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MULTISTAGE CONVERTER

Application-ﬁled December 19, 1925, Serial No. 76,473, Renewed March 1, 1929.

This invention relates to multi-stage con-
verter - apparatus such as is _employed in
carrying out catalytic conversion processes,
as for example, in the manufacture of sul-

s phuric acid. - .

The principal object of the present inven-
tion is to provide a new and improved appa-
ratus of the character set forth of relative
simplicity and economical in construction

10 and operation. A further object is to incor-
porate in such an apparatus a system for the
circulation 'of & cooling medium for control-
ling the. temperature of the gases passing
through the converters and to so construct

15 and arrange the cooling system that contami-

nation of the catalytic material by scale from
the coolers is prevented. Other objects will
appear from the following description and
by reference to the accompanying drawings
20 forming a part hereof and wherein a satisfac-
tory example of an apparatus embodying the

~ principles of my invention is illustrated.

In said drawings, Fig. 1 is an elevation
partly in section of an apparatus constructed
in accordance with the principles of my in-
vention; Fig. 2 is a plan view partly in sec-
tion of the structure shown in Fig. 1; and
Fig. 3 is a vertical sectional detail through
one of the connecting sections of the multi-
stage converter.

The reference character A indicates a
multi-stage converter, consisting in the illus-
trated example of nine cylindrical sections
arranged in'siperposed relation and secured

30

35 together at their flanged upper and lower ex-

tremities by any suitable means such as the
bolts 10. The converter A as shown includes
four converter sections B, C, D, and E, a pri-
mary inlet section, a final outlet section, and

Each of the converter sections is of similar
construction and is provided with any suit-
able means such as the spaced foraminated

-45 plates 11 upon which is supported the cata-

lytic material (such as platinized asbestos).

A system for the circulation of any suitable
cooling medium such as air is provided for
cooling the gases to be treated in their pas-
50 sage from each converter stage to the next

three cliambered or vestibile sections inter- -
posed between successive converter. sections. .

succee&ing stage and also for effecting a pre-

liminary and final cooling of such gases in
their passage to and from the multi-stage

converter. This system consists of a plural- -
ity of coolers designated in the drawing as .

cooler No. 1, No. 2, No. 3, No. 4, and No. 5.
All of these coolers with the exception of No.
4 are identical in construction and each con-
sists of a cylindrical shell or casing 20 which
in the illustrated example, has its axis extend-

ing horizontally and is located to one side of .

the multi-stage converter A. Mounted with-
in the casing 20 i§ a plurality of tubes 21

through which pass the gases to be cooled,
and each of said tubes preferably has placed -
therein a helical baffle 22 to cause a swirling-

motion to be given to the gases in their pas-
sage through the -tubes. The cooling me-

60,

dium is introduced into the casings 20 of the -

coolers through bustle pipes 23, connected to

the side wall of each casing 20 adjacent to

70

one end thereof, and such medium passes
through the casing in contact with the outer -

surfaces of the tubes 21, flowing counter to
the gases to leave at the other end of the cas-
ing through the bustle pipe 24¢. Communi-
cation between the bustle pipes and casings
is established through a plurality of aper-

“tures 25 provided in the side walls of the cas-
ings. The bustle pipes 28 are connected by .

the branch pipes 28* to the stand pipe 26
which in turn is connected with the pressure
side of a blower 27, while the bustle pipes 24
are connected by the branch pipes 24° to a sec-
ond stand pipe 28 leading to the suction side

_of the'blower 27, said pipe 28 haying a branch

929 leading to a purge stack 80.

The gases to be treated are first passed.
through cooler No. 1, entering through the:
pipe 31 and leaving said cooler through the

pipe 32 which leads to the top section or pri-
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mary gnlet 83 of the converter A.- From the -

inlet ‘Section 33 the gases pass through the

converter section B to contact with the cata- -

lyst contained. therein, leaving said section

95

through the bottom thereof and entering the -

35 of which they pass through the pipe 36
to cooler No. 2, passing through the cooler
and being returned through the pipe 37 to

_vestibule section 34 from the flanged outlet -

-
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the inlet 37’ of the vestibule section 34.

_ Three of these vestibule sections, indicated
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by the reference characters 34, 44, 54 are
provided and interposed respectively be-
tween the converter sections B and C, C and
D, and D and E. Each section is provided
with a flanged outlet 35 through which the
gases from the converter section immediately
above pass on their way to the cooling system,
a flanged inlet 37/, through which the gases
are returned to the vestibule section, to pass
therefrom to the next lower converter sec-
tion, and an inclined partition wall 38 for
dividing each section into two chambers 39
and 40 and deflecting the gases from the
upper: converter section towards the outlet
35 and from the inlet 37" towards the lower
converter section. The inlet section 83 and
the outlet section 50 may be of the same con-
struction as the vestibule section shown in
Fig. 3, but in that case the chamber 39 of
the inlet section 33 and the chamber 40 of
the outlet section 50 would remain unused.

As the reactions which take place in the
later stages of the converter are less active
and therefore the heat generated is less in
each succeeding stage, cooler No. 4 is in the
form of an exposed pipe 41.

Dampers 42 are preferably provided for
controlling the volume of cooling medium
flowing to each of the coolers No. 1, No. 2,
No. 3, and No. 5 and similar dampers 422
are provided in the outlet branch pipes 242
to enable the flow of air to be regulated
separately for each of said coolers. - A
damper 43 is provided in the branch 29, and
in the stand pipe 28 I have shown the damper
45 adjacent to an opening controlled by a
shutter 46, to regulate the amount of out-
side air which may be admitted through said
opening to the suction side of the blower 27,

The operation is as follows: The gas to
be treated flows through the. apparatus in
the following path: entering cooler No. 1
through pipe 31, it passes to the primary in-
let 38 of multi-stage converter column A,
through converter stage B, to vestibule 34,
to cooler No. 2, back to vestibule 34, to
converter stage é, to vestibule 44, to cooler
No. 3, back to vestibule 44, to converter stage
D, to vestibule 54, to cooler No. 4, back to
vestibule 54, to_converter stage E, to final
outlet 50, to cooler No. 5, and thence through
pipe 47 to the absorbing apparatus (not

shown.) As the cooler elements are all lo-

cated outside of the converter column, the
scale which tends to collect upon the side
walls of the cooler surfaces can not drop
upcn and contaminate the catalyst as with
constructions in which the cooler elements
are directly connected with and form sections
of the converter column. In addition, the
present arrangement is more compact and
simple in construction than the combined col-
umn of converter and cooler sections. Fur-
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thermore, any of the cooler sections may be
disconnected whenever necessary or desirable
without disturbing or dismantling the col-
umn. .

I prefer to make the partitions 38 as sepa-
rate and individually removable members.
Inasmuch as the foraminated plates 11 of
each of the converter sections B, C, D, to-
gether with the supports or baskets on which
such plates are mounted, are of a diameter
smaller than the interior diameter of the
vertical sections, it follows that upon re-
moving the uppermost partition 38, the cata-
lyst carrier of the first converter section B
may be removed without disturbing the con-
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nection between the inlet section 33 and the -

converter section B, and similarly, by a suc-
cessive removal of the other partitions 38,
the catalyst carriers of the lower converter
section C, D, E may be lifted out of the
column A without dismembering the column
proper.

It is preferable to keep the cooling me-
dium flowing through the transferrers or
coolers, at a temperature above that at which
condensation of H.SO, will occur. At the
beginning of the operation, the shutter 46
and the damper 43 are closed, so that the
blower 27 will circulate the cooling medium
(air) through the four coolers Nos, 1, 2, 8,
and 5 in closed paths until the temperature
of such circulating air is raised to the proper
degree. If the temperature tends to rise fur-
ther, the shutter 46 is opened to admit cold

air from the outside, so as to maintain the .

temperature of the cooling medium within
the desired limits, it being understood that
the damper 43 controlling the purge stack
30 is also opened to discharge excess air. By
a proper manipulation of the dampers 42,
422, the amount of air propelled by the blower
27 can be apportioned variably among the
individual coolers Nos. 1,2, 3, and 5.

Various modifications may be made with-
out departing from the nature of my in-
vention as set forth in'the appended claims.

Tclaim:
~ 1. A multi-stage converter column com-
prising a plurality of spaced successive con-
verter sections and chambered sections inter-
posed between said sectioms, each of said
chambered sections having a gas inlet and a
gas outlet and an inclined partition extend-
ing between said inlet and outlet.

2. A multi-stage converter column com-
prising a plurality of spaced converter sec-
tions, a chambered section located between
two adjacent converter sections, and having a

-gas inlet, a gas outlet, and a partition be-

tween such inlet and such outlet, said parti-
tion being secured removably to its chambered
section so that upon taking out said parti-
tion, access may be had to the converter sec-
tion below without disturbing the body of
said chambered section or its connections:
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3. Inan apparatus for conducting catalytic .

. conversion processes, a converter column hav-
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ing a plurality of successive converter stages

arranged in spaced relationship and cham:
bered sections located at the ends of said
stages, means to subject the gas passing
through said column to a plurality of suc-
cessive coolings, said means comprising a
plurality of independent coolérs positioned
externally of said converter column and
having their longitudinal axis in a hori-
zontal plane, each of said coolers forming a,
conduit for the passage of the gas to be con-
verted, and connections between said coolers -
and the chambered sections of said column to
cause said gas to be passed through said
coolers and the converter sections in alterna-
tion. . ‘

4. In an apparatus for conducting catalytic
conversion processes, a converter column hav-
ing a plurality of successive converter stages
arranged in spaced relationship and cham-
bered - sections located at the ends of said

at each end of each of said successive con-
verter stages, each of said chambered sections
being provided with means to permit the
connection thereto of a gas inlet pipe ana a
gas outlet pipe and with means to direct the
gas from said inlet through an adjacent con-
verter stage and to prevent its passage di-
rectly from said inlet pipe to said outlet pipe,
a plurality of tubular coolers, one for each
of said chambered sections arranged to one
side of said converter column adjacent to its

3
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respective converter stage, said coolers being

sepatated from and independent of each other
and said column, and having their axis hori-
zontally disposed, and conduits connecting
each cooler with its respective chambered sec-
tion to cause the gas to flow serially and suc-
cessively through said coolers, chambered sec-
tions and converter stages. . -

In testimony whereof I have hereunto set.

my hand.
T HANS 0. C. ISENBERG.

stages, means to subject the gas passing .

through said column to a plurality of succes-
sive coolings, said means comprising a plu-
rality of independent tubular coolers posi-
tioned externally of said converter column
and having their longitudinal axis in a hori-
zontal plane, each of said coolers forming a
conduit for the passage of the gas undergo-
ing conversion and being provided with means
to puass a cooling medium therethrough in.
heat exchange relationship with said gas, and
connections between said coolers and the
chambered sections of said column to cause
said gas to be passed alternatively and suc-:
cessively through said coolers and the con-
verter sections. :

5. In an apparatus for conducting catalytic
conversion processes, a converter column hav-
ing a plurality of successive converter stages
arranged in spaced relationship, a chambered
section located between each adjacent pair of
the successive converter stages and having a
gas inlet, a gas outlet, and a partition be-
tween such inlet-and such outlet, said parti-
tion being removably secured to its chambered :
section, means to subject the gas passing
through the column to a plerality of succes-
sive coolings, said means comprising a plu-
rality of independent coolers positioned ex-

“ternally of said converter column and having

their longitudinal axis in a horizontal plane,
each of said coolers forming a conduit for
the passage of gases to be converted, and
connections between each of said coolers and
the gas inlet and outlet of its respective cham-

- bered section to cause said gas to be passed
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through said coolers and eonverter sections
in alternation. , :

6. Inan apparatus for conducting catalytic
conversion processes, a converter column hav-
ing a plurality of successive converter stages,
a plurality of chambered sections, one located
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