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To all whom it may concern : |
Be it known that I, SAMUEL LLOYD, a sub

- Ject of the Queen of Great Britain, 1631(11110

- I0

- ab Birmingham, in the county of \«Vfuwmk
England, 110]1-1]:1&51361 have invented certain
new and useful Impmvements in Apparatus
for Generating and Purifying Gaseous Fuel
and Preventmn‘ the Formation of Smoke in

the Burning of Gaseous Fuel , (forwhich I have-

recelved Lt,ttels Patentin Duwland No. 2,797,

dated June 25, 1881;) and I do hereby declare
‘that the following is a full, clear, and exact

description of the 1nvent10n whleh will en-

~ able others skilled in the Eblt to which it ap-
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pertains to make and use the same.
The object of my invention is to economize

the production of gaseous fuel and to prevent

or diminish smoke in the burning of* gaseous

fuel, to condense and precipitate Volatlle and

Suspeﬂded matter contalned in ‘gaseous fuel,
to effect the burning of the said fuel economi.

cally, and to obtam valuable products from

. the condensed and precipitated matter.
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My invention is especially applicable to the
furnaces of boilers of locomotive steam-en-

gines and the furnaces of the boilers of marine

steam-eng gines, but is also applicable to the fur-

‘naces of steam-boilers for stationary steam-en-

gines, as well as to furnaces gener ally in which
gagseous fuel is employed.
In generating the gaseous fuel I employ
O@Ner ELtOIS of the ordinary kind, excepting
that in the generators' employed on locomo-

tive-engines fmd on board steam-vessels for |

marine - engine boilers I avail myself of the

rapid motion of the generator through the air

to secure.a strong draft through the ﬂ*enemtm
S0 a8 to pr oduce the gaseous Fuel mpmly and
thereby permit of the use of a smaller gener-

ator than is practicable where no Such draft

is available.
In order to produce a draft in the gener ator

by the motion of thelocomotive or steam -Ves-
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combustion in the generator, I fix one or more
tubes in the line of the locomotwe or steam-

vessel’s motion, the open ends of -the tubes

~ being turned in the direction of thesaid motion.
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‘The said open ends of the tubes are expanded
or trumpet-shaped. The other ends of these

the fire-bars.

| tubes terminate in tuyeres at or near the bot-

tom of the generator. That portion of each

colled around the hottest part of the generator.
Thé air entering the tubes is thereby heated on
its way to the generator, and by its high tem-
perature pr omotes eombustlon 1n the Smd o'en-
erator. In order to regulate the supply of air
passing throu oh these tubes into the gener-

ator, I fix in each of them valve or tap, by

means of which the passage of air may be par-
tially orwholly stopped, as desired, and I also

i ix 1n each air-tube a steam jet or IHJthOI’ SO

as 1o propel alr through it into the generator

when the loeomotwe or Steam- Vessel 18 not 1n

motion, or is not moving at sufficient speed
thr 011011 the air to give the requisite draft. I
also prowde asteam-pipe communicating from

the boiler to the generator, the said pipe hav-
ing a tap, so. th‘lt should’ there be too much
fire In the generator the same may be reduced

1 extent, or entirely put out should occasion
require, and thus be under perfect control.

Where, as in locomotives, the generator is in
75

the open air, I Sometlmes obtain increased
draft by means of a deflector consisting of a
metallic platefixed a short distance below the
bottom or fire bars of the generator. This de-

flector 18 carried by a houzontal axis situated
at the middle of the plate, so that whichever

way the generator is tmvelmo the said de-

flector can be so inclined as to direct a cur-
rent of air through the bottom of the genera-

' tube between its trumpet-mouth and tuyere is

55

EQ

70

S0 -

tor, the said current of air being heated by

contact with the deflector. VVhen convenient,

T make the fire-bars of the coenerator hollow

and cause the current of air entermﬂ* the gen-

erator to be further heated by passing throug oh -

1 pass 1t immediately upon its leaving the
gener ator through a pipe having the Sha.pe of

siphon collects anythm o that may be deposited,
and then conveys the gas through pipes, tubes
or passages into a condensmo* chambel where
the volatile matter is more completelv COI-

“densed, the suspended matter pI‘BClplt’Lted

and the gaseous fuel cooled.

Where, in St“LtIOll"lly generators and fm‘- 100

‘Before effectmo* the combustion
| of the gaseous fuel passing from the generator,

QO

| ‘an mverted saphou with a tank below it. The
. sel in addition to the draft produced by the |
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naces, the draft of the generator, combined with
that of the furnace 1n which the gaseous fuel 18
burned, 1s not sufficient to determine the pas-
sage of the gaseous fuel from the generator to
the furnace with the rapidity necessary, 1 as-
sisb the natural draft by means either of a ro-
fary fan or Dblower or a steam-exhausting jet
such as are commonly used for like pmposes

A rotary fan may aiso be used with locomo-
tives, and driven by vanes fixed on an axis,
and made to rotate by being carried rapidiy
through the air by the traveling of the loco-
motive; but in the case of locomotives the ex-
haust-steam will in ' gener al produce sufficient
draft.

The condenser into which the gascous fuel
from the generator is passed in order to cool
it and condense and precipitate the volatile
and suspended matter is constructed as fol-
fows: In a hollow eylinder or easing I fix a
series of tubes openat each end. The‘
the generator 1s conveyed into the said eylin-
der or casing, and 18 cooled by contact with
the tubes, which are kept cool by the passage
of water or aur through them; or the gas may
pass through the tubes, which in this case are
cooled by water or air in contact with their
exterior. In order still more effectually to
purlfy the gas from suspended matter, I cause

11 to pass through a series of perforated plates

or shelves fixed at one end of the casing of the
condenser or fixed i ageparate casing. Where
the gas requires to be nrged forward by means
of a rotary fan between the condenser and fur-
nace, 1 1melose the rotary fan in a perforated
casing, the latter being inclosed in an outer
casing.
the fan, and by 1ts passage through the per-
torated casimg suspended matteris precipitated
and falls into a receptacle below the fan.

In applying my invention to steam-vessels
Lprefer to place the condenser horizontally be-
low the level of the water, and in such a posi-
tion within the interior of the vessel that the
tubes described, through which the water pass-
es, are 1n a line or nearly ina line with the ves-
sel’s motion. The position of the condenser
may, however, be varied according to require-
ments; but 1t placed above the water-level a
centrifugal or other pump should be used to
cause sutlicient water to pass through the con-
denser to produce the cooling effect required.

In applying my invention to locomotive-
engines 1 prefer to place the condenser in
such a position that the tubes through which
the air passes are in aline or nearly in a line
with the locomotive’s motion; and to faeili-

tate the passage of water or air through the

~condenser, I prefer to make the ends of the

6O

tubes at which the water or air centers of a
trumpet shape.

When gaseous fuel, before being burned, is
passed through a condensing apparatus ac-
cording to my invention, the tar and other sus-
pended matter 18 precipitated and the ammo-
nia and other condensable matters condensed,

1S from |
from the condenser, as well as those in Cthe in-

The gas 1s admitted at the center of |

» ) | ' 294,646

with a proper supply of air, burns with a flame
quite smokeless, and locomotives and steam-
vessels to which my invention is applied travel
without producing the nuisance of smoke,
so objeetionable in 01(1111‘1111' locomotives and
steam-vessels.

In order to burn the gaseous fuel in the most
efficient manner, I pass both it and the air
through passages or pipes round or along the
heated sides of the furnace, so that one or bhoth
may be in a highly-heated state prior to com-
bustion. DBy this means the heating eftect,
when combustion takes place, 1s very greatly
1ncreased.

The condensed and precipitated matter ar-
rested by the condenser and pipes leading to
and fromit and from the receptacie below the
fan or blower may be treated for the produc-
tion therefrom of tar or tar produets and am-
monia compounds.

The pipes, tubes, or passages ]e*‘uhnﬂ to and

terior of the condenser, require cleaning from

time to time, in order to 1 enmove the {leposw of

car bonaceml% matter that is formed in them. 1
effeet this cleansing by passing
steam or a current of hot water Lhrounll them.
The heat and solvent power of the slmm 01 Wa-
ter loosens and detaches the deposited matter.

The accompanying drawing represents in
clevation and part in plan an apparatus con-
structed according to my invention for gener-
ating and purifying gaseous fuel and prevent:
ing the formation of smoke in the burning of

gaseous fuel. |

« 18 the generator, of the oulmm"}f construce-
t1om, excepbmn that when my invention is em-
ployed on a locomotive or steam-vessel 1 em-
ploy one or more trumpet-mouthed tubes, b,
to produce a draft in the generator. The
tubes 6 may have valves or stop-cocks to regu-
late the amount of air entering the generator.

Instead of or in addition to the trumpet-
mouthed tubes 6, one or more steam-jets for
injecting air into the gencrator may be em-
ployed. The gaseous fuel passing out of the

generator at ¢ de&cends the tubes d d, consti-

tuting a condenser passing into the vessel ¢,
where the greater part of the tar and ammo-
niacal liquor produced in the generator is de-
posited by the cooling of the gas as it passes
through the said tubes ¢ d. When water is
employed to cool the tubes d d, they are sur-
rounded by a water-tight casing,through which
water is made to circulate by being introduced
at the bottom and passing off atthe top. From
the chamber ¢ the gas passes by the pipe f into
the chamber ¢, which contains a series of
plates, & I, made of perforated sheet metal or
wire-gauze. Any uncondensed tar or sus-

pended particles of tar is condensed orarrested

by the said plates & % and collects in the bot-
tom of the chamber g. I‘rom the chamber ¢
the purilied gas passes by the pipe % to the
blower or fan /, by which it is forced, under
pressure, 110110 the pipe m to the place where

and the gaseous fuel thus purified, when burned | 1t 1s to be burned Where there is sufficient

a current of
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draft without the blower or fan 7, it may be dis-
pensed with. L - o
The contents of the chambers ¢ and ¢ may
from time to time be drawn off through the
5 pipes ¢ ¢°, provided with stop-cocks, into the
receptaclen. - - . o
P 18 a branched steam-pipe, one branch, ¢,
of which, provided with a stop-cock, opens
into the top of the condenser d.
r of the said pipe p, also provided with a stop-
cock, opens into the chamber ¢ in the manner
represented in the drawing. | o -
- The tubes d of the condenser and the plates
li of the chamber. g are liable to get clogged
15 with tar and other matters, and in order to
clean them steam is introduced through the
pipes g , the tarry matter is thereby liguefied,
and by the rush of the steam the pipes d and
plates & are cleared, the tar falling into the
chambers ¢ and g, and from thence passing to
the reservoir n, from which it is removed from
. time to time in order to separate it into its
constituents and utilize those of them which:
~are of value. S |
25 'The figure at A shows the pipes d of the
condenser in plan. , |
My improvements are applicable both to
gaseous fuel obtained by slow or imperfect
combustion carried on for the purpose of pro-
dueing the said gaseous fuel, and to gaseous
fuel obtained as a residual or waste product—
a8, for example, the gaseous fuel evolved from
- blast-furnaces in the smelting of iron. Mix-
tures of these kinds of fuel may also be treated
35 according to my invention. | -
Having now described the nature of my in-
vention and the manner in which the same is
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ing, and the branched steam-pipe having a

‘steamboat, locomotive, or the like—the com-

to be performed; I_Wish it to be unde'rstood
that I claim as my invention— -

- 1. The combination, with a gaseou_s - fuel '40 '

generator comprising a stack and air-inlets, of
a tubular surface condenser, a dry friction-
scrubber, and steam-pipes for admitting steam

‘into the condenser and scrubber for cleaning

. ‘the same, substantially as described.
The branch |

2. The combination of the gaseous-fuel gen-

erator provided with air-inlets, the condenser

comprising the series of tubes, the scrubber.

comprising perforated plates incloged in a cas- )
_ 5O
branch opening into the condenser, and a sec-
ond branch opening into the serubber, sub-
stantially as described. | -

3. In a steam-propelled vehicle—such as a

55
bination, with the boiler-furnace, of a gaseous-

fuel generator comprising a stack and air-in-
lets, and purifying apparatus for condensing
and separating the smoke-producing elements,
interposed between the generator and boiler- 60
furnace, substantially as desecribed. B |
4. In a vehicle—such as a steamboat, loco-
motive, and the like—the combination, with a -
gaseous-fuel generator carried bysaid vehicle,

| of a condenser for purifying the gaseous fuel, 65
-and means for cooling the condenser bya cur-
rent or circulation of the fluid, air, or water

through which the vehicle moves, substan-

tially as described.

- ~ SAMUEL LLOYD. f[r.s.]
Witnesses: - -
- GEORGE SHAW,
- RICHARD SKERRETT, =
Both of No. 37 Temple Street, Birmingham.
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