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PANY, OF NEW YORX, N. Y., A

PATENT OFFICE

CORPORATION OF DELAW_ARE

CONTROL OF FURNACE TEMPERATURE AND FURNACE WALL CONSTRUCTION

Application filed April 80,

My invention relates to the control of fur-
nace temperature, especially by means -of.
the design and -construction of the furnace
walls. It relates particularly to furnaces,

& upon the walls of which ash and slag collect:
The invention is useful in connection with
furnaces having water cooled walls. -

One object of the invention is to. control
furnace temperature by the design and con-

16 struction of the furnace walls. ‘

Another object. of the invention is to pro-
vide a furndace wall to which ash and slag
will adhere only in limited amounts. A fur-
ther object is the provision of such a wall in

15 which ash and slag coated thercon will have
its surface broken up. into sections of small
area. Other objects will become apparent
upon consideration of the present specifica-
tion. P

The invention is:.shown by way of illus-

tration in the accompanying drawings, in

which— - - - T

Figure 1 is a view: of the inside surface

20

of a furnace wall comprising tubes with re- -

25 fractory brick .covering the same; -

Tig. 2 is a section ‘on the line TI—IT of
Figure 1, L ‘ SRR ‘ :
Fig. 3 is an-elevation of another furnace
wall constructed:in accordance with the in-

7’30 vention, i . ,
 Fig. 4 is a section on the line IV—IV of
Fig. 3, and : e
Fig. 5 is an elevation of a furnace wall

showing another form of the invention.
An important feature of modern furnace
operation is the control of temperature with-
in the furnace. : The necessity for such tem-
perature centrol has become more marked
with the increased utilization of fluid fuels
40 and the increasing tendency toward more

rapid combustion in the furnace. - ;. -
- Furnace temperature may ‘be controlled
by the construction of the furnace walls, and
various. constructions of furnace wall have
45 been. used for this purpose. "I have discov-
ered that furnace temperature can be con-
trolled by providing on the insides of: the
furnace walls varying proportions of slight-.
ly cooled and highly cooled areas... The ratio
50 of the highly cooled surfaces to the slightly

35
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cooled surfaces is sufficient to give the de-
sired degree of cooling within the furnace.

TO FULLER LEHIGH COM- .

I have also discovered that a wall so con- -

structed has ~another ' valuable property,
namely, that of providing a surface whereon

~ash and slag will adhere only in- limited

quantities. : S s
Where the entire furnace wall is of rough

56

refractory material it has been found that *

ash and slag in appreciable quantities will
be deposited upon the walls by the flame and

'60'_

the combustion gases.  The:deposit covering

the walls is not mechanically stable and has
been known to break away in slabs and fall
upon the furnace floor.. - Where the walls of
the “furnace -are of : the usual construction
these slabs are frequently too heavy and too

large for safe and proper operation of the -

furnace. - o S o
According to the present invention, the

area of the furnace wall is broken up so .- -

that the ash or slag coming upon the wall
will not deposit continuously over the wall,
but will be limited. in extent to small slabs.
When. these small slabs break away from
the walls of the furnace and fall into its bot-

()

5.

tom they will cause a minimum disturbance

because of their limited size, and will not
interfere with safe operation of the furnace.

In order to accomplish the above result
the character of the wall surface inside of

- the furnace is altered at intervals, the ratio

80

of slightly cooled and highly cooled areas - -
being such as to give the desired tempera- -

ture within the furnace in each case..
In the drawings there is shown a furnace

‘wall of the usual type which comprises water
“cooling tubes 10 and blocks 11 preferably of
‘refractory material covering the tubes on the

inside of the furnace. Thus, the blocks are

‘cooled by the water cooled tubes to ‘which
they are attached and their life is prolonged :

in “well known manner.

85

90 -

= The refractory blocks 11 form the major

part of the interior face of the wall. Other

of the refractory blocks interrupt the verti-

95
elements having a different surface from that

cal extent of the blocks 11 in the wall and
may interrupt the 'extént of these blocks in -

all .directions_. These . elements may be

100 °




2 :

" means for accelerating heat absorption by

10,

15

the tubes, having a higher rate of heat con-
ductivity than the blocks 11. Thus, in ad-
dition to the refractory material carried by
the tubes, there is a second class of. mate-
rial which is of greater heat conducting ca-

pacity than the first, and this second class of

material may be present in various forms
including metal blocks or fins on the tubes,

“the latter being illustrated in Figs. 3 and 4.

In Figs. 1 and 2 the other elements to

“which reference is made above, are blocks 12

which interrupt the extent of the refrac-
tory blecks 11 forming the major part of
the interior face of the wall. These blocks
192 have a different surface from that of the
refractory blocks 11, which surface may be

- that of a diffevent type of vefactory or may

20
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e a metal surface, the entire block 12 being
constructed of metal: The blocks 12 may

be carried by the tubes as are the refractory

blocks 11. TIn any case-the areas provided
by the blocks 12 are highly cooled and tend
to cool the inside of the furnace.

‘Where the above construction is employed,
the ash is deposited on the rough refractory
surface.of the wall, that is to say——on the
refractory blocks 11, and large areas of de-
posited ash are prevented from falling to
the furnace floor through the provision at

intervals of a surface having a different char-

acter.. . The blocks 12, shown in Figs. 1 and
2, and corresponding elements shown in Figs.
3, 4 and 5, present such surfaces of different
character, to which the ash or slag will not

“adheré and over which the ash or slag will

not bridge in a strong enough section to make
a continuous slab which may fall to the fur-

"nace floor. As a result of this construction :

only small quantities of ash or slag will

~fall from the furnace walls at any-time.

~are provided by tubes 14 having longitadi--

45

In Figs. 8 and 4 the interrupting surfaces

nal fins thereon and the major part of the
wall is formed by causing refractory 15 to

- adhere to spiral fin tubes 18. ~Obviously,

other means might also be employed for this

purpose.

Attention is called to .the fact that it is

not necessary to employ the particular de-

" gign shown in Figure 1, but many varia-

55

tions of this design may be employed with
satisfactory effect. - As an example—there is

illustrated in Fig. 5 a wall wherein hori-

zontal lines of cleavage only are provided.
The particular description here given and

~the forms illustrated ‘in the: drawings are

60

merely presented by way of example. “Other
constriictions” varying in detail but not in
principle from the invention, will naturally

_suggest themselves to those dealing with this

problem.”
I claim— : o :
1. In a furnace for burning slag-forming
fuel, a wall comprising water tubes, refrac-

1,919,324

tofy material carried by portions of said

tubes, and other portions of said tubes ar-

ranged to absorb heat more directly than the
first mentioned portions, said portions being
srranged alternately  throughout substanti-

“ally theentire wall surface to provide slightly -
cooled and highly cooled areas to regulate

furnace temperature and prevent accumula-
tion of large masses of slag.

9. In a furnace for burning slag-forming

fuel, & wall comprising water tubes, refrac-
tory materials carried by portions of said
tubes, and other portions of 'said.tubes -ar-
ranged to absorb heat more directly than
the first mentioned portions, said portions be-
ing arranged alternately throughout substan-

{islly the entire wall surface in both. vertical

and horizontal directions to provide slightly
cooled and highly cocled areas to regulate
furnace temperature and prevent accumula-
tion of large masses of slag. - :

3. In a furnace for burning slag-forming
fuel, a wall comprising water tubes, refrac-
tory blocks carried by portions of said tubes,

and other portions of said tubes arranged to
absorb heat more directly than the first men-.

tioned portions, said portions being arranged
alternately. throughout substantially the en-
tire wall surface to provide slightly cooled
and highly cooled areas to regulate furnace
temperature and prevent accumulation of
large masses of slag, the faces of said refrac-
tory blocks constituting the major portion of
the wall surface. '

"4, In a furnace for burning slag-forming
fuel, a wall comprising water tubes, a series
of blocks each having a refractory. surface
carried on some portions of said tubes, and a

weries of means on other portions of said

tubes for more directly absorbing heat, said
blocks and said meansbeing disposed and ar-
ranged to provide a series of alternate slightly

cooled and highly cooled areas throughout .

substantially the entire wall surface to regu-
late furnace temperature and prevent accu-
mulation of large masses of fitel residues such

~as slag or ash.

5. In a furnace for burning slag-forming
fuel, a wall comprising water tubes, refrac-
tory material carried by portions of some of
said tubes, and a second class of material car-
ried by other tubes and tube portions, said
second class of material being of greater heat
conducting capacity than said refractory ma-

. terial, and said materials being arranged al-

ternately throughout substantially the entire
wall surface to provide slightly coolzd and

highly cooled areas to regulate furnace tem-

perature and prevent accumulation-of large
masses of fuel residues such as slag or ash.

“6. Iii a furnace for burning slag-forming -
fuel, a’wall comprising: water tubes, refrac-
-tory material carried by portions of some

of said tubes, and a second class of material

_carried by other tubes and tube portions, said
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second class of material being of greater heat
conducting capacity than said refractory ma-
terial, said materials being arranged -alter-
nately throughout substantially the entire
5 wall surface in both vertical and. horizontal
directions to provide  slightly cooled and
highly cooled areas:to reorulate furnace tem-
perature and prevent accumulation of large
masses of fuel residues such as slag or ash.

10 7. Ina furnace for burning slag-forming
fuel, a wall comprising water tubes, refrac.
tory material carried by portions of some of
said tubes, and bare metal on other tubes and
tube portions, said refractory material and

15 said bare metal being arranged alternately -

throughout substantially the entire wall sur-
face to provide- slightly cocled and highly
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cooled areas to reo'ulate furnace temperature ‘

and prevent - accumulation of large areas of
fuel residues such as slag or ash.

8. In a furnace for burning shg—formmﬂ
fuel, a wall comprising water tubes, refrac-
tory material carried by portions of some of
said tubes, and bare metal on other tubes and
tube portions, said refractory material and
sald bare metal being -arranged alternately
throughout substantially the entire wall sur-
face in both vertical and horizontal direc-

tions to provide slightly cooled and highly

cooled areas to regulate furnace temperature
fuel re51dues such as slag or ash.
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and prevent. accumulation of large areas of -
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