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To all whom it may concern:

Be it known that I, EDWARD JAMES DUFH‘

a subject of the Queen of Great Britain and_;
Ireland, and a resident of 80 James street,

Lwerpool in the county of Lancaster, Enfr-—
land, have invented certain new and usefu_l

Improvement% in and Connected with the

Treatment of Producer-Gases and Apparatus

Therefor, (for which British Letters Patent

have been applied for, No. 18,580, September

14, 1899,) which invention is fully set forth | ¢

in the followmﬂ' specxﬁe&tlon

This mventwn has for its ob]ect to eﬁech.
greater efficiency and economy in the treat-

ment of the gases generated in gas-producers,

more especially with regard to the cooling of
the gases and the utlhza,tlon 01_’ other\mse |

' Waste heat therefrom.
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The tar is separated and the ammonia re-

covered, which may be done in the usual
‘manner by passing ‘the o
ducer upward through a,n absorption- ‘tower
containing material down over which acid is |-
The gases so deprived of tar
and ammonia leave the absorption-tower at’
the upper part or top and are mad}f to be
cooled before burning, and it is chiefly to the-
construction and arrangement of cooling’ ap- |-
paratus for this purpose that the improve-
| reaches the top of the tower C and is con-

ducted by the pipe f? directly to the top of

a second tower D, (suitably packed,) through

which air is forced at d, the sald air in its

upward passage meetmﬂ' the descending hot 83
water.
80 obtained is conducted from the outlet d?
‘to the gas-producer and gives rise to the pro-
| duction of a further qua,ntlty of gas, which is

{treated as hereinbefore described.

caused to F OW.

ments according to this invention relate. -

In the'following description the accompa-
nying drawings are referred to, Figures1 and
2 belng 1eﬂpectwely an elev ELth]:l and a plan

showmo' diagrammatically an arrangement of

appar atus aceordmﬂ to this mventmn_ FKig.

3 18 a vertical seetion of the interchanger or
and Fig. 4 is a houmntal sectlon of |

cooler;
the same on the line 4 4, Fig. 3.
The absorption- tower is mdlea,ted at A

The gases on leaving the said tower traverse |
a pipe and lute-box B and pass to the top of

a cooling-tower C, which consists of. any con-

venient numbel of superposed chambers ¢

and c?, pleferably dlﬁ"ereut in size and ar-
ra,nfred alternately. |

Passmcr vertically 'thmuﬂ'h .‘:1011 of the

larger chambels ¢ . are tubes d, almnwed'_
around a central space ¢, the open ends of
these tubes opening into the snmller cham-
bers ¢? above and below.

In each smaller chamber ¢ and flush mth

gases from the pro-

the dn 1d1nﬂ'-walls between ':Ld,]acent cham-

'fbels there is concentrically arranged a pipe
f,and opposed to the open ends of this pipe,

but at a short distance from it, are placed in 55

| each larger chamber ¢ plates g of somewhat
greater d1ametel than the pipes f. The hot
gases entering at the top pass downward

throucrh the tubes d in the larger chambers

c, the various streams reumtlncr and mixing 6o
":m ea(.h of the intervening sma,llel chambers -

‘In their downward passage the gases are

_eooled by water, which enters at the bottom
of the tower by means of the central pipe f
in the lowest of the smaller chambers ¢
| entering the larger chambers ¢ the water is

On 65

deflected by the plates g opposite the pipe-
exit,and it passes upward between and around

,‘fthe vertical tubes d, through which the gases
are passing.’
ter takes Elace in each of the larger chiambers

A similar deﬂeetmn of the wWa- 70

¢, since the water always enters tllese through

’the concentrie.pipes fof the smaller chambus

~ The gases thus deprived of their heat and

ﬁ"(}f much of their water- -vapor pass away at /v 43
from the bottom of the cooling-tower C and
are conducted to the place at wlneh they are
'to be consumed.

The water used for cooling the gases has
attained a high tempelature by the time it 8o

The mlxture of alr and water-vapor

_ Qo
The lute B in the pipe connecting the am-

‘monia -recovery tower A and the cooling~
tower C is provided with baffle-plates b, fixed
at the sides and alter nately at top and bot-
tom to the walls of the pipe B. There are g5
‘also similar
‘When these lute- boxes contain. no liquid,

luting arrangements below.

the gases pass freely through the spaces be-

neath the plates; but on the admigsion of

liquid an effective lute is formed (by the 100
liquid closing the spaces beneath the plates)

| which the gases will not pass at the ordinary
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S0 “that the gas will

working pressure. The first lute- box 1S

double one, consisting of the portions B3? B3
and according to which one is luted (by
liguid admitted by the pipes and valves 2)

the gases from the producer pass either to
the ammonia-recovery tower A or without
traversing this directly to the cooling- tower
C throuﬂ*h the lute-box B*, or when thls lat-

ter and the lute- box B¢ are closed then
through the lute-box B® direct to the point
of consumptlon as required. When the lute-

box B?is open—that i is, not luted with liguid—.
and the lute-box B is closed—luted with lig-
- uld—the gas passes through the lute-box B?:
into the absorptlon tower A and afterward :
passes through the pipe and lute-box B down
through the 000111:1 g-tower C and out through
the then- -open lute-box B at the back of the
~ baffle-plate b in the closed lute-box B’ to the

exit X.

B® and B® are opened by withdrawing liquid,

B? directly to the exit X. This arrangement

caollnﬂ'-tower or both, to be shut o

with the production of gas.

Having now par 1310111&1*13*’ described and as-
‘eertamed the natureof the said invention and
I what manner the same is to be performed,

I declare that what I claim is—
1. The combination with gas-producers of

an interchanger of heat thmun'h which the
gases from the producer are pdssed and

throun*h which water is also passed so that

the water abstracts heat from the gases, and

means for b1mg1nﬂ' the water, thus heated

‘into contact with air to pmduce a mixture of

alr and water-vapor, and means for passing
the said mixture to the gas- producer, sub-

stantially as hereinbefore deserlbed

2. Incombination with gas-producers of an

:

| interchanger for cooling the gases therefrom

consisting of alternately-arran ged:chambers,
the alternate ones of which are provided with
tubes in communication with infervening

chambers provided with a passage for water
into, and from, the first-named chambers
and with deflectors to cause the waterto pass

around the tubes through which the gases

pass, substantially as hereinbefore described.
3. The combination with an absorption-
tower through which gases from a producer

are adapted to be clreul.a.ted a-cooling-tower

having a plurality of contwuous passages for
the gas and water respectwely, a passage

-'connecbmn*the upperends of the gas-passages

with the outlet from the absorption-tower, and
amixing-tower havingan air-inlet at itslower
end, and a water- mlet at 1ts upper-end - con-
nected by a passage with the upper -ends of

| the water-passages of the cooling-tower,:sub-

To put the absorption-tower A out of op-:
eration, thelute-boxes B, B% and B®are closed |
by 11q111d and the lute-boxes B?, BY, and BS
are-opened by the removal of hquld so that
the .gas will then pass only through the cool-
ing- tower C. When both the absorptlon- |
tower A and the cooling-tower C are to be

stantially as described.
4. The combination with an &bsorptmn*
tower through which gases from -a produecer

are ada,pted to be urculated a cooling-toswwer
havinga plurality of eontwuous passages for
the gas and water 1espeeb1vely, a ‘passage

e, connectmu' the upper ends of the gas-passages
put-out of operation, the lute-boxes B?, BY, .

and B are closed by liquid and the lute-boxes

with the outlet from the absorption-tower, a
mixing-tower h:wu:i,b an air-inlet at its IOWGI

{ end, and a water-inlet at its upper end con-
pass from the mlet and
in front.of the baffle-plate b in the lute-box

nected by a passage with the upper-ends of
the water-passages-of the cooling-tower, by-

| passages from the gas-inlet pipe to the ab-
allows 1he ammonia-recovery tower or the
" for re-.
pairs or othel purpose without interfering

sorption-tower, to the upper ends of the gas-

passages throu':rh the cooling-tower, and to

the gas-outlet passage from the coolin ﬂ*-tower
and means at the junctions of the conneet-
ing-passages between the towers.-and in the

passage from the upper end of the absorp-

tion-tower to the cooling-tower, wherebysaid

| passages may be closed and Lhe absorption-

tower, or both the .absorption-tower and the
eoolmg -tower, eut out of the circuit for the
circulation of the. gases, sabstantially as de-
scribed.

In testimony whereof I have signed this

specification in the presence of two subscrlb- |

1n o withesses.

EDWVA;RD JAMES DUFF.

Witnesses:
ALFRED PATCHETT,
- THOMAS SPROAT.
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