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To all whom it may concerrn:

Beit known that I, EDWARD JAMES DUFF,

engineer, a subject of the Kingof Great Brit-
ain and Ireland, residing at 30 James street,
Liverpool, in the county of Lancaster, Eng-
Jand, have invented certain new and useful
Improvements in Means to be Employed in
the Treatment of Producer-Gases; and I do
hereby declare the following to bea full, elear,
and exact description of the invention, such
aswillenable others skilled in the art to which
it appertains to make and use the same.

In a gas-producer plant arranged for the re- |-
trated the application of my invention to a
‘temperature - interchanger such as is de-

covery of ammonia from the gases the gases
are usually passed from the producer through
a temperature - interchanger before being
washed by a water-spray. The said inter-
changer is usually constructed of pipes
through which the gases issuing from the pro-
ducer pass, which pipes are surrounded by
other pipes or casings, through the space be-
tween which and the first- named pipes the
air and steam pass. on their way to the pro-
ducer. This method, owing to the slow rate
at which moistairabsorbsheat, doesnotadmit
of the reduction of the temperature of the
gases below about 300° centigrade, and when
Lhe oases at this temperature strike the water-
spray in the washer or scrubber there is a
areat absorption of heat by the water, and a
Jarge amount, of water-vapor is added to the
gases. This large addition of water-vapor
necessitates the employment of ammonia-re-
covery and gas-cooling towers of consider-
ably greater Size then would otherwise be
necessary.

My invention has for its ob]eet to reduce
the size and cost of the said towers and also
to reduce the cost of the operation by absorb-
ing the heat of the gases more effectwely be-
fore they meet the water-spray in the washer

- orserubber and utilizing this heat directly for

45 P

zo this meansthe spare heat is absorbed and the | A,which passthroughit.
temperature of the gases reduced to nearly | ries off with it a large amount of water-va-

the production of stea,m in the interchanger.
According to my invention I surround &
ortion of the pipes of the interchanger by
water instead of by air and steam, the portiou
so surrounded being preferably that through
which the gases last pass—that is, the por-
tion nearest to the washer or scrubbel By

the temperature required to maintain the
water in the washer or scrubber just below

boiling-point and to reduce the gas to a tem-

perature at which very little heat will be
‘given to the water in the washer or scrubber.
The heat which previously evaporated water

in the washer or serubber will in the arrange-

ment according to my invention be ebsorbed

in the interchenger to raise steam, which will
become absorbed in or mixed with the moist
air passing through the interchanger, and
thus be restored to the producer as heat.

In the accompanying drawings I haveillus-

scribed in the sneelﬁcatlon of United States
Letters Patent No. 662,062, granted to me
November 20, 1900; but my invention 1s not
limited to application to this particular form

of temperature-interchanger.

Figure 1 is a vertical section. Fig. 2 1s a
horizontal section on the line 1 2, Fig. 1, and
Fig. 3 is a vertical section on the line 3 4,

‘Flﬂ' 1.
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The tempeleture -interchangerillustratedis

constructed of a number of vertical tubes A,

through which the gas passes, such tubes be-
inginclosedina 1eetenﬂ*ular chamber B. Any
smtable number of these tubes A, preferably
those nearest the gas-outlet, are surrounded
by water to within a short distance of their up-
per ends, the space inclosing the tubes which

30

are sosurrounded with Water being separated

from the rest of the space by a dlaphraﬂ'm C,

-with an opening D at the upper part ebove

the water-level. Between the gas-pipes Aand
the outer shell B are depending partitions E,
constituting a bottomless chamber, with its
serrated lower part dipping into the water,
which is admitted by a cock F or in other con-
venient way. The air from the blowers en-

ters at G into the space between the plates K

and the upper parts of the gas-pipes sur-
rounded by it and is forced through the wa-

ter and issues under the serrated edges of the

said plates K into the space between the said
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plates Eand the outer casing B, absorbing in

its passage both heat and moisture from the
water made hot by contact with the gas-pipes
The airthereby car-
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por, and this saturated hot air then passes
through the opening D into the space around
the remaining gas-pipes A,which are not sur-
rounded by water, and as these gas-pipes are
nearest to the gas-producer and convey the
hottest gas the air and water-vapor passing
In contact with them become superheated on
their way to the outlet H at the lower end of
the chamber, from which they pass direct to
the gas-producer.

Inexisting processesalargeamountofsteam
has to be raised in steam-boilers (or to be ob-
tained from extraneous sources) to supply to
the producer along with the air the amount
of steam required. Alsoin the existing gas-
cooling towers the cooling depends upon the
amount of heat absorbed as steam by the air

in the water-cooling tower through which the

alr passes on its way to the producer. This
amount of "heat absorbed is limited by the
limited supply of air required. The heat ab-

sorbed in existing processes is not sufficient

to cool the gases sufficiently, and a large

amount of water-vapor passesaway with the
cooled gases to the furnaces or gas-engines.
This large amount of water-vapor reduces
the temperature of the gas-flames and causes
loss of efficiency and is very objectionable.
My invention by reducing the amount of
cooling to be done in the cooling-tower en-

ables the restricted amount of air hereinbe-

fore referred to to cool the gases to a lower
temperature than heretofore and to increase

~the efficiency of the gases.
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Having now particularly described and as-
certained the nature of this invention and in
what manner the same is to be performed, I
declare that what I claim is— |

L. In a temperature-interchanger, a gas-
passage, a chamber adapted to contain a body
of water penetrated by the gas-passage, an
air-passage adapted to be closed between its

inlet and outlet ends by the body of water

through which the airis blown in its passage
through the apparatus. |

2. In a temperature-interchanger for use
in connection with gas-producing apparatus,
& gas-passage, a chamber adapted to contain
a body of waterin contact with the outer sur-
face of the wall of said passage, an alr-pas-
sage penetrated by the gas-passage, and a
partition dipping into the body of water and
closing the air-passage.

682,920

5. In a temperature-interchanger for use
In connection with gas-producing apparatus,
a chamber adapted to contain a body of water,
an alr-passage, a partition dipping into the

body of water and closing the air-passage be-

bween its inlet and outlet ends, and a gas-
passage leading through the air-passage be-

tween its inlet end and the partition and

through the body of water. |
4. In a temperature-interchanger for use

In connection with gas-producing apparatus,

a chamber adapted to contain a body of water,

‘an alr-passage, a partition having a serrated

lower edge dipping into the body of water and
closing the air-passage between its inlet and
outlet ends, and a gas - passage leading
through the air-passage between its inlet end
and the partition and through the body of
water. | I

5. In a temperature-interchanger for use
in connection with gas-producing apparatus,
a gas-passage, a chamber adapted to eontain
a body of water surrounding said passage at
or near 1ts outlet end butnot at itsinlet end,
an air-passage part of which surrounds the
inlet end of the gas-passage and another part
of which is penetrated by the gas-passage at
1ts outletend, and a partition dipping into the

body of water and separating the two parts

of the air-passage.

6. In a temperature-interchanger for use
In connection with gas-producing apparatus,
a series of upright pipes suitably connected
ab top and bottom to form a continuous gas-
passage, an inclosing casing about said pipes,
a partition across the interior of the casing
dividing the same into two communicating
chambers -one having an air-inlet and the
other an air-outlet, a chamber adapted to con-
tain a body of water below the air-inlet and
about the gas-pipes therein, and a depend-
ing partition in said chamber dipping into
the body of water and dividing the alr-space
in the chamberabove the waterinto two parts

into one of which the air-inlet opens and the

other of which communicates with the air-
space in the other chamber.
In testimony whereof I affix my signature
in presence of two witnesses. |
EDWARD JAMES DUFF.
Witnesses: |
EDWARD SCOTLAND,
RALPH GIBBS,
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