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This invention relates to an internally lined 
and insulated chamber which is particularly 
adapted to maintain a catalytic contact ma 
terial therein for use in a high temperature con 
version operation. 
There are various ways of lining chambers and 

processing vessels whereby the internal lining, 
and insulation may provide one or more advan 
tages. An internal insulation may be desired to 
reduce the metal temperature of the chamber 
wall and thereby permit higher design stresses, 
or to make possible the use of a carbon Steel 
chamber where otherwise a high temperature re 
sistant alloy steel would be necessary. Another 
advantageous use of an insulating type of liner 
is to prevent chemical attack or penetration into 
a chamber wall, where Such attack occurs rapidly 
under high temperature and pressure conditions, 
but to a lesser extent, or not at all, at a reduced 
temperature condition. 
The present liner is particularly constructed 

to prevent the effect of hydrogen on carbon steel 
at a high temperature and at the same time to 
accommodate a bed of catalyst material through 
which is passed a vaporous stream containing 
hydrogen. Those familar with metal corrosion 
and hydrogen attack at high temperatures, are 
Cognizant of there being critical conditions of 
temperature and pressure above which carbon 
Steel is attacked. Further, that where the steel 
is Subject to a long time exposure to hydrogen, 
then less Severe conditions of temperature and 
preSSure may be critical. - 

Briefly, the lined chamber of the present in 
vention comprises a pressure retaining outer 
housing or shell having a removable upper head, 
a Segmental inner liner spaced from the outer 
housing, the liner comprising a plurality of ring 
shaped sections adapted to be inserted into the 
housing through the upper head, Spaced Support 
ing members attached to the housing Wall, Op 
posing Supporting members attached to each of 
the liner sections which are spaced to engage and 
rest on the members attached to the outer hous 
ing, a continuous strip attached inside the top 
edge of the ring sections and extending a short 
distance above So that the next higher ring sec 
tion. Overlaps the Strip and forms therewith a 
slip type of expansion joint, an insulating ma 
terial positioned between the inner lining and the 
Outer housing, an annular shaped insulation sup 
porting plate positioned between the outer hous 
ing and the inner liner at each of the slip joints, 
and inlet and outlet openings at each end of 
the chamber suitable to pass a fluid stream there 
through. 
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The inner liner normally may be made of a 
relatively thin alloy metal which is resistant to 
hydrogen or chemical attack and to high tem 
perature conditions of the particular process for 
Which the chamber may be employed. The Seg 
mental construction of the liner is Such that the 
internal pressure may pass through the slip joint 
at each section and exert pressure behind the 
sheet lining and on the outer housing. There 
fore, the alloy liner need only be of a nominal 
thickness and have suitable stiffness to maintain 
its shape and to hold an insulating material in 
place between it and the outer wall. Also the 
method of supporting each of the segments in 
dependently on a sliding type of lug or bracket 
allows each to accommodate longitudinal and 
radial expansion from high temperature proc 
essing conditions within the chamber. 
The insulation between the lining and wall is 

preferably a soft resilient type of material such 
as mineral or slag wool which may be in pellet or 
blanket form. In each case, the insulating ma 
terial is placed after inserting each ring shaped 
liner Section and the annular plate which ex 
tends between the two walls is put in place and 
serves to support the next layer of insulating 
material. This insulating support plate is in 
turn Supported by a rib extending around the 
Outer housing and a Stiffening rib around the 
top of each inner lining Section. It may also be 
noted that this annular plate serves a dual pur 
pose, not only does it Support the insulating ma 
terial in a Series of Superimposed sections, so 
that there will be little or no settling of the in 
Sulation throughout the height of the column, 
but each of the plates Serve as vapor stops 
throughout the height of the chamber. Wapor 
Stops or Seals in a lined chamber are particularly 
necessary where there is a considerable pressure 
drop from one end of the chamber to the other 
and there would normally be a tendency for a 
portion of the vapor stream being treated to 
by-pass the contact bed and flow through the 
insulated portion of the chamber, 
In a special embodiment of the liner, the in 

Sulation supporting ring may be held in place 
between the inner liner and the outer housing 
So as to form a pressure tight vapor seal between 
Vertical sections. However, normally, it has been 
found that the weight of the annular plate and 
the Superimposed packed insulation serves to 
hold the plate in place on its supporting rings and 
to form an adequate vapor barrier which will 
effect a pressure drop in the insulated section 
that is adequate to prevent vapor by-passing 
therethrough. 
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Further construction features and advantages 
will be apparent upon reference to the accom 
panying drawing and to the following description 
thereof. 

Figure 1 of the drawing is an elevational view 
partially in section of a lined chamber having 
an improved Segmental type of construction and 
placement for the inner liner. 

Figure 2 is a partial sectional pian view through 
the chamber as indicated by line 2-, -2. 

Figure 3 is an enlarged view of one of the liner 
Supporting members and the joint construction 
between the vertical Sections. 

Figure 4 is also an enlarged sectional view in 
dicating an alternate construction and assembly 
for the insulating support plate, in a manner 
forming a tight vapor seal. 

Referring now to Figures 1, 2 and 3 of the draw 
ing, there is shown a lined chamber having an 
outer housing-or shell which in turn has a tap 
ered or conically shaped lower head 2 and a fiat 
removable upper head 3. This upper head may 
be bolted to a fiange 4 at the upper end of the 
chamber wall. Thus, when the head is removed, 
the housing is open for the insertion or removal 
of the internai lining Sections and insulating ma 
terial. 
-- The inner liner comprises a plurality of ring 
shaped sections 5 positioned-throughout the cylin 
drical portion of the chanber, a tapering section 
6 that is especially constructed to conform with 
the Shape of the lower head 2, and an upper 
Section which is especially constructed to hold 
insulating material above it and to project into 

- an inlet or outlet nozzle 3-connecting with the 
upper head 3. 
Spaced both vertically and horizontally-around 

the outer housing are rows of supporting plates 
-or lugs 9 Which Serve to Support each of the innel' 
liner sections. The vertical spacing of these lugs 
will-of-course depend upon the length of the ring 
shaped inner liner sections; while the horizontal 
spacing will in-general depend upon the diameter 
Of the -chanaber and the Weight of the Section 
being supported. Attached to each of the inner 
liner - Sections, near their upper ends, aire a plu 
rality of spaced supports which are positioned 

- to engage and rest upon each of -the Supporting 
- members 9 that attach to the router-housing. In 
"the embodiment illustrated, each of the support 
ring members on the liner sections have a top plate 

' ' and side plates or ribs which form a socket 
or pocket type of support that will rest on the 

rivarious-wall lugs 9 and serve to Support; each of 
- the segmental sections. At time top end of each 
- of the 'inner liner Sections and around the outer 
periphery thereof is a stiffening rib 2. Each of 

- -the-ribs 2 is preferably welded cr-otherwise fix 
-edly attached to each of-the-inner sections and 
are placed to extend above the top edge of each 

- Section so that the lower-end of the 'Section just 
above Will Overlap it aind-form a slip joint-there 
With. 
The size of the stiffening rib and the spacing 

- between the inner lining sections is governed by 
: the amount of engitudinal expansion which will 
: take place Within the particular charabe; and the 
-expansien in turn is of course determined by the 
conversion - tenperatures to be encountered and 
the coefficient of expansion of the particular alloy 

- or material being used for the inner. Segments. 
Where the supporting members are at the top of 

--eaeh- of-the- inner Sections, the -longitudinal "ex 
spansion will be primarily downward for each sec 
tion. The radial expansion is accommodated by 

0. 

4. 
the slipping of the inner supports over the outer 
supporting lugs 9. In view of the fact that there 
will be some radial expansion and movement of 
the inner liner sections toward the outer housing, 

5 under high temperature conditions, the insulating 
material. 3 is preferably, a compressible or resil 
ient type of material which can be packed between 
the inner lining and the outer Wall and which will 
permit the Slight radial expansion of the inner 
lining Wall, and at the Same time being a material 

...that will not settle appreciably between the Sec 
tions. 
At each of the slip joints or expansion joints 

between vertical, liner sections there is posi 
15 tioned the insulation Supporting plate A Which 

is of an annular shape extending around the en 
tire chamber between the inner and outer walls. . 
On the outer wall , a continuous relatively nar 
row ring 5 is fixedly attached thereto to Support 

20... the outer edge of the plate A, while the inner 
edge of each of the plates.f4 rests on the upper 
surface of each of the Stiffering and joint form 
ing ribs 2. Each of the continuous StripSi3 are 
therefore necessarily placed and attached to the 

25 outer wall opposite the upper edge of the strips 
2 that are attached to each of the ring shaped 

liner sections, so that the plate is may rest in a 
substantially horizontal position. 
In assembling the liner within the chamber, 

30, the lower liner section, section 6 in this enbodi 
ment, is lowered into the outer housing through 
the upper, head and is brought to rest and into 
position on the lower row of supporting lugs 5. 
The insulating material 3 is then filled in to the 
space between the liner, Section and the outer Wall 
of the chamber beginning at the lower end and 
illing it up to the top edge of the strip 12. The 
lower of the insulation supporting plates & is 

...then lowered into place over the lower Section of 
40 insulation, the plate. resting on the lower Outside 

strip. 5. and the stiffening rib. 2 of the lower 
Section 6. - 

The lower of the ring shaped liner Sections. 5 
is then dropped into place, it being Supported by 

4, the plurality of supporting...plates. 0, attached 
--thereto, and the accompanying. Supporting lugs 9 
projecting:from the outer wall at that...level. The 

is lower-end-of-the section is fitted inside the strip 
A 2-of-the lower-section 6-and-forms a lapped-type 

50 of expansion tipint. Ehe insulating-material 43 
is then packed between theinherring section and 
the outer wall up to the upper:end of that Section, 

r; as with the lowerhead section. The additional 
...ring 'shaped sections. 5; and the upper, head: Sec 
...tions are inserted into the chamber in dike:man 
ner and ; thei insulating: material placed between 

s: them...and the outer Wall of the chamber. After 
r: placing the upper liner. Section and the insulat 

8( ing material: thereabove, the flat head 3 is brought 
into: position and bolted: in place to the flange 3 

i. of the outer housing. f. and the assembly-is.com 
- pleted. 

* The Segmental construction serves to cut the 
as magnitude-of-the longitudinal expansion for a 

-long richamber by providing for as plurality of 
• Smaller-expansions at each slip-joint between the 
Superimposed sections. Also, as noted herein 
above, the internal pressure frem the fluid stream 

in passing through the chamber-will pass-through 
teach of -the-slip joints or expansion joints and 
be exerted behind each of the inner liner sections 

- So that Only nominal thickness liner sections need 
be used. However, by the use of a substantial 
thickness of insulating material 3, the tem 

35. 
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perature at the outer wall can be lowered Sufi 
ciently such that the outer shell may be de 
signed to withstand the particular operating 
pressure without resorting to excessively low de 
sign stresses and a normal Steel thickness used 
as a result. 

Referring now to Figure 4 of the drawing, there 
is indicated a slightly different embodiment of 
the liner in that the insulation Supporting plate 
fa’ is bolted into place to insure its maintaining 
its proper position between the various Sections 
of the liner and to serve as a vapor Stop in the 
insulation zone. Where there is a compact con 
tact bed maintained within the chamber and 
there is a high pressure drop through the bed it 
may be advisable to have substantially preSSure 
tight vapor seals between each of the Vertical 
sections of insulating material. So that there Will 
be no by-passing of vapors in the insulation from 
one end of the chamber to the other. In this 
embodiment the stiffening rib 2' is formed from 
a small size channel having an upper flange suit 
able to hold a gasket 6 between it and the Sup 
port plate 4'. The upper flange of the rib 2 
is tapped to accommodate a plurality of Spaced 
bolts which will hold the plate and gasket 
rigidly thereto. The outer supporting Strip 5 is 
likewise tapped to accommodate a plurality of 
bolts or machine screws 8 which hold the outer 
periphery of the annular plate 4. Also, a con 
tinuous gasket 9 is placed between the strip 5' 
and the bolted edge of the plate 4 to provide a 
substantially pressure tight connection thereto. 
In each case holes at the inner and outer edges 
of the annular plate 4 for the bolts 7 and 8, 
may be provided slightly oversize, or slotted ra 
dially with respect to the center of the chamber, 
so that radial expansion of the inner liner Sec 
tions with respect to the outer shell of the cham 
ber may be accommodated. 
The aforegoing description refers to the inner 

liner sections as an alloy metal liner Suitable for 
resisting high temperatures or corrosive attack 
from chemicals, however, it is not intended to 
limit this invention to a liner utilizing only an al 
loy metal for in some instances, the same Con 
struction and form of liner may be accomplished 
by utilizing a resinous or plastic material or a por 
celain covered sheet which will have suitable 
strength and stiffness to maintain the insulat 
ing material in place and where neceSSary SUp 
port the pressure from a contact bed of nate 
rial housed within the interior of the chamber. 
Also, it is not intended to limit the lining to any 
particular form of insulating material other than 
one which is capable of withstanding the ten 
perature condition from the gaseous or vaporous 
reactant streams. In addition the material must 
be of a resilient type that will not Settle Over a 
period of time. 
I claim as my invention: 
1. A lined chamber comprising in combination 

a pressure retaining outer housing having a re 
movable upper head, a segmental liner Within 
and spaced from said outer housing, Said liner 
comprising a plurality of ring-shaped Sections of 
a size adapted to be inserted into said housing 
through said removable head, Spaced Supporting 
members attached to the inner Wall of Said hous 
ing, other supporting members attached to each 
of Said liner Sections and Spaced to engage and 
rest on said Supporting members of said housing 
wall, a continuous strip attached outside the top 

C 

5 

6 
of each ring section and extending a short dis 
tance thereabove, said strip providing a slip joint 
With the adjacent ring Section, an insulating ma 
terial between said liner and Said outer housing, 
an aniular shaped insulation Supporting plate 
lesting on each of Said Continuous strips and 
positioned between Said housing Wall and Said 
liner at each of Said slip joints, and inlet and out 
let openings to Said lined chamber at the ends 
there.cf. 

2. The lined chaniber of claim 1 further char 
acterized in that Said in iner line is a heat ire 
Sistant metallic alloy and that said insulating 
naterial between said liner and said outer hous 
iing is of a resilient nature. 

3. A lined chamber for hot fluid streams con 
prising a vertically positioned pressure tight outer 
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housing of a Substantial thickneSS, a removable - 
upper head to said housing, a Segmental alloy 
metal liner comprising a plurality of relatively 
thin ring-shaped sections each being adapted to 
be placed into said housing through Said upper 
head, horizontally and vertically Spaced Support 
ing lugs attached to the interior of Said housing 
wall and spaced supporting members on each of 
said ring shaped liner Sections arranged to en 
gage and rest on Said Supporting lugs, a Con 
tinuous channel-shaped rib attached around the 
upper end of each of Said ring-shaped Sections 
and extending a short distance thereabove, each 
of said ribs forming a slip joint With the lower 
end of the section thereabove, a plurality of 
relatively narrow continuous ribs attached to and 
extending around the inside Wall of Said outer 
housing, last Said ribs being positioned in a man 
ner to be opposite the upper flange of each of said 
channel shaped ribs that are attached to Said 
iner sections, annular shaped plates positioned 
between said housing Wall and said inner liner at 
each of said slip joints, Said plates resting on Said 
continuous ribS Which attach to said outer Wall 
and on the upper flanges of each of Said channel 
shaped ribs attached to the ring shaped liner 
Sections, a high temperature resistant insulat 
ing material packed between said outer housing 
and Said liner, Said insulation being vertically 
Supported by said annular shaped plates, an in 
et and outlet means to Said lined chamber at the 
ends thereof. 

4. The lined chamber of claim 3 further chair 
acterized in that Said insulating material between 
Said inner liner and Said outer housing is of a 
resilient nature. 

5. The lined chamber of claim 4 still further 
characterized in that Said annular shaped insula 
tion supporting plates are removably bolted to 
Said continuous ribs, and heat resisting gaskets 
are placed between Said plates and ribs provid 
ing thereby a plurality of Substantially pressure 
tight vapor stops of Said plates that are spaced 
throughout said insulating material. 

ROBERT B, COLLINS. 
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