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stub of it can beremoved and replaced by a new 
whole one, restoring the pin to its original length. 
The extent of the end piece I6 should be suffi 
cient to permit the necessary manipulation, but 

5 no greater. It may be fastened to the end of 
the pin by welding or in any other way. 
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speed with which it generates'steam. , 
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.practically the entire width of the spaces between 

, adjacent tubes. This may be ‘done by squaring 
off the ends of the pins and welding previously 
shaped pieces thereon similar to the caps of Fig. 
5, for example, or identical in diameter with the 
original pin, or by, depositing and building-up 
metal by means or known, types of electric arc 
welding machines. ‘ Such an operation is easily 
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performed. “ It is'not essential to. maintain the’ 
50 extent or shape 01' the originalj'cro’ss-section. In 

fact the ends may be enlarged ‘and may even be 
united to the ends of the adiacent pins on the 
same tube or on, the next tube in this repair 
operation without substantial objection. _ - 

55 In replacing the' burned away portions ot the 
projections they will generally be restored to sub 
stantially their original extent.v The restored‘ 
projections, however, may have a greater or less 
extent than the original and may offer" an in; 
creased or reduced area of exposure to the fire. 4‘ 

Various ‘other modi?cationsv in detail may be 
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made by those skilled in the art without depart- . 
ing from the’ invention as de?ned in the following 
claims. ’ , ' _‘ » 

What I claim is: 65 . > 

1.v The method of operating a‘ boiler or. the like 

2,098,686 
having a wall comprising tubes spaced apart with 
projections ‘extending into spaces between them 
and exposed to high temperatures, which method 
comprises adding metal to the outer end portions 
of said projections from time to time as they 
are burned oi! so as to maintain them of a deter 
mined . extent. 

2. The method of operating a boiler or the like 
having a wall comprising tubes spaced apart with 
projections extending into the spaces between 
them and exposed to high temperatures, which 
method comprises adding preformed metal ex 
tensions to the outer end portions from time to 

1' time of said projections as they are burned off so 
as to maintain them of a. determined extent. 

3. The method of operating a boiler or the like 
having a wall comprising tubes spaced apart 
with projections extending into ‘spaces between 
.them and exposed to high temperatures, which 
method comprises extending said projections 
from time to time as they burn off so as to main 
tain them of an extent to substantially cover the 
width of: the space between the tubes and to 
provide an approximately continuous metal wall 
between the ?re and the outer portion of the 
structure. ' ' " ., i 

v 4. A unit of the character described compris 
ing a. tube for circulating a ?uid and projections 
extending outward from said tube adapted to be 
exposed to high temperatures and to conduct 
heat to the tube and the ?uid therein, said pro 
jections having outer end portions which are 
replaceable when burned oiT. - 

, 5. A unit-for use in boiler furnace walls com 
prising a tube having along diametrically oppo 
site lines a series of small closely spaced projec 
tions extending outward therefrom, said pro 
jections having end pieces ,which are separate 
from the bodiesof the projections and are re 
placeable when burned oif. ' 

6. The unit of claim 4, said outer end portions 
beingof material more resistant to oxidation at 
high temperatures than the body portion 0! the 
projections. 

7. The unit or claim 4, the body portion and 
the end portion of the projections ?tting one 
within the other. > 

8. The unit 01' claim 4, the body portion and 
the end portion of the projections being welded 
together. . . v 

‘9. A unit of the characterv described‘ compris 
ing a tube for circulating a ?uid‘ andprojections 
extending outward from the tube adapted to' be 
exposed to high temperatures and to conduct heat 
to the tube and the ?uid therein, said projections 
being hollow and having separate outer end por 
tions ?tting within the hollow space in the pro 
jections. . . I 1 

10.‘ A unit oi’ the character described compris 
ing a tube for circulating a ?uid and 'a series of 
small closely' spaced projections extending out 
ward from the tube along diametrically ‘opposite 
lines adapted to be exposed to high temperatures 
and to conduct ‘heat to the'tube and the ?uid 
therein, said projections being hollow. 
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