



‘Figure 6 is a cross section taken along line DD in Figure 5. Figure 7
illustrates the use of the invention disclosed in Caim7 of this?2 7 SEP 2002
application. It is a cross section correspondlng to Figure 5. Figure 8 is a
‘cross section taken along line E-E in Figure 7. Figure 9 shows a preferred
enbodi nent corresponding to Clains 8 amd 9 of this application. This

dr awi ng corresponds to the cross section taken along line B-Bin Figure 1.

27 SEP 2007, Ify Fiii & df I @ 1isteHeORhaR | 3ken:abongubh e bnbly i gure

9. Figure a perspectlve ng 1llustrating the use of

enbodi mentcews 1 5006 NG Hed t@baamn& ahdi® oebnhbtsiappkibatisnodagede 12
Is arear viewillustrating the nethod of bU|Id|n t he heat-resistant bl ock
which is aP’f)r’é“F%r?@éi 0D oM eEN NQ IRRED FRAGR) 1D BBt ns 10 through 12 of

this applicati Opy Er Bn?hggsnkgﬁy§§%§grgy ﬁ%ﬁg ddes @y hed of

constructi ng a ea -resl s asse I S It nvention tor

protecti ngthdientiiBe anidn bo MAS teamplested oin epribbl’ arspexavfﬂcmal | yand t tlséows
the essential aspects of renmpving the excess nortar used as an adhesive,

whi ch cor ree3Rsdised Q%éaﬁlté@e@eo‘Pl@%ﬁ k@ tdre thes; fdiliowathem. tenkear r ows
I ndi cat e t€§mg¢é§cto| onlagl? cfeg&ll ctﬂ,%g_.et o 4 hgli?a gsgibg%t}wggs tlfé éf 14 is

a view |l ooking rn the 1 oh indicated r ows I gure

Fi gure 15 stwssraipt ietwesh aodubest anar tks fehsitkg e @l aesult] theough
12 of this application. It shows the sanme view as Flgpre 13. Figure 16 is a

vi ew | ooki POFh qare be padei Bachnehirnes. bfher temperaturg ﬁ-%@#%ﬂll’siah gure
171s a pe%%?ﬁﬁéﬁvghg g%%@gin %anté*yéfﬁ%%eéft S5 60k | 1 ASh fcﬁﬁfﬂf the

met hod of rng-a h “resrs asse corresponds ainms 10

through 12sméllérs @i ltepidr@iturd o ehé8b16c1a msm ispaker, ashagtwbi ch
Il lustrates the essential aspects of the finishing work in the preferred
embodi nentbbPck helkbt espenience | esg theweal rakresant assenbly which

corresponds to §%8¢f31&8 ﬁpéfggpi&gsogntggfh tﬁe uBE%EZQR& lower ends

of each block segment, with the upper projection on the side
that faces the combustion gases and the lower projection on
the side that faces the tubes, has the effect of modularizing
the block, so that for example a single segment (or set of
segments) could be removed. This design makes it possible to
repair portions of the block and simplifies malintenance.

Placing projections on the upper and lower ends of each
heat-resistant block segment, one on the side of the block
facing the combustion gases and the other on the side facing
the tubes, ensures that spaces will be provided for thermal
expansion of the block and prevents the extremely hot
corrosive gases in the combustion gas chamber from coming in
contact with elither the tubes or the interlocklng mechanism
consisting of the arm and indentation.

In Claim 7 of this application, the heat-resistant
assembly 1is further distinguished by the fact that a space is
provided at least between the end of the arm and the
indentation of the block. In the space is placed a fusible

substance which will melt when the temperature of the arm



"17 application. Figure 19 is a cross section taken perpendicular to the
axes of the tubes which shows an exanple of the prior art. Fi guresﬁgvég a2
cross section taken perpendicular to the axes of the tubes which g 002
"second exanple of the prior art. Figure 21 is a cross section taken al ong
line A-Ain Figure 20. Preferred Enbodi®ents of The Invention In the
follow ng section a detail ed explanation of several preferred enbodi nents
of this inugidgn avidil,die v Wi th reference to the drawings. To the
extent that the dinensions, material, shape or relative position of the
structural conpuingnt $hilsi cineert frent i drﬁedthn thetal exarmpl ebhiich nbs a
specifically disclosed invention is limted onI to th | es
gi ven, whi nrfean?fne?:g?y fEaibe; e oP*FPPUE: r |cﬁ1pe%lf§1ﬁad£ 1
and 2 show it d:Ss] SN2 5PS Pl tHORANIGY dhofdtngd Ukage in a
wast e-heat boiler which i's a first preferred enbodi nent of thIS i nvention.
I n these fiufiitelss g4@bstanbte pllacedssanbihe sPaee swhll nmeditpl ehenedvf
tubes 11 and flat ribs 13 vvhiich connect adjacent tubes 11 in either a

hori zont al°TSa A& ieN Ofb §R@%%1e heat-resistant block. It covers
the entire surf@ge é’;lﬁaéé‘e LWbS, aﬁéé&ﬁhé‘d&@e!‘“tﬁé bagansaembyaticm @ases 50.
The heat-resistant block 16 is produced formng in a netal nold a

heat - r esi stramtumbdrgoes aa,udttsastenpanatmnear:tilsrﬁes whirt o thesr medxeds velty hi gh
t hermal conductivity . apd od r.e t.ance. bIo conpl et el

Shields i & GaBoMhiRE BOPPEr o Al PR by O ShG AR | LS
combusti on,4aaGsts thd moFt£P Erdd 'éQinér ahﬂnégaa%eyct&é rmféleex{&iaélrl b 13

at a given pitch along the |ongitudi nal .e., axial) direction of tubes 11
toward t hediowen eshat zatebl ofk theérmad @atpdm?imemf ntﬁegm and Hhear m 18
consi sts of I|_orzg))4ection 18b, which extends fromthe rib 13 at a right angle
wth respé‘l’ﬁ the surface of the rib, and vertical portion 18a, which is

bent at a 90 arw' Euifc Brthenpigel &9 %é@uéfbiéagubgts%@nqﬁgmw&

parallel to rib The bl ock 16 has as many indentations 17 as there are
arns 18. \Mﬂ:bemeta@asil ckl tepa i orehBa tife tdprce nedifl@rigagisl led twicth
indentation 17 using the weight of the heat-resistant block 16 and the
adhesi ve éiariéhb'th of nortar 20, the block is nounted in the same fashion

that a picture 5 RungiPngd Wel | ¢nhg C@%ﬁ?@cé@f@n' N & HELr Ired IPrH{tN 18
and the opposite indentation 17 prefera shoul d be pl aced between two

adj acent tassemiilly s§oxs ptnvt@tcéfam P ofcillas) ) etgheel dedd éhsclgsedom ks t wo

:gﬁ |O];1 H#)e Fa'%%\’%%tant Ié[ssve\l?n %la?soabﬁegxo.gxs'ciagistagtCgfbc]rc]ecérpf e? or €
to the contours of the boiler tubes and the surface of their
connecting ribs. The boiler tubes and the ribs constitute a
tube assembly, and the heat-resistant assembly is placed
between the tube assembly and the combustion gases to protect
the tube assembly from the combustion gases which are
products of combustion. Thlis heat-resistant assembly is
distinguished by the following. An arm with a catch on its
end projects from the surface of the rib toward the heat-
resistant block. An 1indentation 1s formed in the block
facing the rib. A locking means such as a sleeve, which is
formed by a press to ensure that it will have sufficient
strength, i1s adhered into the indentation. The heat-
resistant block 1s fastened to the arm by the locking

means.



"The space between the heat-resistant block 16 and the tube assenbly 12 is
filled wth nmortar 20. In the center of the inner periphery of th E'o
16a of the block which shields a given tube is a nountain-shaped ;??S Eig]rqz
21. A portion of the outer periphery of tube 11 conmes in contact with the
very top of the protrusion to assure thht tube 11 and bl ock 16 are
positioned correctly. Agap filled with nortar 20 is provided between the

ends of each twq adiagmnto bbeckenid. appils cadl onc! VERe! haacaHERIdAit he
t hermal expansi on of block 16 and thus mtigate thernmal stress. 2 7 SEP

?20~2 19 Aassssnbiant Lenefuether edisttimgndshedesbyt dilte bifacik 1that diha ded
horizontalloi/into units shie t wo. or m)retLtJ een in

| di n bes 11, As can
Fi gure 2, Jacking gt tsm ?‘re%gi Bnhpat;resis; GPie&“ibﬁFS‘n&ﬁ Sprolftiate
nunber of Juafd i 621 18RI gy hesPlifSnd&t - AbsiBeah OP AEKO! AR Gfhetach

s
bl ock 16 are projection 16¢c 'on the side which faces conbusti on gases 50,
and proj eadhmsimgd agenhe k3 de vinighh femperatwes athepiyeupphichr gjarcti on

of one bl qck nearly .nmeets the | Qwer, prqjection of the next, and the gaps on
both si deg‘:o e&?%q | Bif ‘\be[eﬂ: r?%rttg‘re Z.'ﬁ%k CAFPE 'seen in Figure 2) each unit
of the heatresigt@anttiy aekentdonenaistiogbaaifeoMB s 1§€andhd CdE ritHys t he

entire length of the block on the side which faces conbustion gases 50, and

a segnent apdflicgtilam . f deegounte theshedtyresiptanty bheckntienthe i awm 1of
Segnent s e gnd 16f are.cenmenfed, together at 164. unj t of. the

heat - r esi ;t?’ﬁt%“%eo&f‘?e W1t 8"-‘5ng8§§%‘8§ 3%9%5f2§c)%n€i{ﬁﬁ A5 THeD aced
by it. Verfiital tR8PEngén2BE162 akOVind NB18BRELpRPORI1GE | e 18€b0f afife bl oCck

and bel ow the | ower projection 16d of the next "are provided so that each
unit can batigisienl Issaf@cer enbvethe ndelpewientilsy. cvatedunvithheat -higdist ant

assenbly configured in is . way, the indentation 17 in,the blLock 16 is hung
from abovd STRAGRF 455 RAPSRLVET (3 biBEK, SRV he 16 R IBAGAPGN (1 et s
fromthe rddmelbed®n@dd fthleShaBeured1WRaAtMBLbAk . 20mhén i thd At chddyek t he
gaps. Thus this enbodi nent does not require a nut and bolt as does the

prior art laxahs desfiowesiiist@infusdeeye,sthiet bleckolssfibjedtte cthéietube

hi gh-tenperat ure corrosjon of these conppnents. To .renove a unit of
heat - r eo| ASTAMLI ok 1808, FEME,ATaTH IR BBGEr P& Gt 55 MPEYe Bkt
Mortar 20 4z yenoved and block 16 is |lifted up, releasing vertical 2 7

SAP 2002 20 projection 18a of arm 18 fromindentation 17. The block 16 can
t hen be pul | ed Wiith ithils ftheenbhbust e hgad -clesdisdantThiockvihself thase

assenbl y i,S .,cover heat - resi stant .bl qck .16 ¢ be, fastened to it using
s oun vl t S ng RRLRRRTPR OF el fE S FovBEr SR T A R R A 20 i
enbodi mentthd hg&bm, haatn®HIel tawnsndaBheAt Al pposansl rirnd egdiby a Mits and
bolt, as was true of prior art designs. Because each unit of heat-resistant

bl ock 16 ud¥lendirtifneqagckenformeedanhem e dlogk dRsPrreseedhesenkt ats ed or

di I i | i b nbl
15 ana bl GEPEBI e ppa 8868 LR Wrdd'dRY SR thE' PreBBbdSlock e serolY
di ff erent itudaiomablid td Mbruifdctiite @Hee ldntirsflaess wdidg ke mredd er .

Tenperature spi king can be avoi ded, thus reducing the thermal stress
experi enc@¥a5PSSe bl ock 16.

A heat-resistant block can thus be achieved which is
extremely strong because it 1s formed by a press.

The use in the locking means of a heat-resistant sleeve
composed of silicon carbide vastly increases the strength of
the mount.

Since the heat-resistant block is also composed of a
material in the silica famlly such as alumina, silica or
silicon carbide, it i1s made of the same sort of substance as

the sleeve. The rates of thermal expansion of the block and



*Provi ding projections on both the upper and | ower ends of each bl ock
segnent, with the upper projection 16¢c on the side that faces the SEP. 2007
conmbusti on gases and the | ower pro jection 16d on the side that fg%gs ﬁhg'
tubes, has the effect of nodul arizing the block, so that a single segnent
can be renoved. This design makes it e&d2ier to repair a portion of the

bl ock. The fact that upper and | ower pro jections 16¢c and 16d of the bl ock

16 each exhand 1 QUAL d, 41 il iehila:s COIR ey Fil b Wi 123t QRdigs, ensur es

that spaces are avalla to be used as gaps SI and Szto accomvdate the
t hermal expansiThe ofadHes ivleocithiGh | bsadikdd ords t base whosectadinssvevent
the corrosive high-tenperature gases in conbustion gas chanber_ 50 from

havi ng accHsReR$th dife ngdsaffegted at ?Q@Q?ﬁ@q%%‘g&xﬁﬁéﬁaﬂfs%?hr% 18 or

the like)._ Fi a d.pr dj | S
nvent | on ouet §F G airts) Bk pBRERRToR £LELRELRARRET SR Harkgl F,

t ube assentws 12thagean wilrIM 19b@r Ojirct | DPsér owf t . adhesbowss atecthbgtal area
of this armincreases along the axis along which it extends at a specified

pitch fronte™Re¥a¥¥®%har d heat-resistant block 16. It would al so be

acceptabl e for e S;§eqki ar. ' Q@%t uptly

at a given poi n%lpa?%%\gﬁi %‘g g%i 232% %%gﬁié%htg%%t'ovtzg}r%gfb#%ciﬂ%g eﬁ‘%lrlock 16
has an i ndegit etdsienihgapPRéat erébs bamt HEssehielyaforlfretgayengioi hes

i ndentation 17 and is held in Elace by nortar 20. As can be seen in Figure

4, the arnfuleside dddedogedon i arhedone s ahle @386MbAnRas § R¢2k: | they
; t £ . g .
heat oo Sregts fat bl BRrBthed tb thd Yonidhreir 8 bOMEE Oes

tubes 11. andAdHe Oélefade peftthafr tdwnmeariingg raibon arlee isenlexatubest hose

of the first enbodi nent shown in Figures 1 and 2. Conponents which are the
sane in bR eEh6di FERE s PR Ifad® gRvdiene28ERBPLES erdMt e tAEMEPOR S

. ¢ 15 . “hemchent:
hose 11 quraeckin® ABRUgLY fub CpRaBEl BB RN e g, S LY 12

Just as i ntlidecbmbasteohodasest tpi pirotedti thel gubes assanbl?; firam 16he
consists of a proiection 18b, which extends fromthe rib 13 at a right
angl e wi t cPBRBEEIOR o GaReSSUMPAED oRTE heth b PresucEsyePfi cEP™PRFE1OR- 184,

whi ch isl%%?tgpmﬁédugkdaé%)fgggéthRg1hgthEQEEEEEBQ blocks on the
tube assembly. This method of fastening the heat-resistant
assembly on the tube assembly 1is distinguished by the
following. When the mortar is provided onto the depressed
portions of the exterior surface of the tube assembly, the
application process is divided into two steps: applying the
mortar to the tube assembly, and applying the mortar to the
block. Once the mortar has been applied to specified
portions of the block and tube assembly, the two surfaces are
cemented together through the adhesive strength of the
mortar. In this way the tube assembly and heat-resistant
block are attached to each other by the mortar.

In Claim 11 of this application, the fastening method
for fastening a heat-resistant assembly 1is further
distinguished by the fact that the portions where the mortar
is to be applied to the tube assembly and the heat-resistant

block are the indentations between contiguous tubes on the



"18b. 17 is the indentation in heat-resistant block 16. Just as in the first
enbodi nent di scussed earlier, the arm18 is shaped so that it canzeﬂgﬁ%e &ﬂ
‘this indentation. In this enbodinent, as can be seen in Figures 5%a 1

2 ~ ~E~ ~bo2 22 the space between mainly the vertical portion 18a of arm 18
and the surface of indentation 17 in héat-resistant block 16 is filled with
a fusible substance 51. Fusi bl e substance 51 consists of a material which
will nelt tibehassembdyat and Ghet Hadsnpatdonsacnestis W@ ved efrtebligr

rubber tape can be used s at. 250 C,_or the .surface of arm 18 can
be coated $W¥ d%#rﬁeh rleﬁ’p‘n@FF ng;the, SXLERI T EIIEFU{:B SABFEEPPS i s

i nt roduced, LENLESSabi sk e not filled by the fusible substance
51. Inthist 3&%ngoﬁ§nentaﬁb the tenperature of arm 18 of tube assenbly

12 rises to 250wfxmumhagimpemaubnm dﬂssﬂmsﬂdtinw@htimedlbyamdnnlsoﬂll
cause the fusible substance 51 to nelt, as is shown in and 8.

£
This will thESt eppldgatden. be’i%e’ﬂ°¥ﬁ%rséﬁf ARPLEed, Wigggﬂgjyt e stRface of
|ndentat|qu@%rig§ C8BrBRceePsi Nehbe Qﬁ@@nng§seﬁgi§{gagnéi@dfﬁéengﬁearound

the contour of arm 18. The gap 5la provides a space to acconmodate the
t her mal expepsessedfpoheldmat ed aaddiliont, absoabplﬂbetdohfpreqesalishermm
expansion of the_arm 18 and bl ock 16, anpd it rev

nt ge to
caused by @%Y%d%ﬁifjf%?%rﬁ‘f"al“@?ﬁans?% YH QM ey ¢ °d3§‘16g eA‘T‘?S%'P{ﬁi;

aspects ofgtge Jify ﬁ?%b?@aﬁr%d dendi ¢alocdka these Lf EH@ fdr¥farempedi ment
shown in Figures™  an | denti cal conmponents have been given the sane

ref erence appkiefisto exposed spaces, no expertise is required. Also,
because the spaces are exposed, the mortar can be applied to
the specified thickness using a gauge such as a scraper.

The mortar is applied to the depressed portions of both
the tube assembly and the block. The protruding portions
(the opposed straight 1line along the tube assembly and
straight flat portion of the block facing the ribs) can be
used as gulde surfaces in the scraping operation.

In Claim 12 of this application, a fastening method for
fastening a heat-reslstant assembly for protecting boiler
tubes 1is disclosed. This heat-resistant assembly has: a
tube assembly having a number of tubes and the ribs which
connect the tubes; a heat-resistant block conforming to the
contour of the exterior surfaces of the tubes and ribs;
interlocking mechanisms projecting from the surfaces of the
ribs toward the block; and indentations on the surface of the
block into which the interlocking mechanisms engage. This
fastening method is distinguished by the fact that it entails
the following processes.

It has a first process to control the thickness of the
mortar, in which the excess mortar, which has been applied to
the ribs connecting the contiguous tubes, is removed with a

scraper using the exterior surface of the tubes as a guide;



Figures 9 through 11 show a fourth preferred enbodi ment of this invention.
In these figures, 13 is the rib of tube assenbly 12, and 18 is trrl&qgrgé%
which projects fromthe rib 13. It consists of perpendicul ar seg 2002
and upwar d- poi nti ng segnent 18a, which results when the end of the armis
bent 90 upward. 2 7 SEP 2002 23 The éénfiguration of the rib 13 and arm
18 are identical to that of the first enbodi nent shown in Figures 1 and 2.

52 is the hepcdifdigtetds$! €8 VGon FSES X HITIGREW S Bfe andeBdr | efh St ant
materi al such as silicon carbide which is identical to the material of the

heat - r esi sttainth biroe kexdde s Asnatioamn, iwhiclyhas eemrapphidd betwedr thei de of

the sleeve 52, on.its lower side, that i.g, the side ,that arm 18 and rib 13
are on, tIfEed INAANGRELANE szb.'l&'ﬁ‘ui ?Slr‘?& OR/PBPéa'tﬁastﬁﬁo SHEFTIREs, 52¢

and 52a. AL 19e1 khs ieibashol Ouaiad2p he Beskresiaban Bock 16

has an indentation 54 on the side which faces tube asserbly 12
heat - r esi sl sstrmeMghtSsurfiscd nifo thiel dliookewhathofiabds The oiberasuaf ace
of the sleeve 52 is coated with hightenperature adhesi ve, 53,

whi ch
mai nt ai ns %Jrﬁﬂee' a@RSsi ¥e TG gPRO BsHi ez eﬁﬁ@?ﬁ?ﬁ?@sz jdhdwg&ﬁbrce’bh? nt o
i ndent at | %&é‘nf%%x% korl Gnel A RANGRIKE HaGH Béﬁﬁhﬁm&ﬁ'%fmexﬁé‘ft'éf

adhesi ve 53 shou be one whose adhesive strength is not affected at
t enper at uries ispeedddesd oflo2a80iGnssuate abrpoghphoin ¢ cogitthaior wathorthe
Al l onceramic. In the. enbodj ment described i nredi at el %labove, whi ch is

pi ctured iHPESIRTEIRT sRACHANLABS OPe SR JHIPS)| BERCHBLY s SGurthdf t BReube
nbl 2 d\S-f t ' Indent at th
assenbly Mofis Obnilies YREVEwD2 ks | €0 R Id I85! A ofnop, the

side of bloc i ch faces omthat side. |Its outer ace i s
coat ed w tThivugh ti8mems ginveesadrsithe Tabandssembiyadhdr thetbloble anef ace

of indentation 54 in block 16. Next, as can_ be seen in Figure 11, the

upwar d- poi FRTERESDr 9 ofraB L e T by P3RS ¢ di T nt 0 aperture 52¢ on the

bottom of sleewgs 2, i Chnlen?IWnl | ¥8dci9sbh 0k, 1& 1k dRESi ¥ Sgns Bl ock
16 and sl eeve 52 are |owered onto the 2 | SEP 2002 24 arm and portion

18a engagespplicabhder BRhextcesisemortd?, Brihck IEHedeensappddedntapthe ur e
>2a on the oIS ffoR9 bePuadn BhE' 13p82" TB93LRVEY Hoh 'the "&IReLa >2P:
inner surfaces with a curved scraper whose shape conforms to
the outer surface of the tube, and the excess mortar, which
has been applied between the outside of the tube and the
curved inner surface of the block opposite the tube, is
removed with a scraper using the flat straight surface of the
block opposite the rib as a guide. Not only the excess
mortar on both the block and the tube assembly, but also that
on the curved inner surfaces, 1s removed by a scraper with
two concavities in i1its working edge. The operation of
scraping off the excess mortar 1s made much easier, and fewer
processes are required to construct a heat-resistant assembly
for protecting boiler tubes.
Because the exterior surface of the tube and the flat
straight part of the heat-resistant block are used as guides
for the scraping operation, the mortar can be finished to a

precise thickness.



After the arm engages in the sleeve, as can be seen in Figures 9 and 10,
projection 52d on the inner side of the sleeve prevents portion 18a of arm
18 fromnoving toward rib 13. Arm 18 and sl eeve 52 are interlocked To§ER H80?
securely with no possibility the armw ||l be displaced or dislodged. As has
been di scussed above, once arm 18 engaé@s in heat-resistant sleeve 52,
nortar is introduced into the spaces around block 16. Wth this enbodi nent,
then, no lpEgikF Explataiidorofarthel ®dawingsred i n i ndentati on 54 of

heat -resi stant bl ock 16. Rather, the indentation is sinply a snpoth-sided

openi ng whi ch ffB¥e b shovwg dhe 19erEBowRatign pefr ndirdt Tt P ol d
wh it , I | 14k st t = gol di ng.
Next ¢ he SSHEIRATE; AbRLEAsRG HE ihisd BEVERENOAT, InBlelY A PRBSHDI0 1y

for protegrotadwitdtey Botlase Wibedelrexlvagtad-hdd th belflesrencertiis Aguaes 12
through 18. (1) First, to attach heat-resistant block 16 to tube assenbly
12, whi ch fi¥rgtudeprefpessed] (hodimante 10f, tihe | ohBYENEIRROf

ts,
165, 15 Ao Tk SR i T AT re fios ar e

reached. (arawiry ey ac¥eb¥stdésthion JOuheNhbBheckes@BtaXRAASEOADYAULST i S
nmounted al ong the path traversed by the heat in tubes 11. These gauges are

i nst al | ed preteafing il tekpantn ohheasopbuséesnedddihed bqidens efebe seen

in Figures , rtar, 20 js intrqdu gnto the tops of ribs 13
bet ween t%eliﬁ’e%@.ii#eag%f -iau?E ~s~fr225t%?reoh%}reszo, as wlll be expl ai ned
shortly, is fimsdeseto tige SpeEdés edetioknasken 41appr 0xhanpelsy 4 M)

usi ng scraper 55. The scraper 55 , as can be seen in Figures 13 and 14 ,
has curved¥mine dns 55a on its edge which correspond to the contours of the

tubes 11. Bet n the cguryed pqrtions is . a fl ortion 55 ich

all ows nortar 5 e fF}g‘f’%’ﬁegﬂ}e@ ?%%Pgi%%ﬁlf%% ?%I (%kn%ésagptﬁse%ﬁ%.
After nortadsedbiins abeoradinlgr ogsicathidt antyBaLtIpAGeSwREsNEaQR t UBBgassenDl y
|2 and bl ock 16 as descri bed above, the rounded portions 55a of scraper 55

are brouglTItRY- cdrr 116X Hubrs sin faceast-hepfePalilensi ihihebe 2
surfaces aagohi dgeoSEEARET ShnchuKed ULnorbe Leoaniigh (UG dd. ac

i ndi cat ed rows 1 n Fi gure hi sTacton causes the fl portion

55b of scromeredponds restEaiy Exaessudnre aof Xhiso dppliddweiomws t arhe€an be
finished to the proper thickness tl. (4) Next, as can be seen in Figures 15
and 16, notEaing is.a HRREYUSRLIHMN rARRRRRPARHME &0 FHwre the

h i 6 2 i I i
fini shod Lo a SHARTY of A CRrGEaet 2 PEERP B FRRE yFhok Thaeng Sordber 56

The scrape&idifxe Vi ch can be seen in Figures 15 and 16, has two convex
surfaces 56b, which are of the sane dianeter as the surface of the tubes

11. The two cofAHURRrT RRAVSEh RESE RAE ARPEHYNenY | IRTRIFRRILIH L0 The
ebstive TER RS Bk it Basiid 2l UG MR- ULLRGE SO0RCE
with flat ctodfsacedfionftdiackaldng thimemBtmriFimingedan convex surfaces
56b and concave surfaces 16n of block 16 wlll be scraped to the
Figure 6 is a cross section taken along line D-D i1n
Figure 5.
Figure 7 illustrates the use of the inventilon disclosed
in Claim 7 of this application. It is a cross section
corresponding to Figure 5.
Figure 8 is a cross section taken along line E-E in
Figure 7.
Figure 9 shows a preferred embodiment corresponding to
Claims 8 and 9 of this application. This drawing corresponds

to the cross section taken along line B-B 1n Figure 1.



2 7 SEP 2072 26 specified thickness tZ ( 5 nm) . Wen nortar 20 has been

di sposed on concave surface 16n of heat-resistant block 16, flat surface
.56a of scraper 56 is brought into contact with flat surface 16m o7 Bl Sk 2007
16. Using the surface 16m as a gui de, §¢r aper 56 is noved along the length
of tubes 11 as indicated by the arrows™'n Figure 16. This action causes the
convex surface 56b of scraper 56 to renpbve any excess nortar 20 so that the
nortar can be fRihgwhedlooishe oy sdédctkomstakeén @ipnfedtinead -dFanibe seen
in Figure 17, the heatresistant block 16 to which nortar 20 has been

appl i ed Hf%ﬁﬂﬁﬁxptomard rib 13 and at the sane tinme pulled downward al ong

the | ongi tudi n%g@@ of i‘é“&ef%%?%)@t%g&zdEQgQBQeiliﬁs{‘f‘QgiﬁBetl@é0&§e0” arm

18, which protru romrib can be Seen In Figure 18, the back
surface ofobl bh& zMmbbdimenhdedrweisponiding cdhaiEeimb88 ahds dcanfSetshide
bl ock 16 to be securely attached to tube assenbly 12 by nortar 20. The
poundi ng oAPBIHEEtH®Pwi th the hammer 58 shoul d begin in the center of the

bl ock and procepg% Pel t ndeohat ngs { heo-d ethead tHdit oF1 des.
As has been descrlbed ggodgf %ngg I§@Eh€6 +s atté%ﬁg% toetu e asseo ly 12)
t he thi ckriessl@fngorittey BReatsresistiand bylgekigevibieh o iser af yptddérrédi s t he

specified thickness t3. Effects of the Invention As di scussed above, the
presentirﬁ@?ﬁ¢%WP%EhP@F€§SPHBdF89I&HrﬁF%ﬁW%c@Q.tﬂﬁ??@%tl?eﬁﬁnﬁﬁésblock

S interlq&ﬁ&ﬁiégEi$ﬁ{tube assenbly by being hung, picture-fashion, from
above, taking advantage of the weight of the block. To hang 2 7 sEP zoo2
Figure 13 shows the essentlal aspects of the method of

constructing a heat-resistant assembly according to this
invention for protecting the tubes in a waste-heat boiler.
More specifically, it shows the essential aspects of removing
the excess mortar used as an adhesive, which corresponds to
the process of Claim 9 of this application. The arrows
indicate the direction perpendicular to the axes of the
tubes.

Figure 14 is a view looking in the direction indicated
by arrows G-G in Figure 13.

Figure 15 shows a preferred embodiment corresponding to
Claims 11 through 12 of thils application. It shows the same
view as Figure 13.

Figure 16 is a view looking in the direction indicated
by arrows H-H in Figure 15.

Figure 17 is a perspective drawing which illustrates the
essential aspects of the method of bulilding a heat-resistant
assembly which corresponds to Claims 10 through 12 of this
application.

Figure 18 is a perspective drawing which illustrates the
essential aspects of the finishing work in the preferred
embodiment of the method of bullding a heat-resistant
assembly which corresponds to Claims 10 through 12 of this



27 the block, the indentation in its surface is placed over the armon the
rib of the tube assenbly. Thus) even if the tube assenbly is covere t he
heat -resi stant bl ock can be fastened to it easily and securely iné&s (ﬁERﬁﬂMZ
way that it can be renoved and reinstal|l ed. Segnents of the bl ock can be
securely attached anywhere on the tubes’in such a way that they are
renovabl e. Since each segnent of the block can be installed or renoved

i ndependenapyliaayiportion of the block can easily be repaired, with the
result that the_block is easier to maintain. The block i s renova

bl
attached to t heFi@BE®al3chbldy HRPHS SEGtdom s akem Bﬁrpﬁédtiﬁb}éa&EQn%T’? into
t he i ndent NokN e 0 SIS u uch as
nuts and bo %Q #hﬁégt gFggrgﬂ%%ﬁt%%?ﬁgl @o§§§$%?§t8%etmegﬂfgﬁg tube
assenbly and t hpiglieek20 Teseeradayse séidtfiene takans pedpepdicnlaenper thar e and
thermal stress attributable to variation in the_thickness of the block are
m ti gat ed. a%8Shaf beentupesu¥bigh shove:a SpCERAceXpEBLEnPRgtRAr BRAPE is
needed, so ere are no conponents which protrude into the chanber where
they will Be éxposed to hightenperature conbustion gases. This prevents the
bl ock from experigaeen@ihiigh-d espesat seetconr eaken. allonyg detvigrraAl ans a
heat -resi stant assembly with superior durability to be achieved. In
particul arF1ghra £Be invention disclosed in aim7 of this application, if
a high tenperature is attained during operation, the fusible substance
i nterposed between the armand the indentation in the block will nelt to
create a grpeferpedoEmbodimehbe obernal Isveavsonn of the arm This prevents
the nortar from bei ng damaged by the armand the nortar having different

rates of ther maEnexiihsEfonlowipgs %EgiiNULZBQBd%V@h1@¢maqxﬂkﬁﬂﬁ dPEcl osed
I n Cla'"E égvggégqgﬁ?%§%§gd s AR Eogyﬁghfh&§ﬁ¥f§ﬁ;ﬁﬂ%l uLgQUthg the

nort ar Vi eps ap& e nor assenbl y,

and appl ylwgthhe:emrxtarcd oté henel Qlkkaw:ﬁlgnﬁe t M NPKé aexitendppthay thean
exposed space, the process does not require any particular skill, and the
mortar candbBenpFAPBRed Nat i@ lpr eSBAPBePE hreladdyeusPasibigau@s stibh as a

Scraper. b?ﬁﬁc%ﬂ? i‘rééﬁgbgef?t@ﬁf%ﬁﬂ %%EhngE.rL eﬁniHOtﬂeLQe{z 1§§39”b'y

and the bl ock are epres e ey can scrape usi ng € pro ~ng
surfaces (lLsenpttbpepefipaklal dssclaseqd, othéhmnvaE$onnﬂsthetfLam1sadface

of the block_opposite the rib) as a guide. The excess nortar applied
between t h8PE¥bé CaddentSA RIS St 19 M50 c RIS AR LTt TRTHLH SeFapBP whose

wor ki ng edgg Sel using the surfaces of the tubes and the
flat portig rg ?héebF 2ﬁ§¥££tfgﬂfde This makes it easy to renove the

excess nortar aRdgnedeces ahé rMunbRowofa aRsatbrgspstanssaesgealiy eforThe
nortar is finished to the proper thickness, which prevents any variation in

its strengPROLEChiPs égetH%i%FFeEFEeFhé§eamHBFHehﬁ?étoh°¥ﬁ§rSEF$FEe Fife of
the block. s £2rétSERef8P2e8 AMEOWERerEESE StR1€% nvention.

In these figures, 12 1is the tube assembly, comprising
multiple rows of tubes 11 and flat ribs 13, which connect
adjacent tubes 11 in either a horizontal or a vertical
array.

16 1s the heat-resistant block. It covers the entire
surface of the tube assembly 12 which faces combustion gases
50. The heat-resistant block 16 is produced by forming in a
metal mold a heat-resistant material such as silicon carbide,
which has relatively high thermal conductivity and good heat
resistance. This block completely shields the side of the
boiler tubes 11 and flat ribs 13 which faces combustion gases



CLAIMS 1. A heat-resistant assenbly for protecting a boiler tube assenbly
formed with boiler tubes and a connecting flat rib from conbustio ﬁgp,nmz
having a heat-resistant block conforned to the contours of said bo

tubes and the surface of said connecting flat rib which is placed between
sai d tube assenbly and sai d conbustionl§ases, conprising: an arm which
protrudes fromthe surface of said connecting flat rib toward said heat

resi stant Bpock, which has a catch on the end, and an indentation on said
heat -resi stant bl ock into which said catch on said arminterlockingly
engages to attadhmod8r predeetsaifdomedher ddiadt aritb bldokt om ghvenbpiteh

tubes. wherein s at c sai.d nlis f or med i ng the end sai d
arm whi ch ﬁiBPgugbg ﬁ g u &P&lbl g0 zﬁ%%%ﬁﬁﬁ %gaﬁ%?%ﬁ 3§
Vert'Ca||Yt8@5§h|€hetHeﬁ@LQeQthéﬁttHP8ék216A heat -resi stant assenbly for
protecting a boiler tube assenbly formed with boiler tubes and a connecting

flat rib from cAsbustn ope gasen, imavFigure h@at -thesi armntl 8bl earks kg oofied to
the contours of said boiler tubes and the surface of said connectlngaflat

ri b which PEORPSLEaPpdBReeal exbRRAZ sERBMY B gléomfud i BhIBhses
P oy Janglle AN rSRoBCY! il The IAiBL MF 1806 Pin>2AaCoRRELERDO T Al

rib toward s heat resistant bl ock has a catch on the end
i ndent at i opoobieni tisacawhiasiis hentbhbck 907t (nndileclfm d¢theaprchjeatiand arm

e ook 0gk Y BTRRES L0 SheaSD, Shubh o BErERh AL ER' sBShEL oY O ook on
to have gr@gkeb18%RaN% YAs as many indentations 17 as there are arms
18.

When the vertical portion 18a of the arm 18 engages in
the indentation 17 using the welght of the heat-resistant
block 16 and the adhesive strength of mortar 20, the block is
mounted in the same fashion that a picture is hung on a
wall.

As can be seen in Figure 1, the arm 18 and the opposite
indentation 17 preferably should be placed between two
adjacent tubes 11 so as to create a single shielded entity
from each two rows of tubes. However, it would also be
possible to combine three or more rows in this fashion.

The space between the heat-resistant block 16 and the
tube assembly 12 1s filled with mortar 20. In the center of
the inner periphery of the portion 16a of the block which
shields a given tube 1ls a mountain-shaped protrusion 21. A
portion of the outer periphery of tube 11 comes in contact
with the very top of the protrusion to assure that tube 11
and block 16 are positioned correctly.

A gap filled with mortar 20 is provided between the ends
of each two adjacent blocks 16. This gap serves to
accommodate the thermal expansion of block 16 and thus

mitigate thermal stress.



fromthe tube assenbly side towards the heat-resistant block side. 3 A

heat -resi stant assenbly according to claim?2, wherein said cross sgq iSEP 2007
sthrough said catch on said armnearer said heat-resistant block has a
greater area than a cross section nearer said tube assenbly, and said

i ndentation is provided on said block 28 interl ockingly engage with said
catch in order to attach said heat-resistant block to said boiler tubes. 4

A heat -resi st ani s 355¢ It ffofe P LAFEE LNt Re M d terrddihar A5 DIk flgr 8d Wi th
boil er tubes and a connecting flat rib from conbustion gases, having a

heat - r esi sdantdéd chrtpofitabky toté hentbst shiisldingatwo bor| were ubebesand t he

surface of_said connecting flat rib which is placed aﬁéﬁﬁen 5 I d tgbe
assenbly ahl: s?¥ RIRREAET J&sEL9UTEnpri EAgPSEReR PEh %F‘%’PF 88s from
t he surfacggo i 6H%¥ﬁ? - ' r \ a haf & ock,
whi ch has gsc%%%ﬁ(g% t he EHH?Qéﬁh%bp%b?r%%%%zggﬁgggagfiﬁg%ﬁ?i?}oﬁﬁ%ﬁgsaid

heat - r esi sbrnthé|wdckstlis whiddchthei tiopaamd ottt dfaeach bileckotki agey

t t h I id t - i stant Dbl ock id boi
oS whaPEPAeCRi o nLp PRCERE ohiae YRR ERT%: BRROUP PRoR BRPFSOP-

proj ecti Onénagggep_ec&&snuaw cﬁ’f‘dtﬂé’v‘@idéngﬁicﬁ”?g%tess dhubedy O £Ct 1 OR8

facing the co stion gases, the other facing said tube assenbly, which
over|l ap wi thpéhe projections afi rmighibdoioky heatrlyesmeedst bheck3ow8rA

heat -resi stant assenbly according tqQ claim4, wherein id catc aid
armis forﬁﬁajﬁﬁt%%ﬂa?%gﬂ}%é’% G‘P%SEPB IR It &?tﬁ} 5]3(%?& aFngiLgE?ai d

bl ock so agiin R6rfngl 6. vertically parallel to said tube assenbly, and the
force of gravity causes said block to descend so that said vertical catch
can interl ocki nsy camgdge seesaiith | Fidpunteat Ron easid wmbt obfsailke phefteti ons,

o ch over L2, MR SRS Br S Pelals of e Ieholiber o Usalor sabstane
entlire length of the block on the side which faces combustion
gases 50, and a segment 16f, which faces tube assembly 12
- below the indentation 17. Segments 1l6e and 16f are cemented
together at 16g.

No unit of the heat-resistant blocks 16 will be affected
by an adjacent unit or displaced by it. Vertical gaps S, and
S, above the upper projection 16c of one block and below the
lower projection 164 of the next are provided so that each
unlt can be installed or removed independently.

To mount a heat-resistant assembly configured in this
way, the indentation 17 in the block 16 is hung from above,
using the weight of the block, on the arm 18 which projects
from the rib 13, and 1t 1is secured when mortar 20 is
introduced into the gaps. Thus this embodiment does not
require a nut and bolt as does the prior art example shown 1in
Figure 19, so it 1s not subject to the high-temperature
corrosion of these components.

To remove a unit of heat-resistant block 16, the
operations described above are reversed. Mortar 20 1is

removed and block 16 is 1lifted up, releasing vertical



6. A heat-resistant assenbly for protecting a boiler tube asSsenbly forned

wi th boiler tubes and a connecting flat rib from conbustion gases,épgvéﬁ? a
‘heat -resi stant bl ock confornmed to the contours of said boiler tube n rad0?
surface of said connecting flat rib which is placed between said tube
assenbly and sai d conbustion gases, com®¥ising: an armwhich protrudes from
the surface of said connecting flat rib toward said heat resistant bl ock,

whi ch has t dqr-anN4 g2 +HRd | i d t kSt ant
bl ock intogﬁ%?%%Qég?dlggtgﬁ gﬁﬁngdEgPﬂl?EPE?F%E%?%g?? engggegi?E a?tach or

rel ease sacednhealenr e phadedbbatkinbosahd bombestichegaswhbambara space i s
provi ded at | east between the end of said armand said i ndentation of said

bl ock in which ZPRgsPEER kbt agspEbAYoL? detl SRTERIF drePRE taREA1ERENT
tenperatur g 8i>3sqcahMhex¢8gd8ndadi el abifa 1 66N BN (B2LALATL aaRfmDl Y

for protecting a boi ube assenbly conpris ol l er Tubes an
connect i ngaf waly thatf iemcannbesiremovedsand pathsyadlbdat -resi stant bl ock
confornmed to the contours of said boiler tubes and the surface of_said

connecting fl at This \@mRAdimens .actebet DR8N NQRPTEHSD Sy AR yWhhY ©&i d
conbusti on rd.Si 0g.,.an | ch prot e 0 f of
sai d conneg%i%g}ﬁcgtgqfi%?t%vﬁrug séglfd(;r] %%’?' r%gi s‘{%t ﬁﬁ{'l%ck@fta;tgr%%% gggat ch
on the enddeszigheeve Beaanse ewrch pndtsofhhehthaesistinti blibckt 16ngskes and

an indentation provided on sajid heat-resi stant block at the side of said
connect i ng &P ARLEFEOCKLBSPCRARAST Which ATLows Kk &P By ARsIanded STagent |

and said cendved $AEdpahAkntly, there is no thermal constraint between
tube assembly 12 and block 16. The block can be made
thinner, so the temperature differential between its interior
and exterior surfaces Qill be smaller. Temperature spiking
can be avoided, thus reducing the thermal stress experienced
by the block 16. -

Providing projections on both the upper and lower ends
of each block segment, with the upper projection 16c on the
side that faces the combustion gases and the lower projection
16d on the side that faces the tubes, has the effect of
modularizing the block, so that a single segment can be
removed. Thils design makes it easler to repalr a portion of
the block.

The fact that upper and lower projections 16c and 16d of
the block 16 each extend toward the adjacent segment
overlapping each other ensures that spaces are avallable to
be used as gaps S, and S, to accommodate the thermal expansion
of the block 16. 1In addition, these projections prevent the
corrosive high-temperature gases in combustion gas chamber 50
from having access to tube assembly 12 or its interlocking
mechanism (arm 18 or the like).

Figures 3 and 4 show a second preferred embodiment of

this invention.



2 1 SEP 202 31 interlockingly engaging said sleeve to attach or rel ease
said heat-resistant block to said boiler tubes. 8. A heat-resistan p
~assenbly according to claimwherein said sleeve is made of a heat- eLisaEt 3907
substance of the sane silica famly as said heat-resistant bl ock, and said
adhesive agent is a high-tenperature redistant adhesive. 9. An assenbly

nmet hod for assenbling a heat-resistant assenbly for protecting a boiler

t ube assenbly forneg i th iler tu and .a nnect i f rib

conbusti on gaseg{1 héa{'\’/%“/!}lég gg%ggt%-sr’es%%%ntr}qtﬂ ogé c%ﬁnf oﬂr}graedlb?f’)ufa e %%ﬁ?ours
of said bohksembupedzands he stk ace progjetdisgnEee Ag .f| athe i brvbsch is
pl aced between said tube assenbly and sald conmbusti on gases, and

i nterl ocki agtyiengdgedeni af sthib barmeincupasassadong Bped*xks  a&ehdri si ng
the steps of: applying sa d rtar i a Ly a i

heat - r esi s‘f’é?ifgbﬁ'ézcke éﬁt?gtdrsat‘-‘re}ioy%l %%%&aggee&mi)?gghsal %g:?u)ﬁéa arkgj’stzﬁ% yaﬁﬁd sai d
heat - r esi shaat-bbegkthagebeck afg er 13awéull@rdBso s deeeptapile €drt he
specified portions of said tube assenbly and said bl ock. 10. An assenbly
met hod f or caesenBertjonahearea «af sthears d&nthoy 1acreagengbrypElLyi atoa

wher ei n sai rtar, i.s applied in p [ t [ p t ubes
and said cggxggt ipr?d'nftl aatalo:}\go :g#’ s%{(ggt ggelb%??g?r%‘li&% \éﬁoﬁlﬁétﬁ%&%p?éési ons
in the curygd bmbeki 06 Balsfaeesndshat tbihaat lppodidy thleoeknf agi.ngTRaI d
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control 1 ng the,tbi gkness, of DL taF o M G535, oLt 3ol ey a3 been
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this invention.
In these figures, 18 is an arm which projects from rib
13 on tube assembly 12. Just as in the first embodiment
pictured in Figures 1 and 2, arm 18 consists of a projection
18b, which extends from the rib 13 at a right angle with
respect to the surface of the rib, and a vertical portion
18a, which is bent upward at a 90° angle from the projection
18b.
17 1s the indentation in heat-resistant block 16. Just
as 1n the first embodiment discussed earlier, the arm 18 is

shaped so that it can engage in this indentation.

In this embodiment, as can be seen in Figures 5 and 6,
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indentation 17. As can be seen in the drawings, this gap 5la
extends around the contour of arm 18.
The gap 5la provides a space to accommodate the thermal
expansion of the heated arm 18. It absorbs the differential
thermal expansion of the arm 18 and block 16, and it prevents
damage to mortar 20 caused by this differential expansion in
prior art designs.
All other aspects of the configuration are identical to
those of the first embodiment shown in Figures 1 and 2.
Identical components have been given the same reference
numerals.
Figures 9 through 11 show a fourth preferred embodiment
of this invention.
In these figureé, 13 is the rib of tube assembly 12, and
18 is the arm which projects from the rib 13. It consists of
perpendicular segment 18b and upward-pointing segment 18a,

which results when the end of the arm is bent 90° upward.
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The configuration of the rib 13 and arm 18 are identical to
that of the first embodiment shown in Figures 1 and 2.

52 is the heat-resistant sleeve. Sleeve 52 is composed
of a heat-resistant material such as silicon carbide which is
identical to the material of the heat-resistant block 16. As
shown in Figures 9 through 11, on the inside of the sleeve
52, on its lower side, that 1s, the side that arm 18 and rib
13 are on, there is a hollow area 52b. This hollow area has
two apertures, 52c and 52a. The arm 18 fits into hollow area
52b.

The heat-resistant block 16 has an indentation 54 on the
side which faces tube assembly 12. The heat-resistant sleeve
52 fits into this indentation 54.

The outer surface of the sleeve 52 1is coated with high-
temperature adhesive 53, which malntains ample adhesive
strength at high temperatures, and adhered into indentation
54 in block 16.

The adhesive used as the high-temperature adhesive 53
should be one whose adhesive strength 1ls not affected at
temperatures in excess of 250° C, such as phosphoric acid
mortar or Allonceramic.

In the embodiment described immediately above, which is
pictured in Figures 9 and 10, heat-resistant block 16 1is
mounted to tube assembly 12 as follows. Sleeve 52 1is
inserted into indentation 54 on the side of block 16 which
faces rib 13 from that side. Its outer surface is coated
with high-temperature adhesive 53 and it is adhered to the
surface of indentation 54 in block 16.

Next, as can be seen in Figure 11, the upward-pointing
portion 18a of arm 18 is inserted into aperture 52c on the
bottom of sleeve 52, which is now fixed to block 16 by

adhesive 53. Block 16 and sleeve 52 are lowered onto the
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arm, and portion 18a engages in chamber 52b of sleeve 52.

Since sleeve 52 has an aperture 52a on the side facing
rib 13, arm 18 can engage smoothly in chamber 52b.

After the arm engages in the sleeve, as can be seen in
Figures 9 and 10, projection 52d on the inner side of the
sleeve prevents portion 18a of arm 18 from moving toward rib
13. Arm 18 and sleeve 52 are interlocked together securely
with no possibility the arm will be displaced or dislodged.

As has been discussed above, once arm 18 engages in
heat-resistant sleeve 52, mortar is introduced into the
spaces around block 16.

With this_embodiment, then, no locking mechanism for arm
18 is formed in indentation 54 of heat-resistant block 16.
Rather, the indentation 1s simply a smooth-sided opening
which faces rib 13. Block 16 can easily be removed from the
mold when it is pressed, which allows it to be manufactured
by press-molding.

Next, the construction process used to assemble the
heat-resistant assembly for protecting boiler tubes will be
explained with reference to Figures 12 through 18.

(1) First, to attach heat-resistant block 16 to tube
assembly 12, which includes tubes 11 (See Figure 12), the
lowest row of segments, l6a, 1s fixed to tube assembly 12.
Next, the second row from the bottom, 1l6b, 1is attached.
Subsequent rows are added until the tops of the tubes are
reached.

(2) After every third or fourth block, an expansion
gauge is mounted along the path traversed by the heat in
tubes 11. These gauges are Iinstalled so that thermal
expansion can be accommodated.

(3) As can be seen in Figures 13 and 14, mortar 20 is

introduced onto the tops of ribs 13 between tubes 11. The
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mortar 20, as will be explained shortly, 1s finished to the
specified thickness t, (approximately 10 mm) using scraper
55.

The scraper 55, as can be seen in Figures 13 and 14, has
curved portlons 55a on its edge which correspond to the
contours of the tubes 11. Between the curved portions 55a 1s
a flat portion 55b, which allows mortar 20 to be finished to
the specified thickness t, (10 mm).

After mortar 20 has been introduced into the spaces
between tube assembly 12 and block 16 as described above, the
rounded portions 55a of scraper 55 are brought into contact
with the surfaces of tubes 11. Using these surfaces as a
guide, séraper 55 1s moved along the length of tubes 11 as
indicated by the arrows in Figure 14.

This actlon causes the flat portion 55b of scraper 55 to
remove any excess mortar 20 so that the mortar can be
finished to the proper thickness t,.

(4) Next, as can be seen in Flgures 15 and 16, mortar
20 1s° provided onto rounded surfaces 16n of the heat-
resistant block 16.

The mortar 20, as will be explained shortly, is finished
to a specified thickness t, (approximately 5 mm) using
scraper 56.

The scraper 56, which can be seen in Figures 15 and 16,
has two convex surfaces 56b, which are of the same diameter
as the surface of the tubes 11. The two convex surfaces 56b
are connected by a flat surface 56a.

The relative dimensions of the flat surface 56a and
convex surface 56b are chosen so that when flat surface 56a
of the scraper 56 comes in contact with flat surface 16m of
block 16, the mortar 20 between convex surfaces 56b and

concave surfaces 16n of block 16 will be scraped to the
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10 10 of heat-resistant block 16, flat surface 56a of scraper 56 is
brought into contact with flat surface 16m of block 16.
Using the surface 1l6m as a guide, scraper 56 is moved along
the length of tubes 11 as indicated by the arrows in Figure
16.

This actlon causes the convex surface 56b of scraper 56
to remove any excess mortar 20 so that the mortar can be
finished to the proper thickness t,.

(5) Next, as can be seen in Figure 17, the heat-
resistant block 16 to which mortar 20 has been applied is
pushed toward rib 13 and at the same time pulled downward
along the longitudinal axis of tube assembly 12 in order to
hang the block on arm 18, which protrudes from rib 13.

(6) As can be seen 1n Figure 18, the back surface of
block 16 is pounded with plastic hammer 58. This causes the
block 16 to be securely attached to tube assembly 12 by
mortar 20.

The pounding of block 16 with the hammer 58 should begin
in the center of the block and proceed to the top and bottom
and then the left and right sides.

As has been described above, once block 16 1s attached
to tube assembly 12, the thickness of mortar 20 is measured
by gauge 57 to verify that it is the specified thickness
t;.

Effects of the Invention

As discussed above, the present invention achieves the
following effects. The heat-resistant block is interlocked
to the tube assembly by being hung, picture-fashion, from
above, taking advantage of the weight of the block. To hang
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removed and reinstalled. Segments of the block can be
securely attached anywhere on the tubes in such a way that
they are removable.

Since each segment of the block can be installed or
removed independently, any portion of the block can easily be
repaired, with the result that the block 1is easier to
maintain.

The block 1s removably attached to the tube assembly by
fitting the arm on the tube assembly into the indentation in
the block without the use of mounting hardware such as nuts
and bolts. Thus there is no thermal constraint between the
tube assembly and the block. Temperature differentials,
drops in temperature and thermal stress attributable to
variation in the thickness of the block are mitigated.

As has been discussed, no nuts or other fastening
hardware is needed, so there are no components which protrude
into the chamber where they will be exposed to high-
temperature combustion gases. This prevents the block from
experiencing high-temperature corrosion.

This design allows a heat-resistant assembly with
superior durability to be achieved.

In particular, with the inventlion disclosed in Clalm 7
of this application, if a high temperature is attained during
operation, the fusible substance Ilnterposed between the arm
and the indentation in the block will melt to create a gap to
accommodate the thermal expansion of the arm. This prevents
the mortar from being damaged by the arm and the mortar

having different rates of thermal expansion.
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10 10!3\!10%&f(%1tﬁRPHQQBRﬂ;§&E§h?%ﬁsclosed in Claims 10 through 12 of
this application, the process of introducing the mortar is
divided into two steps: applying the mortar to the tube
assembly, and applylng the mortar to the block. Since the
mortar 1ls applied to an exposed space, the process does not
require any particular skill, and the mortar can be finished
to the prescribed thickness using a gauge such as a
scraper.

Since the areas to be filled with mortar on both the
tube assembly and the block are depressed, they can be
scraped using the protruding surfaces (i.e., the peripheral
surfaces of the tubes and the flat surface of the block
opposite the rib) as a gulde.

The excess mortar applied between the tube assembly and
the block is scraped off with a scraper whose working edge
has two concavities, using the surfaces of the tubes and the
flat portion of the block as a guide. This makes it easy to
remove the excess mortar and reduces the number of assembly
processes requlired. The mortar is finished to the proper
thickness, which prevents any variation in its strength as
well as the effects these would have on the service life of

the block.
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1. A heat-resistant assembly for protecting a boiler tube assembly formed with boiler

tubes and a connecting flat rib from combustion gases, having a heat-resistant block
conformed to the contours of said boiler tubes and the surface of said connecting flat rib
which is placed between said tube assembly and said combustion gases, comprising:

an arm which protrudes from the surface of said connecting flat rib toward said heat-
resistant block, which has a catch on the end, and

an indentation on said heat-resistant block into which said catch on said arm
interlockingly engages to attach or release said heat-resistant block on said boiler tubes.

wherein said catch on said arm is formed by bending the end of said arm which
protrudes toward said block so that said catch is angled vertically parallel to said boiler
tubes

2. A heat-resistant assembly for protecting a boiler tube assembly formed with boiler
tubes and a connecting flat rib from combustion gases, having a heat-resistant block
conformed to the contours of said boiler tubes and the surface of said connecting flat rib
which is placed between said tube assembly and said combustion gases, comprising;

an arm which protrudes from the surface of said connecting flat rib toward said heat-
resistant block, which has a catch on the end, and

an indentation on said heat-resistant block into which said catch on said arm
interlockingly engages to attach or release said heat-resistant block on said boiler tubes.

wherein the cross section of said arm being configured to have greater expansion
from the tube assembly side towards the heat-resistant block side.

3 A heat-resistant assembly according to claim 2, wherein said cross section through
said catch on said arm nearer said heat-resistant block has a greater area than a cross section
nearer said tube assembly, and said indentation is provided on said block to interlockingly
engage with said catch in order to attach said heat-resistant block to said boiler tubes.

4 A heat-resistant assembly for protecting a boiler tube assembly formed with boiler
tubes and a connecting flat rib from combustion gases, having a heat-resistant block
conformed to the contours of said boiler tubes and the surface of said connecting flat rib
which is placed between said tube assembly and said combustion gases, comprising:

an arm which protrudes from the surface of said connecting flat rib toward said heat-

resistant block, which has a catch on the end; and
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5 A heat-resistant assembly according to claim 4, wherein said catch on said arm is
formed by bending the end of said arm which projects toward said block so as to be angled
vertically parallel to said tube assembly, and the force of gravity causes said block to
descend so that said vertical catch can interlockingly engage in said indentation, and one of
said projections, which overlap with said projections of the neighboring heat-resistant
blocks, faces the combustion gases, and the other faces said tube assembly.

6. A heat-resistant assembly for protecting a boiler tube assembly formed with boiler
tubes and a connecting flat rib from combustion gases, having a heat-resistant block
conformed to the contours of said boiler tubes and the surface of said connecting flat rib
which is placed between said tube assembly and said combustion gases, comprising:

an arm which protrudes from the surface of said connecting flat rib toward said heat-
resistant block, which has a catch on the end, and

an indentation on said heat-resistant block into which said catch on said arm
interlockingly engages to attach or release said heat-resistant block on said boiler tubes.

wherein a space is provided at least between the end of said arm and said indentation
of said block in which a fusible substance is provided which melts when the temperature of
said arm exceeds a given value

7 A heat-resistant assembly for protecting a boiler tube assembly comprised of
boiler tubes and a connecting flat rib from combustion gases, having a heat-resistant block
conformed to the contours of said boiler tubes and the surface of said connecting flat rib
which is placed between said tube assembly and said combustion gases, comprising;

an arm which protrudes from the surface of said connecting flat rib toward said heat-
resistant block and has a catch on the end,

a sleeve formed by a press which has sufficient strength; and

an indentation provided on said heat-resistant block at the side of said connecting

flat rib into which said sleeve is adhered by an adhesive agent, and said catch on said arm
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heat-resistant block to said boiller tubes.

8. A heat-resistant assembly according to claim 7,
wherein said sleeve is made of a heat-resistant substance of
the same silica family as sald heat-resistant block, and said
adhesive agent 1s a high-temperature resistant adhesive.

9. An assembly method for assembling a heat-resistant
assembly for protecting a boililer tube assembly formed with
boller tubes and a connecting flat rib from combustion gases,
having a heat-resistant block conformed to the contours of
salid boller tubes and the surface of salid connecting flat ribdb
which 1s placed between said tube assembly and said
combustion gases, and interlockingly engaged with said boiler
tube assembly by mortar, comprising the steps of:

applying said mortar to said tube assembly and said
heat-resist;nt block separately; and

assembling sald tube assembly and said heat-resistant
block together after said mortar has been applied to
specified portions of sald tube assembly and said block.

10. An assembly method for assembling a heat-resistant
assembly according to claim 9, wherein sald mortar 1is

; applied in the depression between said boiler tubes and said
connecting flat rib on sald tube assembly, and in the
depressions in the curved 1nterior surfaces on sald heat-
resistant block facing said tube assembly.

11. An assembly method for assembling a heat-resistant
assembly having a boiler tube assembly formed with boiler
tubes and a connecting flat rib, a heat-resistant block
conformed to the contours of sald boiler tubes and the
surface of said connecting flat rib, a catch on an arm which
protrudes from the surface of sald connecting flat rib toward

said heat-resistant block, and an indentation on said heat-



10011109 ()-@H | 1109 ()- @ | ! 109 () - @=@3VaBoP10L10mL0%& () -! 3f Mb10%&
"()-"1209%& ()-,10%& ()-L10%& ()-10%& ()-(v dEoP10L10"10%& ()-gl0%& ()|

1098 ()-109%&' ()-F 109&' ()-10%&' ()--0cdEoP10L10 7 SEP 200
% 109%&' ()-y#10%&' ()-!mO0%& ()- @ " 109%& (%-"10%&' ()-10%& ()-c¢

AVAEOP10L10. " 109%&' () - 9- 10%& () - +s10%&' (3% ) 10%&' () - Y(

109%&' () - &10%&' () - VacdEoP10L108mL0%& () - 6" 10%& () - S5" 10%& () - 310%&' () - 210%&'
()-s0"10%rerigkheBl 18150% 0& o 109R 0k () sy £d 0%ca&ch) - onl0 sidO; arm

“109%&' () -F: 10%&' () - LkaBbCOL10" 10% 0&' ()-10% o0& ()-!"10% o' o& g) -2"10% o0& ()

- f10% o0& {pterdorkinglyk il 109 20R6R (9T # Ibedge ) saidiohsak-() -y

10% o0& () - plQ% & () 5. "10% 0& (),-

Ki ool 1BEPTboRE) ijégf %sf?éd( POATET RS e TURTF VL (FADoE EFPF) - &10%
'0& ()-!s3¢E:/ 10'0

10’ oz(a)s! 13% 0& ()-3710% 0& ()-510% 0& ()-310% 0& ()-S210% o0& ()-0m0% o0& () -

ABgr P. / | 9394092 (§133 REIREHEE £pr3cortgoding -the Iuodpess. SEIDORERY - & 10%&

“()- 10 i 11939 0Y&'

6 $93wa000/¢%9(lm)‘g’¥”9@3(9}%é%52 3‘1‘%?5%3&0‘%% - 3P§30RB5R: ARRHEEY 05804 §A1E

1 1109%65& (tohNectiR§bB&at) ri¥ cohd¥eting) thed B (Jued % femst8b& () -
Normal " "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 5B81&h 'BHexeNaRLHIRELINgHERG RETker "senlang 83]) ealdichdihgrol] c" A

"Default P a 0 o 5h<B"l hP| WN'] dH Vpvv}+- _ @h9Kbox
A#>'*-‘128&&%&%K§#}5C§£§$§hc$a LBSty|]>&FcV%LkK!gGTines New

RomanAri al Couri ar sNeyéria Reglocalsr YP6rdosht®siiing the thickness of
| " #$9UR' () *+,-./0123456789: ;
<=>? @\BCDERSHF 3R MNOPORSTUSHREEZE\ Fortapciieihiljaa kesporBPLiadybetyeen

the curved indentations on sald heat-resistant block facing
said boller tubes is removed with a scréper using the flat
straight surface of said block as a guide; and

a third process for cementing, in which said
indentations on sald block which have been filled with mortar
in specified locations are brought in contact with said catch
on said tube assembly so that the mortar causes the two
surfaces to adhere to each other and said tube assembly and

the block are cemented to each other by the mortar.



