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In connection with furnace water walls there
is 8 demand for tubes which are provided with
metallic blocks on the side facing the furnace.

The object of these blocks is to protect the tubes

against the intense heat on the iurnace side.
In order that the blocks themselves may be pro-
tected against becoming overheated, there must

be good heat transfer between them and the’

tubes so that heat ahbsorbed by the blocks can
be transmitted to the tubes and carried off by
the water circulating through them. No doubt
the best means for assuring good heat transier
between the blocks and the tubes is to make the
two integral with each other as disclosed in
United States Patent 1,732,514 granted on Oc-
tober 22, 1929, to A. T. Hunter,

The present invention has for its object the
provision of such blocks secured to the tubes
by means which assure substantially as good
heat transfer as in the patented formi referred
to, suich means employed by the present inven-

tion however being less expensive than those em-

ploved by the patentee. |

‘The inventicn will be described in connection
with the accompanying drawing in which Fig. 1
shows a portion of a tube with blocks secured
to it in accordance with my invention; Fig. 2
ie a section on line 2—2 of Fig. 1; Figs. 3 and 4
are views corresponding to Figs. 1 and 2 illus-
trating a variation; Figs. b and 6 are views like-
wise corresponding respectively to Figs. 1 and 2
and showing a further variation, and ¥igs. 7 and
8 are two similar views showing another varia-
tion.

Referring first to the form of Figs. 1 and 2,
the tube to which the blocks are secured ap-

pears at |, two blocks being shown ot 3—2 In |

Fig. 1. It will be understood that as many
of these blocks are put on each pipe &s are re-
quired. The blocks are shaped similar t0 those

used in prior instances, resembling quite closely
those of the patent referred to above. Their |

figt side B will face the furnace in the completed

. installation and the blocks are of such size re-
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lated to the spacing of the pipes that a substan-
tially continuous surface is formed. Adjacernt
blocks 3—3 on any given pipe are either in con-
tact or substantially sc. The blocks are formed
with 8 curved surface 7T corresponding to the
curvature of the tube to which they are to be
secured. 'This surface is either cast directly
to the required form or machined to such form.

In accordance with the present invention these
blocks are brazed on the, tubes, the material
used being ordinary spelter or spelter of such

composition and melting point as seems indi-
cated in any given case for the service to which
the tubes are intended. It has been found that
the heat transfer from the block to the tube
is entirely satisfactory with blocks brazed on as
stated. There is, however, the difficulty that the

brazing “material does not furnish sufficient

strength to keep the block and tube from sep-
arating when stresses occur due to unequal
heating, or from other causes, such as warping.

To furnish the additional strength the invention

provides for welding the- block to the tube at
certain points and over certain areas. In the
form shown in Figs. 1 and 2 there are provided
two plug welds 9—38 for each block and two longi-
tudinal welds {1—1i along the lsteral edges of
the block. |
In practice the blocks are first welded to the
tube at 9—8 and {{—1{!, the brazing material
is then placed intoc the openings 13—13 Pro-
vided for this purpose, and the assembled tube

and blocks are then placed in g [urnace where

they are kept at the proper temperature and
for the required time to effect brazing. Capil-
lary attraction will cause the melted nrazing ma-
terial to flow into and fill even the smallest
crevices and cavities between the fube and the
block. It may be desirable in some Instances
to use a filux and in some instoences it may fur-
ther be desirable to treat the surfaces of the
tube and the block in one way or ancther be-
fore the brazing operation. For exambple, it
has beenn found beneficial to oxidize the sur-
face of the block, if the block is meade of cast
iron.

. YWhile the tempersiure at which the prazing
material melts is far below the meliing point
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of the steel, this melting temperaturc of the

brazing material is not reached in service be-
cause the water fowing through the itube kKeeps
the temperature at a2 point only clightly above
the temperature of the water ivself.

In the form shown in Figs. 1 and 2 there are
indicated two openings §—8 and six openings
i9—-{3. 'This of course is illustrative crly. In
some cases it may be sufficient te have & smaller
number of such plug welds and openings 13—
sand in some cases more mway be required, Like-
wise, the particular length of the block in the
direction of the tube axis may obviously be
varied from that shown. |

instead of having circular piug welds 9—S8
as in Figs. 1 and 2, an elongated weld 3, as
shown in Figs. 3 and 4, will be found preferable
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‘in many cases. This is easler to weld than the
circular plugs of PFigs. 1 and 2.

It will be understood that the primary object
of the plug welds 9—89 and the line welds { {1 {
Is to furnish strength and to prevent the tube
from separating from the plug. In some types of

surface it will prove sufficient to use only the line
welds I{—{1. Such a case is illustrated in Figs.

o and 6. In that case the openings §3'—{3’
for the introduction of the brazing material are

preferably placed centrally as illustrated in these

figures.

In Figs. 7 and 8 there is shown & variation in
which the line welds along the sides are omitted,
only the plugs §—@ being used. In this case the
brazing material is placed either on the tube or
along the edges of the blocks, and no feed holes
i3 are used. The tube is placed into the furnace
in a position with the blocks below and the tube
above. This is to prevent the brazing fuid from
running out. ' |

From the standpoint of avoiding rapid oxida-
tion of the block, cast iron is a desirable material
to use for the blocks. The openings for the
introduction of the brazing material and for the
welding in of the plugs can in that case be either
cored out or machined out. From the stand-
point of ease of welding the blocks to the tubes
steel is a preferable material for the blocks. If
made of steel, the blocks can also be cast or they
can be drop forged or machined out of g larger
piece. Heat resistant steels may be used if de-
sired. In case ordinary carbon steel is used, it
will be found necessary in most cases to coat the
blocks, particularly the éxposed surface 5§, with
some oxidation resisting material.
applied by calorizing, spraying, dipping, electric

plating, or other preferred means.

What we claim is:

1. In or for the wall or lining of & furnace,
a tube, and & metallic block having a surface
curved complementarily to g portion of the tube
surface, the complementary surfaces being united
by brazing to provide good heat conductivity
from the block to the tube, the block being se-
cured to the tube further by welding to furnish
strength to prevent separation from warping or
differential expansion.

4. Apparatus in accordance with claim 1, the
welding comprising a plug weld extending
through the body of the block.

3. Apparatus in accordance with claim 1, the

curved surface of the block terminating in two

This can be
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edges extending lengthwise of the tube, said two
edges being welded to the tube.

4. Apparatus in accordance with claim 1, the
curved surface of the block terminating in two
edges extending lengthwise of the tube, said block
being welded to the tube along said two edges and
also by means of a plug weld extending through
the body of the block. |

9. Apparatus in accordance with claim 1, the
curved surface of the block terminating in two
edges extending lengthwise of the tube, said
block being welded to the tube along said two
edges and also by means of a plug weld which
extends through the block at its thinnest point
and which is longer in a direction parallel to the
length of the tube than in a direction at right
angles thereto. ”

6. In or for the wall or ljning of a furnace,
a tube, a plurality of metallic blocks esch having
8 surface curved complementarily to & portion
of the tube surface, the complementary surfaces
belng united by brazing to provide good heat con-
ductivity from the blocks to the tube, the blocks
being arranged end to end along the tube and
being further secured to the tube by welding to
furnish strength to prevent. separation from
warping or differential expansion.

7. The process of uniting to a tube a block
of the kind described comprising the steps of
shaping one surface of the block to fit the surface
of the tube, brazing said surface to the tube to
provide for ready heat transmission from the
block to the tube, and welding the block to the
tube over sufficient area to provide strength to
resist any tendency for the two to separate aris-
Ing from the operating conditions to which the
structure is subjected. |

8. The process in accordance with.claim 7 and
further comprising providing a plurality of pas-
sages from said shaped surface of the block to the

‘opposite surface, the brazing material being in-

troduced into said passages.

9. The process in accordance with claim 7 and
further comprising providing a plurality of pas-
sages from said shaped surface of the block to the
opposite surface, the brazing material being in-
troduced into said passages, and the brazing be-
ing done by placing the assembly of tube and
block into & furnace and keeping it for the Ie-
quired length of time at the required tempers-
ture, |
BEDWARD C. CHAPMAN.
JOHN P, RANDALIL,
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