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This invention relates to lmprovements in the
structure of pipe still furnaces, and more par-

ticularly to pipe stills or tubular heaters used

for the distillation, cracking or conversion of
hydrocarbons such gs petroleum oil and its prod-
ucts.

years in the processing of petroleum, and these
furnaces usually comprise a rather massive
. structure, sometimes including hoth ocuiside and
inside walls as well gs supporting structure for
the tubes which make up the coils for heating
"_the oil. The inside walls or lining structure of
these furnaces also usually include rather thick
-fire brick for the protection of any steel rein-
foreing or outside'brick construction. Pipe still
furnaces used for the conversion of hydrocar-
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Pipe still furnaces have been used for many
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bons into motor fuel constituents ofien include -

from 4000 to 8000 feet of heavy tubing which
must be supported by the furnace structure.
The prima,ry object of the present invention is
to provide & pipe still furnace adapted to per-
form the usual functions for which pipe stili
furnaces are used, and at the same time com-

prise a relatively light structure which is easily

assembled.

A further object of the invention is to provide
an Improved wsall structure for furmaces and
heaters which is particularly adapted for the
construction of pipe still furnaces.

Accordingly, the improved furnace structure
of the present invention comprises & wall struc-
ture including an outside steel plate provided
with inwardly extended flange-like hooks or
hangers, g layer of insulation on the inside -of
the wall plate between the hangers and a layer
of refractory heat insulating brick suspended in
a specific manner on said hangers and resting
against said insulation.

Other objects, features and advantages of the
- furnace improvement of the present invention
will be apparent to those skilled in the art from
the following more detailed description thereof
takem in connection with the accompanying
drawings in which:

Fig. 1 is a broken vertical sectional view of a
portion of & pipe still furnace constructed.in ac-
cordance with the features of the ptesent in-
vention.

Fig. 2 is g vertical sectional view of the por-
tion of the pipe still furnace shown in Fig, 1
teken on the line 2—2. )

Fig. 8 is & horizonta) sectional view showing a
broken portion of the structure of Fig i ta.ken
on the line &=—8.
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Fig. 4 is a perspeciive view of one of the porous
insulating fire brick used in the wall structures
shown In Figs. 1 and 2.

Pig. 5 is a perspective view of a different form,
of porous insulating fire brick used in the roof
" construction as shown in Fig. 2, and also in a
modified wall structure as shown in Fig. 8. :

Fig. 6 is a view similar to that of Fig. 2 show-
ing & modified form of side wall construction.

Fig. 7 is an enlarged broken vertical sectional
view showing certain details of the side wall con-
struction fllustrated in Fig. 6. )

Fg. 8 is a broken horizontal sectional view
" 'showing a modified form of side wall construc-'
tion in which the fire brick shown in Fig. 5 are
employed.

Fig. 9 is a perspective view of one of the side
wall plate and 'hanger elements shown in Figs.
1 and 2.

Fig. 10 is a perspective view of the side wall
panel and attached flange-like hangers such as
that used in the wall construction shown in
Flg. 6.

‘The pipe still furnoce constructed In accord-
ance with the preferred form of the invention
a3 shown in Figs. 1 and 2 of the drawings com--
prises a side wall structure preferably made up
of & plurality of panels which are readily as-
sembled. In Fig. 1 each panel comprises & plu-
rality of horizontal plates 2 shown in perspective
in Fig. 9. 'These plates are mounted in vertical.
series and attached to vertical channel irons &
by bolting, riveting or welding. The wall of the
furnace may be comprised of a plurality of panel
sections each of which will consist of & plurality
of the plates 2, the ends of which are attached
to vertical channel irons 4. Adjacent channel
irons of the assembled panels ere in turn at-
tached tc each other back fo back by bolting or
by other suitable method of a.ttachment (See
Fig. 3.)

The side wall plates 2 as shown in Fig. 9 in-
clude a small right angle flange member 6 and a
fiange-like bracket 8 comprising an initial 80°
horizontal section and an upturned section bent
at about 30° to the horizontal. These plates are
assempled as shown in Figs. 1, 2 and 3, to form
the panels of the outside wall of the furnace.

The remainder of tbhe side wall of the furnace
comprises next about 2*° of “85% magnesia” in-
sulation {8 mounted immediately on the inside of
the plates 2 between the brackets 8, and finally
a fire brick lining 4%°’’ thick, composed of rows
of fire brick 12 hung on the brackets 8 and two
rows of fire brick keys {4 resting on each row of
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fire brick l2 The brick I2 are preferably por-
ous insulation fire brick 9 inches long, 4%, inches
wide and 3 inches in thickness. The fire brick
keys I4 are also of the porous heat insulation
type 3’ by 3’ by 4%2’’. As indicated above, the
fire brick are supported on the brackets 8 so that
they provide a furnace lining 4% inches thick,

In assembling the side, wall structure shown in
Figs. 1 and 2, the bracket:-plates 2 are secured
to the supporting channel irons 4, either before
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or after being set in place, the magnesia insu- .

lation preferably in slab form is set against the
plates and then the rows of fire brick (2 are

placed on the bracket hangers 8. Each of the -

brick 12 is provided with a slot 16 (Fig. 4) which
is deeper than the projection of the bracket 8
beyond the magnesia, so that the brick 12 will
rest against the magnesia rather than against
the edge of the bracket 8, as shown in enlarged
detail in Fig. 7. After the rows of fire brick 12
are in place the small key brick 14 are simply
laid on top of the rows of brick 12 to fill the
intermediate spaces. Two rows of key brick are
preferably used in order to facilitate the removal
of any row or part of a row of fire brick 12 for
purposes of repair or replacement.

From the description of the side walls shown
in Figs. 1, 2 and 3 given above, it is apparent
that the side wall of the furnace may be readily
assembled as well as readily repaired or replaced
in any detail. For example, an entire panel of
the side wall may be removed and replaced with-
out disturbing the remainder of the wall, or a
side wall plate 2 may be removed by simply re-
moving two sets of keys 14 and two rows of fire
brick 2., It is furthermore apparent that the
smallest unit in the wall structure may be re-
paired or replaced without the necessity of dis-
turbing any of the remainder of the wall.

. The pipé still furnace as shown in Figures 1
to 3 preferably comprises a roof structure also
made up of panels comprising channel irons 18
to which is attached a steel plate 20 which in
turn supports attached hanger brackets 22,
remainder of the roof comprises a layer of mag-
nesia insulation 24 between the brackets 22 and
fire brick 26 supported on the brackets as shown.
The fire brick 26 are shown in enlarged detail
in Fig. 5 and each includes a pair of converging
slots 28. The brackets 22 extend lengthwise of
the roof panels and entirely across the furnace.
After the Insulation 24 is in place, the fire brick
26 are simply slid onto the -end of the brackets
until the rows of the fire brick completely cover
the inside of the roof of the furnace. It will be
noted as shown in Fig. 2, the brackets 22 are
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bent similar to the side wall brackets 8, but that -

except for the outside brackets of a panel, they
are constructed in duplicate form. ' It will also
be noted that two bracket hangers are required
to support a single row of the fire brick 26. The
roof panels may be assembled, including brick,
on the ground, reverse side up, and then set in
place,

The roof of the furnace is supported by the
channel irons {8 which are in turn supported
by the vertical channel irons 4, by any suitable
method of attachment such as by bolting, rivet-
ing or welding. The furnace of the present in-
vention however is preferably bolted together so
that any sections may be readily removed for
repair of the internal structure such as bridge
walls and heating tubes. A furnace of this type
may also be taken down and assembled in s
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different location without material damage to
any portion of the structure..

Provision is made in the pipe still fumace
structure shown in Pigs. 1 to 3 for sultably se-
curing the usual tube sheets or tube supports
used in the pipe still furnace. For example, the
roof tubes 28 may be supported at infermediate
points in holes cut through depending sheets of
steel such as the sheet 30 which extends between
two rows of fire brick 26 and in fact is mounted
between two of the roof panels, so that the sheet
30 is attached directly between the backs of two
adjacent channel irons 18, as shown in Fig. 2.
Such a tube support may be inserted between
all adjacent roof panels.

The furnace shown in Figs. 1 to 3, may also

be provided with a tube bank comprising a plu-
rality of tubes 32 mounted at the side of the
furnace, back of a bridge wall 34. The tubes of
such a tube bank always require intermediate
supports, since they are usually from 20 to 30
feet in length, and in the present instance, such
supports 36 are provided. Each of the supports
30 comprises a steel plate provided with holes
for each of the tubes 32, as shown in Fig. 1.
Each of the plates 36 as shown in Fig. 3 is
mounted between adjacent side wall panels, so
that it extends between the fire brick and insu-
lation of the adjacent panels, and is secured
between the vertical channel irons 4. The oppo-
site side of the plate 86 extends into and is at-
tached to the supporting structure of the bridge
wall 34. )
" The modified form of construction shown in
Fig. 6 differs only from that shown in Figs. 1
and 2, in that the side wall panel is made up
of a steel plate or plates 40 which is secured to
the vertical channels 4 in the same manner as
in Figs..1 and 3. In Fig. 6 the hangers for the
fire brick (2 comprise horizontal flanges 42
which are welded or riveted to the plate 40. A
portion of the panel plate 40, and attached
hangers or brackets 42, is shown in perspective
in Fig. 10. It will be noted that each of the
brackets 42 is provided with a vertical angle sec-
tion 44 to increase its strength and to facilitate
its attachment to the plate 40. - 'This structure
and relationship is shown in enlarged detail in
Fig. 7 which also shows the relationship of the
sizes of the slot 16 in the fire brick 12 to the
hanger bracket 42, The longer slot permits the
fire brick {2 to rest directly against the insu-
lation 18. »

The panel 40 as shown in Fig. 10 represents .
a-form of panel used as the end or corner panel
of the furnace wall, since at the left the hanger
brackets 42 do not extend entirely to the edge
of the panel plate 40 where they would otherwise
interfere with the brackets of the adjacent panel,
extending at an angle of 90°.

The modified wall structure shown in horizon-
tal section in Fig. 8 is one in which the fire brick
26 (Fig. 5) are employed in the side wall con-
struction. In Fig. 8 each panel plate 46 is pro-
vided with vertical hangers or retaining brackets
48 which are substantially identical to the brack-
ets 22 used in the roof construction shown in Pigs.
1, 2 and 6. In constructing the side walls shown
in Fig. 8, the magnesia insulation §0 is placed be-
tween the brackets 48 which are welded or other-
wise attached to the plates 46, and then the fire
brick 26 are slid down over the brackets from
above to build up columns of flre brick to com-
pletely line the inside of the wall. Small fire
brick 82 of the key type referred to above may be
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used to fill any odd spaces such as that in the
corner of the structure shown in Fig. 8.

Various additions and modifications may be
made in the pipe still furnace structures de-
scribed in connection with the present invention.
For example, a regular gabled roof may be placed
on the top of the furnace to protect it from the
weather if desired, and heating tubes may be

supported on any wall or other part of the strue- :

ture without altering the invention, as defined by
the appended claims. A single row of tubes for

10

example may be supported on all of the side

walls by means of supports such as 88, shown in
Figs. 1 and 2, mounted between the side wall pan-
els in the manner shown in Figs. 2 and 3.

The panel type of construction not only pro-
vides a relatively light furnace, but one in which
the furnace gases cannot pass through the walls
or roof.as in certain brick constructions. Fur-
thermore, air cannot enter the furnace except
through the usual air ducts for the burners.

While the improved furnace wall structure of
the present invention has been described in con-
nection with its use in pipe still furnaces, it is to
be understood that the same wsall structure may
be used for other furnaces and heaters such for
example as metal treating furnaces, tubular boil-
ers, steam plants, and other furnaces.

Having thus described the invention, what is
claimed as new is:
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1. In & pipe still furnace for heating fluids, an

3
improved side-wall structure comprising a plu-
rality of vertically extending side-wall panels
each comprising a sheet metal backmg attached
to rigid outside vertical supporting members, ad-
jacent panels being joined together by attach-
ing a vertical supporting member on the side of
one panel to the adjacent vertical supporting

_member on the side of the adjoining panel, a tube

sheet secured between the vertical supporting

members of two adjacent panels and extending

therefrom into the furnace chamber, the portion

of said tube sheet extending into the furnace

chamber being provided with holes for tubes, "
and tubes for heating fluids mounted in the holes

of said tube sheet.

2. In a pipe still furnace for heating fluids, an
improved wall structure comprising a plurahty
of wall panels each including a sheet metal back:
ing having two opposite edges attached to rigid
outside supporting members, adjacent panels be-
ing joined together by attaching a supporting
member on the side of one panel to the adjacent
supporting member on the side of the -adjoining
panel, a tube sheet secured between the rigid
outiside supporting members of two adjacent pan-
els and extending therefrom into the furnace
chamber, the portion of said tube sheet extend-
ing into the furnace chamber being provided with
holes for tubes, and tubes for heatmg fluids
mounted in the holes of said tube sheet.

DAVID G. BRANDT.




