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17 Claims.

In a Murray Patent No, 2,029,437 granted Feb-
ruary 4, 1936, there is described a wall for boilers
or heaters and a tubular unit adapted to be used
therein; similar walls and tubular units therefor

5 being described also in other patents of Murray,
and others. ]

The present invention is directed to certain im-
provements in such boiler walls and similar heat
exchangers and in tubular units therefor.

10  The accompanying drawings illustrate embodi-
ments of the invention.

Figs. 1 and 2 are respectively a horizontal sec-
tion (on the line i—1{ of Fig. 2), and an elevation
of the lower end of a portion of a water wall; Fig,

15 3 is.a longitudinal transverse section of such g
well; Fig, 4 is a cross-section of one of the tifou-
lar units on the line 4—4§ of Pig. 2; Figs. 5,6 and 7
are respectively a rear face elevation of one of
the projection pieces, a section on the line §—6§

20 of Fig. 4, and a section on the line 7—7 of Fig. 5;
Figs. 8 and 9 are cross-sections of an alternative
scheme after and before welding respectively, and
Fig. 10 a perspective view of one of the projection
pieces; Figs. 11 and 12 are respectively a hori-
zontal section on the line {i—f{1, Fig, 12, and g
front elevation of part of an alternative arrange-
ment; Figs. 13, 14 and 15 refer to another alter-
native; Fig. 13 being a section after production,
Fig. 14 a section of one of the cast blocks and Fig.
15 a front elevation of part of a completed unit;
Figs. 16 and 17 are respectively a horizontal sec-
tion and a front elevation of part of another unit
embodying the invention; Fig. 18 is a cross-sec-
tion after welding and Fig. 19 a cross-section
before welding, illustrating still another type; Fig.
18a is a modification of Fig. 18; Fig. 20 is a cross-
section illustrating still another type.

Referring first to Figs. 1 to 7, the boiler wall
is made with an inner lining or screen comprising
40 tubes | with projection-pieces 2 on their front
faces; that is, the faces exposed to the fire, These
projection-pieces increase the effective thickhess
of the tubes on the front or fire side. Preferably
the tubes are spaced apart and the projection-
pieces 2 extend laterally over the whole or a great
portion of the width of the spaces between the
tubes; thus protecting the outer portion of the
wall from the heat of the fire and also providing
an increased projected area (compared with the
diameters of the tubes) exposed to the fire so as
to absorb the heat thereof and transmit it to the
water or steam within the tubes. The tubes are
connected into the circuldtion of the boiler so s
to utilize the heat in the rapid generation of steam,
or in superheating steam or in economizers and

30

3%

45

50

55

(CL 123—86) '

other accessories. Such tubes are useful in various
other heat exchange appédratus, though particu-
larly designed for water walls of this type.

The center line or plane of the tubes is indi-
cated in the dotted line 8, Fig, 1. The projection-
Dieces are preferably located in front of the center
line and are applied by fasteners hereinafter de-
scribed which are welded to the tubes also at the
front. Thus we avoid cumbering the rear parts
of the tubes with means such as have been used 10
heretofore for supporting auxiliary blocks.

Outside of the wall or screen formed by the
water tubes described most boilers are provided
with a structure of refractory meterial such as is
illustrated in Figs. 1 and 3 comprising refractory 16
blocks or bricks 4 outside of which are tiles 5 of
non-conducting material and an outer shell § of
sheet metal. Generally it is preferred to use also
a plastic filling 6> between the tubes to prevent
the passage of hot gases into this space; and thus 20
to retard the burning away of the edges of the
blocks 2.

The projection-pieces may be applied through-
out the exposed lengths of the tubes or may be
limited to any special portions thereof. In Fig. 3, 95
for example, the tubes | are provided, from their
upper end downward for the greater portion of
their length, with flanges or fins T overlying the
spaces between them, and only over the lower
portion of the wall are the tubes protected by gp
blocks 2 which serve both to bridge the spaces
between the tubes and also to protect the faces of
the fubes. This construction is adapted to grate
fired furnaces and any cthers in which the heat
might be greatest in the lower part of the com- g5
bustion chamber. ‘

The tubes in Fig. 3 are supported from their
uppar ends. - Their lower ends pass freely into
a portion 8 of the casing and are connected into
a bottom header 9; other features of this con- 40
struction being illustrated in Murray Patent No.
1,953,768 granted April 3, 1934. :

The tubes are made of the ordinary three or
four ineh diameter  boiler tubing, generally
seamless but not necessarily so. In any case 45
they are made of worked steel, that is steel which
has been rolled or drawn. The blocks 2 may be
of various materials. Cast steel (including iron
and its other alloys) is best adapted for the pur-
pose. The uniting of the cast metal to the tube go
with a good heat conducting union presents dif-
ficulties however. If it be cast thereon, it melts
away part of the wall of the tube which is-
depended on chiefly for strength to resist the
steam pressure. It cannot well be electrically gg
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welded because of the different heat character-
istics of the two kinds of metal and the necessity
of ‘using welding conditions which are better for
one metal than for the other. Blocks fastened
on mechanically cease to make first-class con-
tact with the tubes after the wall has been in
use for a time owing. to the warping of the
parts under high temperature.

Instead of blocks of cast metal, there may be
used blocks or plates of common refractories
which do not have the heat conducting property
of metals but which are useful in that they
permit the maintenance of a very hot fire, being
themselves protected by the cooling effect of the
water from too rapid destruction.

The blocks of the present invention are pro-
vided with fasteners of worked steel which being
substantially the same as that of the tubes
achieves - a practically perfect welded ‘union
therewith and holds the blocks of cast metal or
refractory in close and good heat conducting con-
tact with the tubes. The use of blocks of short
length closely spaced serves to constitufe in ef-
fect a continuous line of cast metal; while allow-
ing for considerable distortion under heat with-
out any such cumulative effect as would occur
with long flanges or blocks.

According to Figs. 1 to'7, the blocks 2 are of
cast iron or malleable iron. Imbedded in each
block are strips (0. of rolled steel of a composi-
tion similar to that of the tubes f. The strips
have bent ends and the blocks are cast on them
in the position shown so that the latier are firm-
1y fastened. The exposed portion of each strip

~ is provided with projections {§. The blocks and

tube are then placed together, an electric weld-
ing current is amplied and the parts pressed into

_engagement resulting in resistance or projection

welds as indicated at 12, Fig. 4.

Each block has a cylindrical inner face 13
which fits closely the outer face of the tube.
This contact extends over as much of the front

~ half of the tube as is required for efiiciency in
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conducting the heat of the fire to the tube. The
welding brings the face 13 in close contact
throughout its extent. The thickness of the

block at the frong 14 provides protection for the

tube. Its extending wings {5 nearly bridge the

spaces between the -tubes in the finished wall,

leaving only a little clearance under the expan-
sion and contraction which take place in use.
Thus they seize practically all the heat units
available and at the same time shield the struc-
ture at the rear.

Figs. & and 9 illustrate another method of .

production. The block {6 is similar in external
shape to the block 2 of the previous figures. It is
provided along the center of its inner face with

a T-slot (T open from end to end. Into this are-

forced rivets §8, Fig. 9, which have heads {9 en-
gaged in the slot and projecting rounded ends 20.
When the parts are pressed together as in Fig.
8 and a proper electric current passed through

- them, the ends of the rivets 18 are welded along

the line 21 to the tube so as to hold the block
firmly thereto. :

The rivets of Fig. 9 may be cast in position in

the block 16 instead of being fastened therein

70

mechanically. )
According to Figs. 11 and 12, & block 22 of

practically the same outer configuration is used.

But it is provided with three lines of rivet holes

- extending radially clear through its thickness.

5

In welding the block to the tube, the center line
of rivets 23 is first forced against the tube and

2,236,186

the current applied so as to form welds 24. This
holds the parts firmly in place with good con-
tact. For further security the two side lines of
rivets 25 are then pressed radially against the
tube and the current passed to form welded
joints 26. It is desirable that the pressure used
in riveting be radial and is, therefore, easier to
first apply the center line of rivefs and then
the two side lines. The product in this case does
not present & perfectly flat face of cast steel
to the fire as in the designs of Figs. 1 to 10; but
its projected area is the same as in those other
figures. = - .

‘According .to Figs. 13 to 15, the block 27 is
cast on its inner face with small projections 28
which are first welded as indicated at 25 and
thus hold the parts firmly together while two
lines of rivets 30 at the sides are forced radially

“against the tube to form welds 31.

The blocks of the designs above described may
be of common non-metallic refractories as stated
above. Bui where the invention is applied to
such refractories they may be made in simpler
shapes, as hereinafter described. These simpler

shapes may be used also for cast steel and the g

like. The chief purpose in these cases is to form
a fire resistance shield over the wall which pro-
tects the tubes while permitting the use of a
very hot fire. .
in Figs. 16 and 17 refractory blocks 32 are
illustrated which are of flat rectangular shape
and are fastened along their middle lines to the
tube by rivets 33 welded to the tube as at 34.
According to Figs. 18 and 19, conical steel
pins or rivets 35 are used in practically the
same way in order to press & plock or plate 36
against the tube, and is welded to the tube at
31. The block 36 is countersunk as at 38 to allow
a greater degree of contact with the tube than
in the case of Fig. 16, at the same time allowing
space for the extrusion of the end of the pin
in weiding. Where these blocks are made of
cast iron instead of non-metallic refractories,
they sre usually shaped to provide a greater con-
tact with the tube as indicated, for example, at

86, Fig. 18¢. .

Fig. 20 illustrates another method. Straight
pins 49 are united by end welds 41 to the tuba.
A cast iron or non-metallic_refractory block 42
is provided with openings by which it is forced
over the ends of the pins.and into contact with
the tube. The pins are then upset as at 43 by
pressure which forces the parts closely together.
The outer ends of the pins may be removed, or
forced into countersunk openings in the blocks
if desired to form a smooth face.

Various other modifications may be made by
those skilled in the art as defined in the follow-
ing claims. ’

‘What I claim is: .

1. A tubular unit of the character described
comprising a tube, projection-pieces applied to
one side of the tube and preformed fasteners

welded to the tube and directly engaging the '

projection-pieces so arranged that the fasteners
draw said blocks into pressure contact with said
tube. co

2. A tubular unit of the character described
comprising a tube, projection-pieces applied to
one side of the tube and preformed fasieners
welded to the same side of the tube and so ar-
ranged that the fasteners draw the projection
pieces into pressure contact with the.tube.

3. A tubular unit of the character described
comprising a tube, projection-pieces with a com-
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paratively large cylindrical face engaging the-
tube and preformed fasteners engaging the pro- -

jection-pieces and having comparatively small
inner portions welded to the tube so arranged

5 that the fasteners draw said blocks into pressure

contact with said tube.

4, A tubular unit of the character described
comprising a tube of worked metal and provided
with blocks of cast metal on one side fastened

10 individually and tightly thereon by preformed
fasteners of worked metal welded to the tube
.on the same side and so arranged that the fas-
teners draw said blocks into pressure contact
with said tube.

15 5. A tubular unit of the character desctibed

comprising a metal tube provided with blocks’

comprising non-metallic refractory material on
one side fastened thereon by preformed fas-
teners welded to the tube on the same side

20 so arranged that the fasteners draw said blocks
into pressure contact with sald tubes. ;

6. A boiler tube of worked metal having a
‘covering block of cast metal, and a fastening
piece of worked metal secured in said block and

25 autogenously welded to said tube and so ar-
ranged that the fastening piece draws the block
into pressure contact with the tube. .

7. A boller tube of worked metal having a

covering block of cast material, an ‘opening

g0 through said block, and a fastening plece of
worked metal extending through said opening
and autogenously welded to said tube so ar-
-ranged that the fastening piece draws the block
into pressure contact with the tube. -

8. A heat exchanger of the character described
" comprising a wall of parallel tubes provided on
one face of the wall with blocks serving to in-
.crease their effective thickness on that side and

preformed fasteners for sald blocks welded to.

40 the front of said tubes so arranged that the
- fasteners draw said blocks into’ pressure con-
tact with saild tubes.

9. A heat exchanger of the character described.

comprising a wall of parallel tubes spaced apart
43 and provided on one face of the wall with blocks
serving to increase the thickness of the tubes
and extending over the spaces between the tubeg
 and preformed fasteners for said blocks welded
‘to the same face of the tubes so arranged that
§0 the fasteners draw said blocks into pressure con-
tact with said tubes.

10, A heat exchanger of the character- de-
scribed comprising a wall of parallel tubes spaced
apart and provided on one face of the wall with

55 blocks serving to increase the thickness of the
tubes and preformed fasteners for said blocks
welded to the same face of the tubes so arranged
that the fasteners draw said blocks into pressure

_ contact with said tubes, said blocks being of short

60 length and so closely spaced as to constitute in
effect a continuous line of blocks fastened to the
tube. :

"11, A water wall for boller furnaces compris-
ing upright tubes connected into the circulation

csottheboﬂerandproﬂdedonthetrontwlth /-

3

blocks serving to increase their effective thick-
ness on that side and preformed fasteners for

" sald blocks welded to the front of said tubes

so arranged that the fasteners draw said blocks
into pressure contact with said tubes.
12. A water wall for boiler furnaces compris-

ing upright tubes connected into the circulation

of the boiler and provided on the front with
blocks serving to increase their effective thick-
ness on that side and preformed fasteners for
safd blocks welded to the front ‘of said tubes so

-arranged that the fasteners draw said blocks into

pressure contact with said tubes, said tubes being

- spaced apart and said blocks having greater

width than the tubes so as to extend over the
spaces between them.

13. A water wall for boiler furnaces compris-"

0

15—

ing upright tubes connected into the circulation .

of the boiler and provided on the front with
blocks serving to increase their effective thick-
ness on that side and preformed fasteners for
said blocks welded to the front of said tubes
so arranged that the fasteners draw said blocks
into pressure contact with said tubes, said blocks
being of short length and so closely spaced as

20

to constitute in effect a continuous line of blocks

fastened to the tubes.

14, A water wall for boiler fumaces compris-'

ing upright tubes connected into the circulation

of the boiler and provided on the front with
blocks serving to increase their effective thick-
ness on that side and preformed fasteners for
said blocks'welded to the front of said tubes so
arranged that the fasteners draw said blocks into
pressure contact with said tubes, substantially
the entire thickness of the blocks being located
in front of the centers of the tubes.

15, A water wall for boiler furnaces cbmprising

‘upright tubes connecfed into the circulation of

the boiler and provided on the front with blocks
serving to increase their effective thickness on

- that side and preformed fasteners for said blocks

engaging them at points in front of the centers
of the tubes so arranged that the fasteners draw
said blocks into pressure contact with sald tubes.

16. A water wall for boiler furnaces compris-
ing upright tubes of worked metal connected
Into the circulation of the boiler and provided
on the front with blocks of cast metal serving
to increase. their effective thickness on that side
and preformed. Afasteners for said blocks welded
to the front of said tubes so arranged that the
fasteners draw said blocks into pressure contact
with said tubes.

17. A water wall for boiler fumaces compris-
ing upright metal tubes connected -into the cir~
culation of the boiler and provided on the front
with blocks comprising non-metallic refractory
material serving to increase their effective thick-
ness on that side and preformed fasteners for
said blocks welded to the front of said tubes so
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arranged that the fasteners draw sald blocks

1nto _pressure contact wlth sald tubes.
_'I'HOMAS E, MU_RRAY, JRr.
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