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I 
Thisinvention relatestosteam generating con 

tinulous tubulair Water Walls and Similar 11em 
bers presenting a Continulous Water Cooled Surface 
for the protectioia of adjaCent parts aid pairticti 
larly SuChas ha We IrelatiWely thin Wailed ClOSely 
Spaced tubes, and to a, 11ethod of Iaaking such 
a, Wal. -- .… 

In Imainy inStallations in Which steail is gein 
erated, either as the ditect objective of as a1 
incident to sone othe operation, it has been 
CuStomary to proWide tubulair Water Walls Of Simi 
|lair parts IpreSeinting a COiltinUIOtiS Suilria Ce aild de 
Sigiaed to COOl and Iprotect adja Cent pattS iOili 
Corrosive gases aind the like. "Whele the titioeS 
are relatively lage in diameter With Irelatively 
thick Walls, or Where the tubes aire lielativelly 
Widely Spaced frorm One ainother, Illo diictility i8 
enCouintered in Imaking the Wall preseint a, Cot? 
tillous SurfaCe through the Ulse Of fillSaild/0 
Welding aind in obitaining U111det WititerS’ appitroWal 2 
thereOf. 

In the Case of Irelatively thin Walied closelly 
spaced tubes and alSo in the Case of relatively 
Sinal dialimetered thirl Walled tUIbes, it has heire 
tofore been impossible, to the best of Irily ikinowl 
edge, to prowide a, Wal through the use of Weld 
ing Which Ianeets, 1rectiteriaents, and the primaity 
Object of the present inVention is to prOVide a, Wal 
IpreSenting a, COIntimillOUS SUIrface Which Will imeet 
the Irequireinents. 
How the foregoing is realized is illustrated ill 

the a CCOImpainying diraWilagS, Wherei 
Fig. 1 is a, Ipartial Wertical Section thirough an 

i1Stallation ha Wing a, Circulair Wall erimbodying Imy 
inWention; 

IEig. 2 is a, CIOSS SectiOta through Fig. 1. 
FigS. 3 and 3M are enlarged Sections of tWo 

adjacent tubes illustrating details of the inWeim… 
tio1 aild the Imailliner of Welding, aild . · 

Fig8.4 and 40, are Wiews similar to FigS. 3 ant 
30, but illustrating a, 1modification of the in 
Weintio1. 

Referring inow to Fig. 1, the efetenCe CharaCiter 
A indicates a, Casing or Other paitt of ain installa 
tion in Which steam is gelletated, arld B ildiCateS 
the protecting Water Wal therefor. This Wall i8 
composed of Irelatively Closely Spaced Stealial gell 
erating or other high pressure heat trainsfer tubes 
T, the tubes in this instance haWiing al Outside 
diameter of Substantially 1/4" to 1%’’ BInd a 
Wall thickness of Say %"?. The tubes Imay be 
composed of custionary tube steel and, forillus 
trative purposes, the Wal is ShoWin as Circulair. 

Referring inow particulairly t0 Fig. 3, it Will be 
seera that iTal Colastructing the Wal I atrainge tile 
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ttlbe in Close Side-by-Side Irelation, sp3Cing ad 
jacent tubes by 11eams of a longitudinally eX 
terlding SpaCing Strip O1’, StripS 3. Tinis SpaCing 
Stitip is of a, thickineSS Suich that the Iroot) 9 of the 
Welding Opening or Space 0 is Suificientily Wide 
as to perinit Of the laying of a, Seal Weld O: bead 
in the Space I? Which Will Inot Citack. Ill this 
i1Saince the thickileSS Of the Stitip 8 is SubStain 
tially %’, giving a, %" Spacing betWeen tubeS, 
With the innet edge of the Strip eXtending deSir 
ably Slighttly beloW a, 11edian Iplaine, i, e., a plaile 
Clitting the Ceintet's Of the adja Celint tUlbeS. It Will 
be obSerVed that the 10Cation of the ininet edge 
ImakeS fol a, Substaintially deep Welding opering. 
AlSO it Will be 10ted that the Operning is SulibStain 
tialiy U-Shaped as OppiOSed to V-Shaped as Would 
be the Case Where the tubes Were placed togethel 
WitillOut the SpaCing Strip. IBy IreaSoin of the toot 
thus proWided, it is pOSSible to have the aTC 1reach 
ttle bottoria of the Weld operning aind also to 1ay 
a, Illice UIniforria Weld bead Without flSing througl 
the tulbe Walls, Which is particularly tlseful Where 
light of thin Walled titibes aire employed, In Fig. 
3l the Weld bead I I has been formed. 
AS thus fa deSCribed, the artaingeiment iSoine 

in Which access for Welding is only had on oine 
Side. In FigS. 4 Bind 4(Il al artaingement is ShoWin 
Which is Stitable for CaSes Where both Sides of the 
Water Wal are aCCeSSible for Welding, and it i8 
deSirable to Weld on both Sides. In this C3Se, 
the Spacing strip 80i is of Imartow Width So as thot 
to exteind Wery mulch beyond either side of the 
Imedialia plaine of the tubes. 

It Will be UInderStood of Colise that the diraein 
SiOIns of the Strip Imay Wary, depending t00m the 
diameter of the particulartubesemployed, ?ow 
eWer, I haWe found that With Smal tilbes of the 
geineral Order heireinbefore 11entioned, B, Imini 
11UIn thickiness of %"’gives the imost Satisfactory 
IreSultS. The thickiness of the Strip may be in 
Creased thereab0"We, Say t0 as Irinuch as a, %’’ or a, 
half inch, depending eithe Upoin the Size of the 
particulartubes employed or the inumber of tubes, 
or the Inulamber and therefore the spacing of the 
tubes employed, or both, 
With S11ail tubes it is impossible to have the 

tUlbes abut and 1ay a, Weld which Will not crack 
because of the sharp Vas the arc will not pene 
ttate to the bottorm of the V. "The root opening 
of a radius at the root Inust be provided in order 
for the arc to penetrate to the bottom of the 
groove. - 

I Claim: -. 

1? In a furnace, a water wal having its inmer 
suria Ce eXposed for heat transfer and compris 
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ing: a, plurality of 1relatively thin-Walled tubes 
aiTainged il SpaCed pairallel Telation in the plane 
Of Said Wal and each haVing portions eXposed to 
foII:1 pait of Said inner Wal Surface; spacing 
StripS exteinded between and parailel to adjacent 
tbes and each having edge portions respectively 
diSposed both ihwairdily and ouitwardly of the 
Imedialia plaine Containing the centital axes of the 
Ipai Of tubes lying a each Side of the spacing 
strip, the inne edge of each strip lying close to 
Said Illedian plane and the strip havig a, ini 
Imillia thickness of approximately % of an incia, 
Said IOCation of the iminet edge and said thickailess 
of the strip cooperating to provide a stibstantially 
U-Shaped Operning for the laying of a, weldi Hileadi; 
aind Welding beads in the welding openings unit 
ing adjacent tubes, tube-to-tube, each such bead 
OVellying the innei edge of the Spacing strip be 
tWeen a, Ipair of adjacent tubes and having ts 
iner Suirface lying betWeen Said median plane 
and the plaine Containing the innermost surfaces 
Of the tulbeS tio Coopetate With the exposed pot 
tionS of the tubes in completing the inner sur 
fa Ce of the Water Wall. 

2. Hil a, fulthace, a, Water Wal having its ininer 
SUITiface eXposed forheattransfeir and Comprising: 
a, pllitality of 1telatively thin-walled tubes ar 
1ainged in Spaced pairalel Irelation in the plane 
Of Said Wal arld each havirig portions exposed to 
for1 part of Said inner Wall Surface; spacing 
strips extended betweeri and parallel to adijacent 
tubes and each having edge portions respectively 
disposed both inwardily and outwardly of the 
11edian plaine Containg the Central axes of the 
pait Of tubes lying at each Side of the spacing 
Strip, the ininer edge of each strip iying close to 
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Said inedian plane to Iminimize the space between 
each ininer Side of the Strip and the Suriface of 
the 1teSpectiVely adjaCent tube Wheteby to prowide 
a deep Welding operning and the Strip being of 
Width Suificient to prowide a, 1telatively Wide 1toot 

. for Said Welding opening; and welding beadis in 

10 

I 

20 

30 

35 

the welding opeinings initing adjacent tubes, 
tulbe-to-tube, each Sulch bead overlying the inner 
edge of the spacing strip between a pair of adja 
Cent tubes and haWing its ininer Surface lying be 
tweeri Said inedian plane and the plane contain 
ing the ininernost Surfaces of the tubes to co 
Operate.With the eXposed portions of the tubes 
in Completing the innersurface of the Water wal. 
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