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UNITED STATES

PATENT OFFICE.

 JAMES RIGBY, OF MONTREAL, QUEBEC, CANADA.

.. IMPROVEMENT‘AIN PROCESS'E:S AND_APPARATUS FOR MANUFACTU.RING ILLUMINATING-GAS,

Specitication forming part of L;ettersPiLtent-N o. 186,692, dated January 30, 1377 reissue No. 7,390, dated -

April 3, 1877 ; application filed March 12, 1877,

To all whom it may concern.: )

Be it known that I, JAMES RIGRBY, a citizen
of the United .States, now residing in. Mon-
treal, Quebec, Canada, have invented a new

-and" useful Improvement in Process and Ap-
paratus for Manufactaring Alluminating - Gas
from Petrolenm; and I do ‘hereby declare
that the following is a full and exact descrip-.
tion of the same, reference being had to the
-acocompanying drawings, and letters of refer-

-ence marked thereon.

~ . This invention counsists, mainly, first; in an -

improved method or process of making or
- treating gas, consisting, essentially, in sub:
“jeeting._the gas, after it leaves the retort, to
the action of live and superheated steam, as.
will be hereinatter fully explained ; and, sec-
ond,‘in the construdtion of the apparatus em-

_Ployed to carry my wmethod practically into”

effect. . o : :

Inr the drawings, Figure 1 represents a front
elevation.of my improved apparatus; Fig. 2,
a side elevation of the same; Fig. 8, a plan
view; Fig. 4, a-front elevation-of the rear por-
tion of the apparatus, with the first washer-
box in section ; Fig. 5, a longitudinal vertical
section of the furnace; Fig. 6,a transverse
Sectional elevation of the same; Fig. 7, a par-
tial sectional elevation of the second ‘washer-
box and scrabber; Fig. 8, a transverse verti-

cal sectional elevation of the furnace, show- .

ing the inner wall of the back of the furnace
/in front elevation; Fig. 9, a transverse verti-

- cal'sectional elevation of the furnace, show- |
| back of the superstructure, consisting of a

iy the inner wall of the front of the furnace
‘in rear elevation ; and Fig. 10, a longitudinal
~vertical section of tlie furnace. . S
Lo enable others sktiled in the art to make
and use my invention, I will now proceed to

describe tully-its construction and manner of _

operation,’ _
A general (escription of the methoa ew-
ployed may. be as follows: .
The petrolcum or othier hydrocarbon is first
subjected to the-action.of & high beat to trans-
form it into gas; and then to the-action of
- live steam; to throw down its heavier impuri.
© ties, while, at the same time, it is diluted with
atmospheric air, It is then further subjected
to the action of -a washing agent, and also to-

-as follows:

“openings for the retorts

that of superheated steam, after which it is
again washed, and finally purified, ready for
use. : . ;
The apparatus employed to. carry the meth-
od practically into eftfect is constructed sab- .
stantially as follows: . . N
For convenience and clearness of descrip-.
tion it will be referred to nnder several heads,
First, the furnace; second, the
Steam-generators and their counection ; third,
the retorts ; fourth, the oil-tank and the pipes
for delivering the oil to the retorts; - fifth, the
dip-pipes and the first washer ; sixth, the first
injector ; seventh, the second washer; eiglith,
the second injector;. ninth, the scrubber ;

‘tenth, the fuel-injector.,

1. The furnace.—A represents the base of -

.the furnace, counsisting, preferably, of brick-

work or masonry, constructed generally in any
proper mauner, and of any saitable size, which -
is provided with the ash-pit ¢ and fire-cham-
ber al, as shown. :

B, Figs. 2, 10% 10°, represents a frame-work
of angle-iron resting qu the briek - work, by
means of whieh the main portions of the sn-
perstructure are supported and held in place.

C, Fig. 10, represeiits the outer wall of the
back of the superstructure, consistin g of a se-
ries of similar independent covering-plates, ¢
¢; having overlapping beads ¢! ¢ty and also, at
proper points, semicircular recesses ¢ ¢?, Fi @
8% adapted to inclose tlie necks of the retorty,
as shown; - :

D, Fig. 8, represents the iniier wall of the

réctangular metal block. or make-up plate, d,
of proper gonstruetion and size, which rests
upon: the brick wall- and supports the rear -
ends ‘of the retorts; as $hown, triangolar
blocks or make:ip plates d! g2 ¢# adapted in

form to fill the spaces above the retorts; and-

a rectangalar block or tile, 4, adapted to fill
the remaining space, as shown.
-E, Figs. 1 and 10, represent the outer wall of

“the frout of the superstructure, which is con-
‘stracted in a similar manner to the back pre-

viously described, with the exception that the -

-are triangular. in

fari. . .
F represeiits thie inner wall of tae iront,

\
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which is constructed in a similar manner to
the inner wall of the back, prevmusly de-
seribed.

G G, Figs. 6, 8, and 9, represent the inner
walls ot the sides of the snperstracture,; con-
sisting of a series of independeunt  hollow
blocks or water-backs, ¢ ¢, of rectangular for,
which are sustained below by the brick-work,
and rest one upon the other, as shown.

.g* represents a curved deflecting bloek or.
plate cast upon the face of the water-baek,
by means of which the flame and heat rising
from the fire-chamber are thrown toward the
retort, as shown.

g g" Flg 62, represent tubes havmg proper
stoppers g°, as shown, which former extend
throogh the water-backs for the purpose of
permlttmer the interior of the furnace to be
readlly observeil.

g* ¢% Fig: 9, represent. the outer walls of
the sides of the superstructure, consisting of
a_series of plates having proper openings,
which may be secured in place in 1 any suitable:
‘manner.

H H, Fig. 3, represent the top plates or
tiles ot the turuace, and h the smoke-stack,
through which the products of eombusmou
are conveyed to any proper point and dls
charged.

The purpose of the described. construction
will be readily understood. "The furpace is
divided into two parts, a base and superstrue.
ture, the former of which is permanent in its

-character, while the latter is made in sec-
tions, so that those' parts liable to destruc-
tion contained therein may. be readily re-
moved and ethers. inserted without disturb-
‘ing other portions, and without materal loss
- of time.

"The furnace is so. constructed also of .in-
dependent sectional parts, addpted to fit to-
gether, that it may be readily ereoted by un- |
skilled labor..

- Its sections also are of such echaracter that
_any snitable number of them may be grouped
together to form a furnace of auy desired size,
extension readily being made,if desired, ex(;her
in'a vertical or horizontal direetion.

2. The steam - generators amd their connec-
" tions.—I, Figs. 5 and. 8, represents a water-
bridge, extendmg longltudmally across the
furnace near therear wall of the same, which
consists: of a rectangular. hollow casting or
box, having inlet and outlet openings at each
end, as shown in Fig. 6. 1' I represent iron
superheating-chambers located in the furnace
above the retorts, and provided at their ends
~with proper openings, two of which are con-
nected by the circulation-pipe ¢, Fig. 3, and’
the other two, respeet,lvely, with the mleh and
outlet pipes ! ¥, as shown.

I2 represents bhe supply-tank, to Whlch wa-
‘ter is furnished in any suitable manner, and
from any proper source.

. Drepresents the supply-pipe leadlng from
the tank, which direcfly, and by ineans of the
‘branch I‘ Flg 3. communicates w1th the

ing superheated: steam.

stand- plpes I upon each end of the furnace,
as shown.

I8 T¢, Fig. 2, represent ‘branches above, con-
uectmg the sta.nd -pipes, and I" I® branches
léading into and from the ends of the water-
bridge, as shown, -

I° represents a branch extending longitudi-

' nally across the furnace and connecting the

upper ends of the staud pipes, which. com-

-municates also with the inlet-pipe ¢ of the ﬁrst-

superheating -chamber, as shown.

- I'® represents a continuation of the outlet
pipe of the second superheater, which’ termi-
nates in an injector, the purpose of which
will be fully described hereinafter.

I represents a live-steam pipe extending
from one of the stand-pipes, which terminates
also in an injector, which will be fully referred.
to hereinafter.

I represents a branch . live-steam pipe ex- -
tending from the upper end of the stand-pipes
to the water-supply tank, as shown.

I I¥ Figs. 6 and 6P represent- short -
branches uniting the stand-pipes to the water-
backs for the purpose of permitting constant
circulation through them to take place.

By means of the deseribed system the press-
ure in the tank is eqnalized, and the water

‘confained therein consequently permitted. to

flow freely to the furnace, so the same water-

‘level is mamtamed in each. Hence it follows’

tha.t the upper tiers of water-backs and the
uppéer portions of the system in. consequence -
of their location above: the supply-tank are
never supplied with water, but receive steam -
only, which latter is.delivered to the super-
heaters, and also conveyed away to other

’proper parts, as has been’ heretofore described
The connections are such thata
-perfect: circulation of water and steam ‘occurs -

in detail.

thronghout all the system. Either: live or
superheated steamn may be obtained, accord-
ing to the place in the system from which it
is drawn, the pipe, I, which. supplies the first

.injector, furnishing llve steam, and . the pipe .

% which supplies the sedond. 1nJecmr, furnish-
A_certain portion of
hydrogen formed in the superheater by the
decomposition of steam passes also through

this latter pipe to the second injector, for mix-
‘ture with the hydrocarbon gas.

By the em-
ployment of ‘the water- bridge and the water-
backs, arranged as described, a very large
surface is advantageously exposed to the ac-
tion of the heat, so that steam can be rapidly

_generated by the fire employed to heat the

retorts. This system -is supplied, of course,

at the propér points with suitable cocks and. .

the usual safety a,pphauces, bll(.‘-h as gages,
safety valves, &é. -

3. The retorts—J J. represenb the .retorts,
constructed preferably of such form that their

.cross-section is an equilateral triangle, they

bemg, in this respect;, similar to those de- .

scribed and claimed in my Letters Patent No. -

135,666, :
They dlﬂer, however, in this, that they are
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provided with an excess ot metal, j, Fig. 5,
¢ | their inner angles, for the purpose of giv:
ing them increased strength on these lines,

and have also, on each inner face, the metal

$0 disposed as to form a central swell or pro-
jection, with lines gradually inclining in a

~downward direction toward . the sides -and |

ends, as shown. _
J! represents a cireular neck, éxtending from
the rear end, which is provided with a mouth

or flange, adapted to receive the upper ends :

.of the dip-pipes, as shown:

J* represents a lid, of any suitable coustrue-
tion, and j* proper fastening devices, for se-
curing it properly in place.,

These retorts, being constructed with sides |

of identical ‘form, are each capable of being
turned, for the purpose of ‘exposing, suecess-

ively, each side to the direct action of the
time of sérvice is in- | ) t 'witlt. a
- ' 't flange, .I% having a“reinovable cover, I8 by

heat, by which means its
creased threefold.

The metal also is so disposed th at the great- |

est thickness occurs where it is inost néeded—
that i3, on the augle-lines and at the. center

of each inner face, while the remaining por- |

tions are made thinner, for the purpose-of
economizing material and saving waight.
" By means of the inclined surface also of the

inver faces the oil which enters: the. retort at-

its center is distributed to every part.

4. The oil-tank and the pipes for ‘detivering {
the-0il to the retorts—K répresents a tanl, of
- any proper coustruction and suitable siZe, iitd |

which the oil is introduced, in ‘any proper
mauner. T ’

 k represents a false bottom, and k' 4 pipe, |
discharging into the chamber formed therely, ;
by means of which live steaw trom ‘the gener-

ators mmay be introducéd in cold waather, for

_the purpose of keeping hydrocarbon ’in‘»-a;ﬂui‘d_

-condition.

If desired, however: a‘coil may pe substi: | . . L
' "t The gas made in 'the retort passes through '

tated. for the chamber described; R
¥, Fig. 3, represents a pips having brauiches

¥* ¥, of any suitable number, controlled by |

proper stop-cocks‘k* kY, by means ‘of “whigh
the oil is drewn from the tank,’and conveyed
to the proper points - ) N

K%, Figs. 2 and 2# represents a siphon-pipe, ] Co c o .
|~ 6. The first injector—N, Figs. 2 and 4;rep-

which is provided at one-end with a fannel,
k5, suttably located to receive thevil from the
pipes ;. anu 18 connected at tlie other. to a
horizontal pipe-length, k%,"as'shown. = °

This pipe-length i$ attached near its outer:
end to a blank or cover plate, &%, removably

secured to the adjacent flange of the dip-pipe, |

and is extended throngh the horizontal section

of said pipe into the.retort; to_about the cen-

ter of the same,as shown. . ] ’
. The operation of these parts will*be read-

ily understood. =~ - : R

" Oil'from the tank K js .conveyed to the re-

torts, and . discharged -therein, at'a ceutral

point. “In- passing through' the  pipe &7, the

same is subjected to the action of the hot

gases in the retort, and in the dip-pipe sur- | .

- rounding it, s0 that it is highly heated before.

3

final delivery. In conseyuence of this condi-
tion its inflow does not cool off the retorts
materially, and it is consequently more quickly
converted into gas, the cost of manufacturing
thereby beiug lessened, and the quality of the
product improved. o
5. The dip pipes and the first washer.~L L,
Figs. 2 and 2% represent dip-pipes, by means of-
which the gas made in the retorts.is delivered
to the first washer box. These. consists of a
horizontal portion, I, which is provided at one
end with a flange, I!, adapted to forin a cou;
"nection with the neck-of the retort, and, at
the other, with. a flange, ¥, to which is at:

{ tached the blank or cover plate k%, before de-

seribed, and. a- vertieal- portion, P whick ‘is
provided below with ‘a flange, %, adapted to
rest upon 'the top of the washer-box for the
donble purpose of supporting the dip-pipe and
forming & proper.-joint, and’ above, ‘with o

‘meaus of which connection can be made with
--au upper pipe-section, if an. upper-series of re-
torts is'employed. o .
. "M, Figs.2'and 4, represents the first washer;.
_eonsisting of at_outer box, m, of proper: form
and size, and an inner box, m!; set within the -
oufer' in' an inverted' position, the latter of
‘which. is provided -with. proper openings for
recejving the dip and-injector pipes, and also.
with transverse midfeathers or diaphragma
m?.m?, extending downward nearly to the bot.-
‘tofn, by means of which it is divided into
three distinet gas-chambers, while free com-
‘munication is left below for the movement-of

-tar’and other aecumulations.

. 1 represents &, hand-hole’ openiug, and m*
a drip-pipe, through which the accimulations .
of fhe washer and condensation-water from
thé injector are discharged irto the ‘basin m?.

' The opération of these parts.will'be readily
understood. - ‘
the dip-pipe intd the chamber at each end of -
the washer, and from thence under the parti:
tions,'and through theliquid contained there-
‘in to the-central chamber, while the tar and
condeusation-water flow off through, the drip-
pipe- . . * -

resents the injector-pipe, consisting of a hofi:
zontal gection,n, having a proper opening, n,
for' the "injector-tube, ‘an elbow, n?; dipping
into-the first ‘chamber of the ‘second washer:
~box, anda vertical section, 7% opening into
the ceutral chamber of.the first washer-box,
‘a8 showi. S :

. represeuts-a cock. of, any suitable con-
struction, which is located at the proper point
upon the injector-pipe, for the purpose of ad:
Iitting air in proper gnautities’ to dilute tha

 &as. :

. %° represents an ‘injector of any proper con-
struction, which forms the términation of the
live-steam pipe T!! previously described.

The operation of these parts will' be readily
- understood. ST e
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.. By the action of the injector a blast is

created in the injector-pipe, and consequently-

avacuum in the first washer-box,the dip-pipes,
and the retorts. . ‘

By this means the gas, of course, is drawn
out of these latter and is driven forward to the
second washer-box.

By means of the cock which controls the.

supply of live-steam to the injector the power
of the blast may be readily increased or di-
minished to correspond properly with - the
amount of- gas coming forward from the re-
“torts, i
. The steam, in addition to its exhausting ac-
tion, sérves also to soften. the gas, or rather
saturate its carbon and heavier particles, so
that they are caused by gravify to return, to
- & greater or less extent, to the washer- bozx.
- Atmospherie air is admit;{ce’d_ in any desired
- quantity through the cock #*, for the purpose
of dilirting the gas to the proper extent.
" 1..The second washer.—0O, Figs. 2, 7, 7%, v,
~and 7¢ represent the second washer . which

is identical in construction with the ﬁrs‘t

ferently divided, and that the arrangement of
-the pipes is somewhat different. = :

“: @ represents a longitudinal partition, and ot

“ 0! 6% transverse partitions, by means of which

- the inner box_ is divided into three. distinet
- gas-¢hambers, as. shown, :

- 0% represents the W-ater-liné, in the box, Aaudi

- ‘o*.the dischurge end of the first injector-pipe
opening below the water-line in the chamber
‘0% as shown, . :

0% représents a circulation-pipe, one end of
“which opeuns into chamber 0%, above the wa-
- ter-line,-and the other into the chamber o7,

below the water-line. o o
o®represents a similar pipe opening in cham-

‘Ber 0%, above the water-line, and in the cham-
ber 0%, below the water-line, as shown,

i 01% represents .an opening through “which | .
is -drawn _.off by the.

the. gas.in ehamber o?
- second injector. -

- The operation of these parts will be féa_dily:

-understood.: -

- The discharge ends of the several pipes

described open ‘below the water-line, so that |

the gas is subjected successively to the action
“of the water, and thus properly washed.

. 8. The second injector.—Pp . represents the in-
I -8ection p of which |
conimunicates with the last chamber of the

‘jector-pipe, the vertical.
‘second . washer, while its discharge end opens
into the scrubber, as shown. = . 7
. . P! represents; an - air-cock, which is similar
- to that upon the first injector. L

~pipe 1Y previously “described, sapplies  su-
perheated steam from the chambers, as de-
seribed. . - ‘ S

: By the action of this injector the .gas is
exhausted from the first wagher, and is driven
forward to the scrubber, - - : o

. By Ineaiis of the cock pt atmospheric air is

wash..
_er, with the exception that its interior is dif--

. . _|-on through the dip-pipes.
" »* represents the Injector, of any proper
construction, which forms the termination of ;

admittea in proper quantities to further di-
lute the gas, if desired, this cock serving as
an auxiliary to the first or main cock to sup-
ply any deficiency. .

By means of the superbeated steam the
gas is further acted on to rid it of foreign
matters, and it is again roasted by the in-
tense heat to absolutely fix its condition as a
permanent gas. '

_A certain quantity of hydrogen, also result-
ing from the decomposition of steam in the
Superheating - chambers, is here mixed with

 the gas by the injector, and the.quality of the
Same much improved thereby.,

9. The scrubber.—Q represents the scrubber,
consisting of a vessel of any proper form and
suitable size, which is provided with trays ¢
¢, adapted to hold-coke for the final purifica-

\ tion of the gas. _ .

.. ¢' represents the discharge-pipe leading to
the gasometer, or to any other proper place.

The manner of using this part of the appa-
ratus will be readily understood. o o

The gas exhausted from the second washer-
box .is driven by the -injector through - the
Scrubber to the gasometer, and, finally, puri- -
fied by passing through the-trays.of coke;

- 10. The fuel-injector.—R represents a tank,
of any Proper form and size, which -is pro-
vided with a discharge-pipe, 7, having a cock,
7!, as shown, o :

#2 represents an injeetor-pipe,
end of
the material passing through it to the grate-
bars, as shown. . o :

*? represents gn ivjector, forming the termi-
nation of a live-steam pipe, 74, connected at

.any proper point with the. steam-generators.
r¥ represents & funuel, opening below into
‘the injector-pipe;, which is Suitably loeated
to receive the contents of the tank R, as
shown, : "
The operation will be readily understood. -
-The contents of the tark are delivered to.
the injector-pipe, and discharged by the .ae- .
tion of the injector into the fire-chamber., - .
- Thie operation of the apparatus as a.whole
wil now be described. . - .
Petrolenm or other hydrocarbon is intro-
‘duced from-the oil-tank K into the retorts
through the system of pipes desecribed, and
the sawme being heated o its way by the ac-
tion of the hot gases in the dip-pipes and re- -
torts is finally delivered to the latter at a
central point, where it is moss advantageons.
ly acted upon, and quickly made. into. gas.
-The gas thus made is drawn from the retorts
and first washer by
-the exhaust action of ‘the first injector, and
'Is delivered to the second washer. - - :

By means of this exhaust action the gas is
quickly withdrawn from the retorts to prevent -
8xcessive exposure to the intéuse heat, and the
retorts themnselves are relieved frow undue
pressare. - . . o

By means. of this action also atmospheric

the discharge

air Is drawn through the cock. to dilute the

which is properly located to deliver -
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gas. - "l addition tothese advantages, result-

ing from the employmentof steam in the mair.

ner- described, -a- further: advantage results
from the softening influence’'of the steam, by
means of which the:-heavier particles and im-
purities are saturated and thrown:down into
the washer-box. ' ' ,

- The gas is drawn from the second wasner,
and delivered through the scrubber to’ the

gasometer by the action of -the second in--

Jjeetor, ~
By meansof this action also theimpurities
" -are further acted on.and.thrown.down into
the secoud washer, and atmospheric air, if
-needed, is drawn in‘to further-dilute the - gas.
- In’ eonnéetion. with: this steam, also, more.:or
less'of hydrogen, formed in the superlieating-
chambers by the decomposition-of steam, is
introduced ‘to ‘increase the heating: qualities
-of :the gas, for the purpose of burning more
pertfectly the earbon. o
" Bome . of the advantages of. the - described
construction are-as follows: -
- The furnace is.'constructéd. in- two wain.
parts, 4. ¢,; a base and superstiucture, the for-.
mer-of which.is essentially permanent in its
character, and need never be materially dis-
turbed, while the latter, coutaining those por;
" tions liable to be destroyed; is capable of ' be-:
readily dismantled. either in whole or in part,:
8o that any worn gut, part ‘may-be replaced
by new without material loss of time, =
The furnace is constructed also of-independ-
ent sectional parts adapted to fit together, so
that it may be readily erected by unskilled
labor. Its sections also are of suéh c¢harac-
ter that any suitable number of them may be
grouped togethér to form & furnace of any de-
sired size. g
The special construction of the steam-gen-
- erators iy such- that heat necessary to gene-

rate the steam is readily obtained from the fur- |,

nace, a perfectcirculation takes place through-

out all parts of the system, and live and su-

perheated steam may be readily obtained. for
- the desired purposes. - ‘ T

. The construction of the retorts is such that

the parts most powerfully acted upon by the

destruciive forces are best. adapted to resist

such action. " ) ,

The arrangement- for delivering the-oil to
the retorts is such that the same is delivered
in a highly-heated condition to the center of
the retorts, when it is most advantageously

. acted upon by the heat, and most quickly |

made info gas; :

By the employment of the injectors an ex-
haust action is obtained by simple and eco-
nomical-means, which are capable of ready

".and accurate adjustment, - ,

On the other hand, the exhauster ordinarily
employed in gus-works is not only expensive
to construct, but its nfeans for adjustment to
regulate the intensity of its blast are imper-
fect. '

By the employment of steam the gas is so

perfectly acted upon to rid it of its impuri-
ties that only very small quantities of the
latter.ever pass beyond the washer, and then

"only such as are of light material, which then

are perfectly caught in the.serabber, so that
nothing passes into the pipes beyond, the -
same being entirely free from naphthaline or
residuum of any sort. ‘

By this simple and economical means, there-
fore, the fatal defects in ordinary oil-gas ma-
chines, 4. ¢., the deposition of naphthaline in
the pipes, is entirely avoided.

- I am aware that gas has been manufactured

from Irydro¢arbon oil, and that hydrogen has
been produced by the decomposition of steam,
and the gas and hydrogen mixed together.

I am also aware that an exhaust apparatus

-has been-employed in the manufacture of gas, -

and also steam in various ways; bat
- Having ‘thus fully described my invention,

‘| what I claim as vew, and desire to secure by

Letters Patent, is— - -

.- L. In combination with the permanent ma-
sonry-base 'A; the superstructure, substan-
tially as deseribed, having- Sectional remova-:
ble walls on every side, adapted to permit the

‘removal of any desired part without disturb-

ing the remainder, as set forth. .

2, In combination with the permanent base
A, the angle-iron frame-work and the sectional
removable. walls, substantially as desecribed.
3. In combination with the sectional ¢over-
ing-plates, the sectional water-backs, substan-

tially as described. | '

4, In combination with the sectional cover-
ing-plates and sectional make-up blocks, the -
removable retorts, substantially as described.

5. Incombination with the permanent base,
the sectional water-backs, the sectional make-
up blocks, 'and the sectional covering-plates,
substantially as described. ' :

6. In.combination with the permanent base,
the sectional water-backs, thesectional make-
up blocks, the retorts, and tha *sectional cov-
ering-plates, substantially as described.

7. The steam-generating system described,

-consisting essentially of the sectional wa-

ter-backs, the  stand -pipes, the connecting
branches, and the supply-tank; substantially
ag described. :

8. In combination with the water-backs and
stand-pipes, the connecting-pipes and the su- .
perheating - chambers, substantjally as de-
scribed. ’ : .

9. In a gas apparatus, the combinatiou of
the foilowing elementsi: A .water-bridge, wa-
ter - backs, stand - pipes, and saperheating-
chambers, substantially as described.

10. In- combination with the water-backs-
and the superheaters, the pipes 19 1'%, supply-
ing live and superheated steam to the first ™
and second injectors, substantially as de-
seribed. K
" 11. In combination with tae relatively-fixed
dip-pipe, the plate k* and the pipe-length &7,
passing through the dip-pipe, substantially as
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described, the ‘plate .and pipe-length being
adapted for.removal without disturbing’ other
parts, substantially as deseribed.

12. Tu combination. with the dip:pipe, the
pipe-length k7 passing through the dip-pipe,
and havmg the siphon-pipe %° and the remov-

- able plate %8, as described.

13. The trmngular retort J, having an ex-
cess of metal on the angle- hnes and on the
central portion' of the faces, as deseribed.

-14. In combination with a retort, a dip-
pipe and a washer, an injector-pipe.and-in-
Jjector, substantially as deseribed, located be:

yond the washer, and adapted to ‘exhaust the -

* gas therefrom, as set forth:

15, In combmat}lon with the retorts,. dlp-

pipes, and first washer, the injector-pipe, in:
" jector, and second washer, as deseribed: . :
. 16. In combination with an exhaust appa-

“ratus avd a first or main air-cock, a-second or

auxiliary air-cock, substantially as described;

‘adapted to supplement the action .of the ﬁrst

17. In combination with a-gas-farnace wa-

. ter:backs, arranged-on either side of the re-
tort - ehamber, divided up horizontally -into

compartiments connected by stand-pipes, and

and inward, to throw the products of combus,
tion against the retorts, as herein set forth.
~18. Inthefurnace A, the combination there-
with of the water backs connected by the wa-
ter-bridge, and commaunieating with the wa.

-ageit ; :
‘ing agent; and, fourth, to the action of su-
-perheated: steam as a drying agent.

having their inner faces éxtending upward |-
13th. day of: Mareh, 1877.

ter-tank by pipe 12, 1nlet -pipe T3, and stand-
pipes 1%, for the purpose of secvrmg perfect
ethbrmm, as herein set forth.

19. The eombination of furnace A with re-

torts J, washer M, secund washer or parifier

0O, scrubber Q, oil. tank XK, and water-tank I,

'all constructed, arranged, conneuted together

and operating substanbmlly in the manner and
for the purpose set forth.

'20.- The -described method of” tre_atmg» gas
consisting essentially in subjecting it sueces-
sively to the action of. live'and superheated
steam;

21. The method described of making gas, -

_consisting esseuntially in decomposing oil in a

retort,. and subjeeting the products sucees-

»swely to the action of live steam and a mix-
‘ture-of superheated steam and hydrogen, - -

22. The. .described method of treating gas,
»co,nsisti‘ng‘~esseutially in snbjeeting the pro-.
ducts of the retorts to the following steps:

- first, to- the ‘action of a washing agent; sec-

ond, to the action of live steam as a softening
third, to the action'of a second wash-

‘This specification signed and witnessed thls

J AMES RIGBY
Witnesses :
- HARRY C. CLARK,
U. E. STALLINGS.



