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D SEECIFICATiOH forming part of Letters Patent IMo. 826,866, dated June 13, 1899.
' Application filed May 13,1898, Sericl Ko, 680,635, (No model,) -

- To all whom it inay concern: .

. . Be it known that I, RoBErT H. LAIRD, a
. subject of the Queen of Great Britain, aud s
resident of Boston, in the county of Suffolk
- 5 and State of Massachusetts, haveinvented cor-
tain new and useful Improvements in Proe-
- esses of and Apparatus for Manufacturing
Gas, of which the following, taken in connec.
tion with the accompanying drawings, is 3

1o specification. S
My invention rélates to the manufacture
of gas forilluminating and heating purposes
from coal and oil or other carbonaceous ma-
terial, air, and steam; and the invention con-
15 sists in the process and apparatus therefor,

as -hereinafter described, and set forth in the:

claims. | |
- Referring to the accompanying drawings,

. Figure 1represents a vertical section through |

20 an apparatus embodying my invention for
producing gas for illuminating and heating
purposes. Iig. 2 is a plan or top view of
same, showing the upper portion of the con-
veriersinsection. Fig, 8is a horizontal seec-
- 25 tion of the entire apparatus, taken on line 2
xz of Fig. 1. Fig. 4 is a longitudinal section
taken through one of the generators. Fig.
o 18a longitudinal section taken through the
fixing-chamber. Fig. 6 is a detail.

In the apparatu: I employ two generators
communicating with each other at their lower
endg' .A’. - -
oA Tepresents the first
Bupplied with coal from a hopper B and fed

1into said generator in regular quantities by
-means of spiral feeding-rolls C, to which mo-
tion is imparted by any suitable means.

D 1s the second generator, that, is supplied
with eanncl-coal orcoke from a liopper I3’ by
means of spiral feeding-rolls ¢/, as before de-
sceribed. , | |

Thé hoppers B B’ are supplied with coal or
coke by any suitable means. =~ |

1The generators AD are preferably formed

/

30

45
refractory material, or they may be formed

- entirely of or lined with fire-brick, the whole
pbeing inclosed within an iron casing ¢, the

first generator A communicating with the |

50 second generator D by means of an arch H
* Sothat the products of comb ustion in the firgt

Iliiil iiffi* -1 i ||' - e " = W [ .. .. - - - y
vier) [ . . 1 o
" . . : IFE - - r '

geunerator, which is,

of ordinary brick and lined with any suitable {

-*'. »

“with a manhole A’ for the purpose of clean-

| generator A will pass into the second genera-

lor D by means of said arch E. Over the top
of these generators is arranged a water-tank
¥, through which water circulates by means
of pipes f /' in order to keep the upper sur-
face of the generators cool. |

One or both of the generators is provided

Ing or repairing the inside of said generators
when required, and the ash-pits are fitted

with doors 1, as shown in dotted lines, for the

purpose of cleaning out same. The upper
part of each generator may also be formed
with doors 2, as shown in dotted lines, and
also with peep-holes 3 in order that the op-
eration in said generator may be inspected,
if desired. . | “ . o

The coal or coke in the generators is sup-
ported by grates 3, the bars of which are ca-
pable of being rotated in order to brealk up
clinkers and keep the fire clean. -

In order to sustain combustion of the fuel
in the generators A D, T employ a tank di-
vided into two compartments IT H' and con-
taining'a liquid (as water) solution having
the property of absorbing nitrogen, said lig-
uid or soluticn being supplied to the tank
through a pipe J. The first comphrtment I1
Is supplied with air under pressure through
2 pipe £, said pipe being bent down, so as to
deliver the air into the liquid or solution, af-
ter which it passes from the top of the first
compartment I into the lower portion of the

second compartmént I’ by means of a bent

pipe /v’ and after passing through the liguid
or solution in said compartmentis conducted
to the under side of the grates G G by a pipe
I, provided with nipples 7, and delivered in
the form of spray or vapor. | |
JJ are pipes fitted with suitable valves by

| Which the contents of the compartments H L’

may be drawn off when desired. The pipe I
is also supplied with heated gas from any
suitable source through a pipe K, that com-
mingles with the air in pipe I. Thus com-

bined air and gas will be delivered through

the nipples 7 directly under the erates G.
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1ae generators A I are supplied with su-

perheated steam from a superheator of the
following construction: I is an outer casing
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| provided with a horizontal shelf or partition -
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M, upon which are arranged two upright cvl-

inders N N’, the upper ends of w hich pass

out.through the upper wall of the casing L.
Kach of these cylinders is preferably fitted
with an upright stationary rod or shaft P,
upon which'is mounted a number of disks Q,
(preferably of the form shown in Fig. 6, so as
to leave passage-ways thelethloufrh ) of iron
orcopper oriron and copper or other suitable
metals, Jarranged alternately, whieh plates
are heated to a sufficient degree to take up
the oxygen, and thus liberate the hydrogen
from steam admitted to said eylmdels N N’
(from any suitable souree) through pipes R,
which are fitted with valves 7 toregulate the
amount of steam admitted.
vided in the lower part of the casing, so that
the same may be cleaned or repaired.

. The hydrogen liberated in the superheater-
chambers N N’ is by a pipe S conducted by
pipes S’ to pipes 'L, built in the walls of the
generators, and is then supplied thr ough noz-
zlos ¢ or other suitable openings onto m*above
the surface of the coal or coke in said gen-
erators, and, if desired, it can also be delw-
ered hy plpes S? into the fuel, the pipes S §°

being fitted with suitable v: 1lves s g2todirect

the steam in the desirved direction.

The steam admitted into the eylinders N N’
by the pipes IR is superheated by means of s
perforated gas-supply pipe U, provided with
a number of jets 1, which when ignited will
throw up jets of.gas under the ey viinders N
N’y as shown. Said pipeis fitted with a valve
U’, by which the supply of gas is regulated.

The steam that passes through the thndu‘
N may be econducted from 1]10 upper end of

said eylinder to the lower portion of the c,yl-

inder N' by a pipe V, litted with valves v 2/,
5o phat when the Valve ¢is open and valve 2’
1s closed the steam will pass from the eylin-
der N into the cylinder N'; but when the
valve v.1s closed and the valve 2’ is open the
superheated steam from the eylinder N will

be earvied over by a pipe V' to a fixing- Lhmn- ‘

ber Y, hereinafter deseribed.

The space in the superheater around the
eylinders N N’ becomes filled with the prod-

tets of combustion of the gases that have
passed through the pipe U, and said products
become Imatod bo a high degree and arve then
carried over by a pipe W to the lower end of
the generator A and delivered above, the coal
or c¢oke within same, said pipe being fitted
withr & valve ' to regulate the quantity ad-
mitted from the chamber 1. to the generator A.

Within the gencrators A D are m'mnged

coils of pipes :r, connected by pipes ' to a
The

suitablo oil or other h ydrocarbonsupply.
oil in the cotls beecomes heated to a high de—

gree and is then carried over by a pipe a2 to

a perforated coil of pipes z*, situated at the
upper portionof what Iterm :L“ﬁ'tmrr-elmm-
ber” Y—that is to say, a chamber in which

- the gases liberated from the coal or coke, hy-

drocarbons, superheated steam, free hydro-

gen, and air in varying propor vions 1‘8qmmd | periorated plates O ¢

A dom* 7 is pro-

;
|

wires e.

in manufacturing various kinds of gases be- :

come mixed, as*hereinafter described. -

7 i8 a dust or ash chamber arranged be- 70

tween the generator D and the ﬁxmw-cham- |
ber Y.

This dust or ash chamber is in con-
nection with the generator D by a passage d -

and to the fixing- ehamber Y by a passage v,

_ > 715
dust, and other heavy particles-will fall down

arranged above the passage d, so that all dirt,

in.said chamber Z, and the gases carried

over through the passage v pass into the fix- - |

In “‘-Ghd,mbel Y comparatively free from ashes
or other deleterious matter.
prevent any dirt.or dust that may have en>

If desired, to 80‘

tered the chamber Z from rising and passing

into the fixing-chamber Y, a deﬂector',z mnay:

be arranged just below the passage y/,leading

Imto the hxmfr-ehambel Y, as sh{}wn m dotted 85-"_*

lines.

of perforated metallic plates of dissimilar
metals, electrically connected and forming a

The. ﬁmnfr-cha,mber Y is fitted mth & ser1eq- '

Lhermoplle (the space between each pair be—- go' :

ing filled .with perforated plates 8, of silica,
porcelain, glass, or equivalent material ,}that

-are connected to a dynamo or battery by -
Just below these plates b ¢ the pipe

V' enters, by which free hydrogen may be ad- ¢ 5

mitted from the superheater L into said fix--

ing-chamber Y, and below said pipe is & se-

ries of vertical plates /, arranged in pairs,

each pair being connected attheirupper ends.

by an insulating material, so as to form, as
it were, long flat tubes open at their Iower
ends, whwh are supported by a plate m,at-"
..-Lched to theside walls of thechamber. hgeh

wardly-projecting hollow teats /, that are elec-
trically connected by wires m m/, so that the
tecats in one
larity to those of thé opposite plate. Kach
selves and to one p(}le of a dynamo or battery..
Thus wheh in opération an electric-are will
be formed between each pair of teats thatare
opposite one another and the deleterious mat-
ter eliminated therefrom and the gases de-
composed and recombined. -/

Inorder toreduce the temperature around

the plates k., I line the inside of the chamber

Y with a ‘'water-jacket 9 and between the said
plates ic place a coil of pipes10,through which
cold water flows, so that the surfaces of the
plates k will not be overheated. 11 isapipefor
supplying cold wa,tet both to the jacket9-and--
the pipes 10.
water-jacket, and 13 a dlschmfre -pipe from
the coil 10.
able valves, as shown.

The heated oil or hydmcmbmw from the

forations in said (3011 % and commingle with
the gases from the generating- chambers A

D and then first p%s Lhumnh the series of
a8 befme described, by

2 is a discharge-pipe from the--

"These pipes are ﬁtted with suit-

[CO

of these plates k is fitted with a series of in-

105

plate will be ot arr opposne po--

plate, with its teats, are connected in them-.
110

115

120

12§

coils @ in the converters A D, being supplied "
to the coil 2° in the ﬁmnmchmuher Y, arede-
| livered unto said chamber through small per-

130
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which thesaid gasesare decomposed and sepa- 2. A process of making gas for illuminatin g

rated, after which they pass through the teats | or heating purposes, consistingin burningcar-
lin the plates ;, where all the deleterious sub- | bonaceous f uel, supplying superheated steam 7o
‘Stances are eliminated and the gas passes off | and free hydrogen into and above said fuel,

§ Yo the holder in almost a pure stafe. supplying air, under pressure, having a large

The dust-chamber Z and the electrocham- portion of the nitrogen extracted therefrom,

ber Y are fitted at their upperends with man- | beneath the f uel, heated gas supplied to com-
holes Z’ and Y’ and at their lower ends with | mingle with said air, removing the dust from 75

doors 4 5, in order that they may be cleaned | said gas and eliminating any remaining dele-

ro out when required. terious matter therefrom by means of elee-

- In ordertocreate a draft through the appa- i tricity as set forth. |
, ratus to cause the gases to pass in the desired 5. A process of making gas for illuminating
direction and force said gas into ‘the gas- or heating purposes, consisting in burningcar- 8o
“holder, an exhauster is connected to the out- | bonaceous fuel, supplying steam and free hy-

15 let-valve G, leading from the fixing-chamber drogen into and above said fuel, supplying’

Y tothe gas-holder. The exhauster.and 2as- | air, under pressure, having a large portion of -

holder being of ordinary construection are not | the nitrogen extracted tharefrom, beneath the

shown in the drawings. - fuel, and heated gas supplied to commingle 8s
In order to make clearthe process and mode | with said air substantially as'set forth. b

20 of operation of the apparatus, I introducethe | 4. In an apparatus for making gas forillu-

~ following general description. The appa- | minatingorheating purposes the eombination
ratus being constructed and arranged after | of one or more generating-chambers, a vessel
the manner described in the specification, the | arranged nearsame and coun taining a suitable go
generators are just charged with coal, coke,. liquid through which air is passed to extract

25 or other carbonaceous matter and then com- | the nitrogen and then.delivered under the
bustion started. The combustion of the car- grates of the generators, a superheater in ad-
bonaceous matter in the generators is aided | vance of the generators for supplying super-
by the air, partially freed from nitrogen, as | heated steam to the generators, an ash ordust g5
described, by the hydrogen liberated in the | chamber connected to the exit of the generat-

3o superheater,and by thesuperheated steam, all ing-chamber through which the produects pass
being fed into, through, or onto the burning | from the generating-chambers, an electro-
fuel of the generators. in the manner de- chamhertoreceive the produets from the duss- |
seribed. The gaseous products of combus- chamber to extract deleterious matter and an rco-

| tion, together with hydrogen, superheated | exhauster at the rear of the electrochamber
35 steam, are then led or forced in-the manner | to create a draft through the apparatus all
described through the dust or ash chamber arranged and combined as set forth.
and thence into the fixing-chamber, where 5. In an apparatus for making gas for illu-
they commingle with the vaporized oilorhy- | minatingorheating purposesthecombination rog
drocarbons delivered from the heated coils | of one or more generating-chambers connect-

40 of the generators. The action in the fixing- | ed together and constructed so as to produce

- chamber is chiefly that of the action of the | a downward drafi, a vessel arranged near
electric ares on the above-mentioned gaseous | same containing a suitable liquid throngh
products and is briefly that of decomposition | which air is passed to extract the nitrogen and 110
of some of said gaseous products and a re- then delivered under the grates of the gener-

45 combination of these decomposed gases with ating-chambers, a superheater arranged in
the supplied hydrogen to yield greatly-larger | advance of the generators for supplying su-
percentage of suitable gaseous hydrocarbons | perheated steam tosaid generating-chambers,
forilluminating purposes. The action of the | an ash or dust chamber connected to the gas- 115
exhauster is simply to cause the gas to pass | exit of the generating-chambers through

50 in the right direction and to deliver the puri- | which the products pass from the generating-
fied gas to the gasometer. | chambers, an electrochamber to receive the

- What I claim is— o products from the dust-chamber to extract
1. The process of making gas for illuminat- | deleterious matter and an exhauster. at the 120
Ing or heating purposes, consistingin burning | rear of the electrochambher to create a draft

55 carbonaceouns fuel, supplying air, from which through the apparatus all arranged as set

- a portion of the nitrogen has been extracted, | forth. ~ | |
beneath said fuel and supérheated steam and 6. In an apparatus for making gas for illu-
free hydrogen intoand abovesaid f uel, in the | minating orheating purposes the combination 125
form of spray, removing the dust from said | of one or more generating-chambers connect-

6o gas and then passing the gasthrough an elee- | ed together and constructed so as to produce
trochamber, iti spraying into said chamber | a downward draft, a vessel. arranged near
heated oil in commingling said heated oil and same and eontaining a suitable liquid through

‘generator-gas, then subjecting the same to | which air is passetd to extract the nitrogen 130
the action of an electric current and finally | and which is then delivered under the grates. /|

65 1n passing the resultant gases thirough a series.| of the generating-chambers, a superheater in

~of electric ares to fix tho same and eliminate | advance of the generators for supplying su-

~ any deleterious matter therefrom as set forth. | perheated steam to the generating-chambers,

. ) Iii=:i|EEEII:|!!II |i| i|"|“| » . h ] I -. g . .- - ‘-l' . |:| . !|| ! ' -|i| | I. HE T . [ - - = I |i! :: ! I!"II r .r. i .l o - :,,._ I} ) _! |, !.: — .y '
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an ash or dust chamber connected to the gas-

exit of the generating-chambers through
which the produets pass from the generatin g-
chambers, an electrochamber to receive the
products from the dust-chamber to exiract

deleterious matter and an exhauster at the.
rear of the electrochamber to create a draft
‘through the apparatus as.set forth.

7. In an apparatus for making gas for illu-
minating or heating purposes the combination
of one or more generating-chambers, a vessel
arranged near same and containing a suitable
ltquid through which air is forced to extract
the nitrogen and then delivered under the
grates of the generating-chambers, a super-
heater in advance of the generators for su n-
plying superheated steam to the generating-
chambers, an ash oi dust chamber connected
to the gas-exit of the generating-chambers
and having a deflector said dust-chamber be-
Ing arranged between the generators and an
electrochamber to receive the products that
pass through the dust-chamber, said electro-
chamber extracting the deleterious matter
from the gas and an exhauster at the rear of
the electrochamber to create a draft throu oh
the apparatus as set fortl. o

3. In an apparatusfor making gas for illu-
minatingorheating purposes the combination
of one or more generatin g-chambers, a vessel
arranged near same and containing a suitable
liquid through which air is forced to extract
the nitrogen and then delivered under the

‘grates of the generating-chambers, a super-

heater in advance of the generators for sup-

plying superheated steam to the generafing-

chambers, an ash or dust chamber at the de-
livery end of the generating-chamber, anelec-
trochamber to receive the products that PASS
through the dust-chamber and having a per-
forated coil of pipe for delivering carbona-

- ceous matter into same and a number of per-

forated plates arranged in pairs but insulated
from each other said plates being electrically
connected and provided with teats, the teats
of one plate being of opposite polarity to those
of the opposite plate whereby cleetric ares
are formed, and an exhauster to create a draft
through the apparatus as set forth.

J. In an apparatus for making gas forillu-

626,866

minatingor heating purposes the combination

Of one or more generating-chambers, a vessel

arranged near same and containing a suitable
liquid through which air is forced to extract
the nitrogen and then delivered under the
grates of the generating-chambers, a super-
heater in advance of the generators for sup-
Plying superheated steam to the generating-
chambers, an ash or dust chamber at the de-
livery end of said generating-chambers, an
electrochamber as described to receive the

products that pass through the dust-chamber

and an exhauster arranged between the appa-
ratus and gas-holder to cause the gas to pass
In the right direction substantially as set,
forth. '

- 10. Inanapparatus for making ¢as for illa-
minating or heating purposes, an electro-
chamber into which the gas is delivered from
the generator, a coil of pipe situated near its
upper end and perforated to deliver carbona-
ceons matter preferably vaporized, into said
chamber, and a number of perforated plates

arranged in pairs (the space between said ele-

ments or pairs being filled with perforated

plates of silica, poreelain, or equivalent ma-

terial) as thermo-electrie elements, through
which the gas and vaporized carbonaceous
matter passes to be further decomposed and
recombined into fixed gas, substantially as
sct forth. -

L1. Ioan apparvatus for making gas for illu-
minating or heating purposes, an electro-

champbper having anumberof platesarranged =~

In pairs, electrically con nected, and provided
with a number of teats, the plates and teats
in one plate being of an opposite polarity to
those of the opposite plate, whereby an elec-
tric are is formed Lbetween each pair of teats,
the same being surrounded by a water-jacket
and water-tubes placed between said plates,
substantially as set forth. -

In testimony whereof I have signed my
name to this specification, in the presence of-
two subseribing witnesses, on this 10th-day.of.

LY

I\"IEL}?', A. D, 1898S. . , N
ROBERT H. LAIRD.
Witnesses: B
CALEEB 1I. Swan,
EDWIN PLANTA.
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