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" To all whom it MQAY CONCEr:

i1C

Be it known that I, HENRY R. EARL, of Lex—
ington, county of Mlddlese? State of Massa-
chusetts, have invented an Impmvement in

Apparatus for the Manufacture of Gas, of

which the following description, in connection
with the accompanying drawings, is a specifi-
cation, like letterson the drawings represent-

ing hke parts.

Thlb invention relates to apparatus for the

- manufacture of gas from petroleum, the in-

vention having especial reference to the con-

struection of the furnace in which the gas is
ogenerated and to the arrangement a,nd loca-
-tion of the flues and retorts therein. In fur-

naces of this class as now commonly con-

structed, a large percentage of the heat gen-

erated is unutilized by reason of the arrange-

ment of the flues within the furnace which
permits the products of combustion to pass
almost directly to the chimney without first

. traversing the length of the furnace in con-

~ located, is practically unutilized being cut o

30
. with the retm ts.
T'ne object of this invention is to eonstruct |
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tact at both 51des with the retorts therein
which are to be heated. Again,the most in-

tense heat in the furnace, Vizi—that within

the fire box or chamber in which the grate is
i
from the retorts by a top wall of brick or tile
which prevents the heat in the fire chamber
from reaching and coming into direct.contact

a furnace in which a greater percentage of
the heat generated shall be utilized to heat

the retorts, and to heat them uniformly, and
‘thereby effect an economy in the quantity of
fuel consumed and 1mprove the quality of

the gas produced.

In aceordance with this invention, the ﬁre
box or chamber is carried upwardly between
the retorts in order that the latter may at
their inner sides receive heat directly there-
from. The products of combustion after

leaving the fire chamber at the rear of the
chamber are caused to pass along the outer

-----

" the front of the furnace, and back over the
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tops thereof to the flue or chimney.

The re-

‘torts are thus heated uniformly at both sides
throughout their entire lengths.

Flﬂ'ure 1, represents 1n VGlth&l lonﬂ‘ltudl- |
.nal sectmn_ a furnace constructed in accord-

L

ance wiith this invention; Fig. 2, a vertical

cross section thereof taken on the dotted line

x—ax; Fig. 3, a horizontal section taken on the
dotted line y—1y, Fig. 2, one of the inclined
slabs 0° being removed to show the opening
b*; and Fig*-é, a horizontal section taken on
the dotted line z—z, Fig. 2. |

Referring to the dl&wmws, A, A, represent

the side walls of a . furnace embodymn‘ this
invention, a, being the fire or combustion
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chamber formed in the center of the furnace
between the vertical side walls o/, the fire

grate a® being located at the bottom of the
fire chamber, Yelow which .is the usual ash
pit a® access to the fire chamber and ash pit
being had through suitable doors at the front
of the furnace. At the back of the furnace,
the fire chamber at each side communicates
through the side flues b, see Figs. 1 and 4,
with the side chambers or return flues &', lo-

cated between the interior vertical walls a”"of =
the fire chamber and the side walls A of the

furnace. These side flues b’ are partially

7C
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closed or covered at their tops by the hori-
zontal tile or brick floors 0% supported at
their inner edges upon the vertical walls o',

and at their outer edges upon the pillars &%

Upon these floors b? rest the usual retorts c,

¢, arranged at opposite sides of the fire cham-

ber a, the inner sides of the retorts constitut-
{ ing parts of the verticalsidesof the fire cham-

ber such inner walls, however, except for a
short distance at their rear endq being pro-

tected from the direct action of the flames by

thin slabs ¢’ of fire brick or tile, see Figs. 1
and 2. A slab c¢?of fire brick or tile, support-
ed by ribs onand near thetops of the retorts,
forms the'tOp of the fire chamber. Ctross tiles
0r bricks a”, serve to stay the vertical walls

’, while the protecting slabs ¢’ for the re-
torts are held in place against the latter by
interposed cross pieces ¢X. The retorts ¢ at

their front ends have at their tops shallow

necks ¢* of a depth equal to thedepths of the

upper compartments of the retorts, which

necks extend through the front walls of the
furnace, see Figs. 1 and 3. Within the fur-
nace, just back of the front wall, and between
it and the front of the deep .parts of the re-
torts, is a cross flue ¢® connecting the sides of
the furnace and passing beneath the necks ¢?
of the retorts. Tiling c¢* separates this flue
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from the fire chamber between the retorts.
The side flues b’ communicate with the up-
per part of the furnace through the openings
b* and tile slats %, are inclined inwardly to
the retorts over these openings tocompel the

products of combustion as they rise through

the openings to pass along in contact with
the outer sides of the retorts to the front of
the furnace whence they escape through the
flues 0° into the space above the retorts, a
part also passing into the ecross flue ¢ and
thence upwardly between the retorts. The

outer sides of the retorts for a short distance
at their rear ends are protected from the di-

rect action of the products of combustion by

~ thin slabs of tile ¢¢ the remainder of the said

20

~ the furnace, as shown in Figs. 1 and 3. A
vertical wall e stands between the retorts di-
rectly in front of the entrance to the uptake
or chimney e’, and compels the products of -
compustion to follow along the sides of the
furnace and therefore over and in contact |

with the retorts in order to find an outlet
~ through the chimney.
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sides being unprotected. The usual! super-

heater d is arranged between the retorts and

rests upon the top ¢® of the fire chamber, its
front end d’ protruding through the front of

contain two shelves ¢® over which and on the

bottom of the retort the oil to be vaporized is
caused to flow. The super-heater d contains
four chambers d* through which water is.

passed and vaporized into steam which 1is

then conducted to the retorts to force the gas
as formed, through the retorts and out at the |

rear ends thereof

mon use, and need not be herein described
in detail, this invention relating solely to the

constmetion of the furnace and the arrange- -

ment of its filues, whereby a better dlstubu-
tion of heat is eifected
Iy reference to Ifig. 2, it will be seen that
with a fire upon the grate a? the most intense
heat will be concentrated in the upper part
of the fire chamber a, between the retorts ¢,
which thereby receive directly at their sides
along substantially their entire lengths a heat
sutficient to maintain them always at the re-
quired temperature, usually a white heat.
The products of combustion from the fire pass
out through the flues O at the rear of the fur-
nace into the side chambers or flues b’, from
whlch they pass upwardly through the open-
ings 6* into the space between the ineclined
slabs b’ and the retorts being compelled to
pass along toward the front of f urnacein con-
tact with the unprotected sides of the retorts
until they reach the front ends of the slabs,
when a portion will pass upwardly and back
to the uptake, while another portion passes
around into the cross flue ¢® and up between
the retorts and super-heater, and thence back
to the uptake. It will thus beseen that both

sides of the retorts are necessarily subjected

The retorts ¢, each |
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to an intense heat, the inner sides directly

from the fire chamber between them, and the

outer sides from the products of combustion

passing along beneath the inclined  slabs 0°

The most intense heat is in the fire chamber,

being greater than that in the side flues be-
neath the inclined slabs. Therefore, by pro-
tecting the innersides and leaving the outer
sides benea,th the inelined slabs unprotected,

the retorts are heated uniformly, and heated
at both sides. As the tendency of the flames

at the extreme rear end of the fire chamber 18

downwardly in order to pass through the out-
let flues 0, a portion of the inner sides of the
retorts above the flues is left unprotected to
compensate tor the difference in heat, and
vice versa a short portion of the outer sides
immediately above the rear openings 6%, Fig.
3, through which a part of the very hottest
gases from the fire chamber rise to the nar-
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row flue beneath the inclined slabs, i1s pro-

tected by the short slabs €.

By a judicious use of the slabs in addition
to the flues the uniformity of heatis Stlll fur-
ther obtained.

heating the retorts uniformly, they last much
longer than when it is necessary to heat one
mde to an intense heat in order to keep the
other side even at a moderate heat as in ap-
paratus as now constructed. It is not possi-
ble for any of the products of combustion to
pass directly from the fire chamber to the up-
take, but they must first passthe entire length

of the retorts to the front of the furnace and
| then back again over and along the tops of

The passage of the oil and gas, and the
steam, through the retorts is precisely the

 “same asin apparatusof this classnow in com-

the retorts before reaching the uptake.

It will be noticed that the outlets 6 from
the fire or combustion chamber and the up-
take e are both at the back of the furnace,
while the flues b/, and the flues within the in-
clined slabs 85 are at the front of the furnace

thereby compelling the products of combus-

tion to traverse the entire lengths of the re-
torts and back over the tops thereof before
they can reach the uptake.

This invention is not limited to the pal-
ticular construction of apparatus herein
shown, for the same may be varied without

depar tmﬁ' from the scope of the mventlon as

claimed.

I claim—

1. Anapparatusforthe manufacture of gas,
containing a fire or combustion chamber hav-
ing closed sides and top, and provided with
an outlet opening at its rear end for the es-
cape of the products of combustion, com-
bined with two retorts arranged at opposite
sides of and constituting parts of the side
walls for said fire or combustion chamber,

-whereby the inner adjacent sides of said re-

torts receive heat directly from the fire in the
chamber between them, substantially as de-
seribed.

2. Anapparatus for the manufacture of gas,
containing a fire orcombustion chamber hav-
ing closed sides and top and provided with

ile

In practice, it has been found that by thus
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- thereof, and an outlet at the rear end of said
_combuatlon chamber for the escape of the

gas, the combination

-an outlet opening at its rear end for the es-
~cape of the products of combustion from the
~chamber, combined with two retorts arranged
‘at opposite sides of said fire or eombustmn
‘chamber and constituting parts of the side
‘walls thereof, and a super- hea,tel resting upon

the top of Sfud chamber, whereby the inner

‘adjacent sides of the Ietmt.s and the under
‘side of the super-heater receive heat directly
from the firein the chamber 11101086(1 by them,

substantially as deseribed.

3. In an apparatus for the manufacture of
with a combustion
ehamber reforts arranged at opposite sides
of and GOIlStltU.I)II]C" parts of the side walls

products of combustion, of return flues to con-

' ~duct the products of combustion from the

20

outlet back along the parts of the retorts not
exposed to the dlreet heat in the combustion

chamber to the opposite ends of said retorts

traversing substantially the entire lengths of
the same, substantlally as described.
4. In an apparatus for the manufacture of

~ gas, a fire or combustion chamber having a
closed top and sides, two retorts ar mnwed at
~ opposite sides and consmtutmt‘r parts of the

-

side walls for said chamber, whereby the in-
-ner adjacent sides of said retorts receive heat

| directly from the said chamber, and an out-

let-opening at the rear end of said chamber for

- _the escape of the products of combustion, and

35
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a chimney adjacent the rear end of the for-

nace, combined with return flues connected
with said outlet opening and leading there-

from in contact with the parts of the retorts
not exposed to the direct heat from the com-

bustion chamber {o compel the products of
combustion after leaving the said chamber to

- traverse subsmntmlly the entire lengths of

45 8
" and top, and two retorts a,rra,nn'ed at opposite
sides thereof and eonstltutuw parts of the

said retorts and back again to the ch1mney,

'subst%ntlally as desecribed.
5. In an apparatus for the manufacture of

gas,acombustion chamber having closed sides

' . side walls for said chamber, inclined slabs 0°

50

resting against the sides of the retorts most

remote fmm sald chamber, and protecting

- slabs for the sides of the reforts adjacent the
fire chamber, thereturn chambers " below the

~ retor ts, openings therefrom into the flues be-

55

 tween the said inclined slabs b, and their re-
‘spective retorts and the dnmney e’, all sub-

stantially as deseribed.
6. In an apparatus for the manufacture of
gas, a combustion chamberhaving closed sides
and top, and two retorts arran n'ed at opposite
sides thereof and LCOI]StltllTll]W parts of the

- 6o
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' side walls for said chamber, inclined slabs b5

resting against the sides of the retorts most
remote from said chamber and protecting
slabs for the sides of the retorts adjacent the
sald chamber, the return chambers b’ below 05
the retorts, openings therefrom into the flues

“between the said inclined slabs b°% and their

respective retorts the chimney ¢/, and the wall
e, substantially as desecribed. |

7. In an apparatus for the manufacture of 7o
gas, the combination with two retorts, of a
fire or combustion chamber extending verti-
cally between them, protecting slabs for the

sides of the retorts adjacent the said cham-

ber the ineclined slabs b° resting against the 75
outsides of said retorts, the return chambers 6’
below the retorts, the openings therefrom into
the flues between the Sald inclined slabs and
retorts, the chimney e¢’, and the cross flue €%

substantially as deacubed S 80 -

8. In an apparatus for the manufacture of
gas, a fire- or combustion. chamber having
closed top and sides, two retorts arranged at.
opposite sides and constituting parts of the

side walls for said chamber, whereby the in- 85 -

ner sides of said retorts receive heat directly
from the said chamber, and an outlet flue for
the products of combustion at the rear end of
the said fire chamber, and return fiues at the
outsides of the retmts connected with said go
outlet flue, combined with protecting slabs
fm the inner sides of the retorts adjacent the
ire chamber except for a short distance next
the outlet flue, and short protecting slabs for -
the outer sides of the retorts next the con- g5
necting opening between the side fine and the
outlet flue, substantially as described.

9. In an apparatus for the manufacture of
ogas, the combination with two retorts, of a .
combustion chamber having closed top and 1co
sides and extended vertically above the bot-

toms of and between said retorts, an outlet at .

the rear end of saild combustion chamber,
flues located outside of and adjacent said re-
torts and connected with said outlet to there- 103

| by conduct the products of combustion from

said combustion chamber along the outer
sides of said retorts, whereby said retorts at
their inner adjacent sides receive heat from

the combustion chamber between them and rro

at their outersides from the products of com-
bustion in &El.ld flues, SUb&t&lltl&l]y as. de-

seribed. -~
In testimony wheleof I have swned my‘

name to this specification in the presence of 115

two subscubmﬂ' wiltnesses.
IIENRY R. EARL

Witnesses:
CHARLES V. SWAN
FREDERICK L. EMERY
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