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To all whonv it may concern.:

Be it known that I, Huen Boyb, a subject
of the King of Great Britain and Ireland, and
a resident of Thornton, in the county of Lan-
caster, England, (whose postal address 1is
Blanchard House, Thornton, England,) have
invented certain Improvements in Processes
of and Apparatus for Purifying and Cooling

- (Gas-Producer (Gases, (for which application
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for British Patent has been made, No. 1,182,
dated January 17, 1903, ) of which the follow-
1ng 1S a Spemﬁcatlon

This invention has for its object to provide
animproved plant for the production and puri-
fication of gas, particulariy for those gases
obtained from inferior grades of coal, so as
to permit of the production from such coal of
a gas that will be of value for use in gas-en-
oines or the like, where it is essentlal that a

oas be used whmh will leave no tar deposit
in or adjacent to the valve mechanism. This
object 1 attain by the peculiar combination
and arrangement of generator, gas-washing
vessel, fan, water purifier, tar-separator, con-
denser, and scrubber, as will hereinafter be
more particularly set forth.

A further object of my invention 1s to so
arrange these elements in combination with a
steam-boiler heated by the gas itself as it
comes from the producer that all the necessary

power-consuming devices necessary for the
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proper cooperation of my improved plant—
such as fans, pumps., and the like—may be
economically operated.

In the accompanying drawings, Figure 1,
Sheet 1, is a plan, and Fig. 2, Sheet 2, a side
elevation, of the improved apparatus. Nig.
3, Sheet 3 is a longitudinal section, and Kig.
4.‘ a transverse section, of a detail connected
with the apparatus.

In the drawings the same reference letters
and numerals are used to mark the same or
like parts wherever they are repeated.

In carrying out the invention there 1s pro-
vided a steam-boiler A, which is fitted to the
cas-outlet B’ from the producer B. The

boiler A is of the usual upright type, having

a fire-door A’, grate-bars, and the usual boiler
accessories, the smoke-stack or chimney part
A? being furnished with a valve A°. When
starting to put the improved plant into oper-
ation, steam is first raised in the boiler A by
ho*htmcr a fire on the boiler grate-bars, the
chlmney valve A° being opened for the escape
of the products of combustion. When suffi-

cient steam-pressure has thus been obtained,

the steam 1s used to operate a Steam-;]et blower

C to blow air inte the producer-fire, which has
been lighted in the usual way, the steam be-
ing led into the blower by the pipe connec-
tion (', or, if preferred, the air may be
blown into the fire by a fan driven from an
engine, to be hereinatter described, the ex-
haust-steam from the engine being used to
moisten the air, the exhaust-pipe for this pur-
pose being led from the engine into the de-
livery-pipe from the fan.

6o

‘When the -producer-fire 1s in condition so -

that gas of suitable quality is being produced,
the fire-door A’ and chimney - valve A® are
tightly closed. The producer-gas then en-
tering the boiler A and tr aversinﬁ over the
heatmo - surfaces without being consumed
passes up the chimney A®and down a pipe A%,
leading therefroin to a tar-separator and gas-
wa%hmw vessel D, the sensible heat of the ¢ oas
thus taluno the pla,ce of that of the ordinar A
fire. In this tar-separator D, which is of an
improved form, the gas enters an inner cham-
ber D', Figs. 3 and 4: and the pressure forces
it 1n- fine stre&m% throufrh small
the sides of the chamber “and throu oh a water
seal B in a trough or lute-box L1 nto an ex-
ternal chamber part E, from which it passes
by side passages E’° E* into another inner
chamber G, corresponding to the first cham-
ber D', then through another series of holes
G' and through a second water seal G?in a
lute-box G* into an external chamber G*, from
which 1t passes for further treatment into an-
other part of the apparatus, to be referred to
shortly. The lute-boxes E G°, as shown in
Fig. 3, extend outward and slope upward ab
one side beyond the separator D, so that de-

posited tar and dust may be comremently raked

out, swivel drain-pipes H' H? being furnished
for each box for the purpose of reo‘ulatmg
the level of the water, the pipe H’ for the
upper box K draining,
lower box G° and the plpe H? for the lower

box draining into the lute B® in connection

with the producer B. The tar-separator thus
consists of two sets of inner and outer cham-
bers and lute-boxes; but more than two may
be employed, if desired, and in some cases
one set may only be used The gas leaves
the last external chamber G* of the separa-
tor D by outlet-pipes or exits > G” and en-
ters a revolving fan J, driven as hereinaf-
ter deseribed, and meets with a spray of wa-
ter introduced into the fan through a pipe
J'. The gas is thereby further subjected
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2.

to the cleansing action of water, which, along
with the tar, is partially separated from the
gas by the centrifugal action of the fan J.
The action of the fan J is such that the par-
tially-separated water, tar, and gas on leaving
the fan pass with speed and pressure into a
box K, provided with two partitions or screens

K’ X% in which are formed rows of small holes
~or slotted perforations, the holes in the screen

K’ next the inlet I’ being preferably smaller
than and not opposite to those in the other
screen. Thegasin passing through thescreens
K" K*® is thus divided into small streams, so
that the globules of tar and water are broken
up and the tar and water thereby effectively
separated from the gas. The tar and water
settle down in the bottom of the box K and
are run off through a gas-sealed water lute-
pipe IX*. In some cases one screen or even
more than two screens may be employed.
The gas now passes from the separating-box
K into a pipe K>, leading to the upper end of

an evaporator-condenser coil L, the lower end

or outlet I.” of which is connected to a scrub-
ber M. The gas thus takesadownward course
through the coil; but it may be arranged to
take an opposite course, if desired. Water
1s run over the outside surfaces of the coil.of

pipes L tfrom a water-trough L/, the water

emerging from the trough through perfora-

tions L, Fig. 1, formed in its base, so that it

1s thus equally and effectivelv distributed over
the pipes. The water finally falls into a re-
ceptacle or trough I’ arranged underneath
the coil L. A pump N, driven by an engine
P, receiving steam from the hoiler A. is pro-
vided to circulate the water from the lower to
the upper trough, a suction-pipe N’ being led
trom the lower trough L’ to the pump N, while
a discharge-pipe L' is led from the discharge
side of the pump to the upper trough L, so as
tosuitably discharge the water into the trough
as required. A feed-pump @ for the boiler A
and also the fan J are driven by the engine P,
motion being conveyed from the engine to the
fan preferably through belt-gearing P'. The
gas after passing through the condenser-coil L,
as aforesaid, then enters the serubber M at its
lower end. The serubber is of the usual con-
struction and is arranged with four perforated
shelves M" M* M® MY, preferably in the form
of stout iron wire-mesh pieces. On the lower

%99,589

or first shelf M’ there is preferably placed
a layer of broken coke. On the second shelf

M coke or similar material is arranged in a

smaller state of division. On the third shelf
M* there is placed chips or shavings of wood,
and on the fourth or top shelf M* sawdust or
woolen or cotton waste. The bottom of this
scrubber M is provided with a drain-pipe M>.
which is suitably sealed by water. The gas
thus completely cleansed and dried passes
from the scrubber M by the outlet M® either
to the gas-engine direct or to a gas-reservoir,
as may be required. -

In some cases the gases may be led direct

from the producer to the first separating and
washing vessel D without passing through a
steam-boiler, and in this case the machinery
used may be driven in any suitable manner.

What I claim as my invention is—

I. A gas making and purifying plant, com-
prising a producer, a tar-separator in which
the gas direct from the producer comes in di-
rect contact with the water, an outlet from

-sald vessel, a fan connected thereto, a pres-
-sure-box, a passage from the fan to the box

whereby the gas may be driven with increased
pressure into the pressure-box, an evaporator-
condenser, a passage from the box thereto, a
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scrubber and a passage from the condenser to

the scrubber, in the sequence deseribed.

2. A gas making and purifying plant, com-
prising a producer; asteam-hoiler at the outlet
therefrom, a gas-washing tar-separator at the
outlet from the boiler, an engine driven by the
steam from the boiler, a fan at the outlet from
the gas-washing vessel, and driven from the
sald engine, a pressure-box at the outlet from
the fan, whereby the gas from the gas-washinge
vessel may be driven with increased pressure
into sald pressure-box, an evaporating-con-
denser at the outlet from the pressure-box, a
scrubber at the outlet from the condenser and
a pump for supplying water to the condenser
driven by atoresaid engine, substantially as
described.

Intestimony whereof I have signed my name
to this specificationin the presence of two sub-

scribing witnesses.
HUGH BOYD.

Witnesses:
Wwm. PIERCE,
JoHN HENRY THOMAS.
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