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To all whom it may concern:

Be it known that I, O inres H. RIDER, a
citizen of the United Staies, and resident of

St. Louis, Missouri, hav: invented certain.

new and useful Improve nents in an Appa-
from Min-
eral Carbonates

taming a full; clear, and exact description,
reference being had to the accompanying

~drawings, forming.a part hereof.

My invention relates to an apparatus for
manutacturing fuel gas from mineral cap-
bonates and carbonaceous materials, and my
object being to construet a simple, inexpen-
sive apparatus in the '
retorts for thoroughly (composing the car-
bonates or carbonaceou.: material so as to
free the carbon dioxid
ble gases
duct said gases through » body of heated car-
bon in order to convert said gases Into carhon
monoxid, methane,
which can be used
ment as fuel for gas engines,
for heating purposes. |

A further object of iy invention is to ar-
range a series of air tivht retorts and con-

without further ftreat-
and the Lke, or

Tnections in 2 furnace, which contain the min-

eral carbonates, and carbonaceous material,

Jrom which the gas is extracted and manu.

factured, which air tight arrangement is

‘Tnecessary in order to completely exclude the

L | L

~alr from the mineral cs rbonates, ¢carbon, and

gas, during the operation of manufacturing
said gas. o
To the above purposes, my invention con-

sists in certain novel fatures of construction

and arrangement of parts, which will be here-
mafter more fully ses forth, pointed out in

the claims, and Wllustrated in the accompany-
- Ing drawings, in which:— R
Higure 115 a front elevation of a furnace of

+

iy nnproved construction, with a series or
beneh of retorts thevein; Fig. 2 is a rear ele-
vatlon of a furnace and retorts; Fio. 3 is a
vertical section taken approximatel y on the
lne. 3-—3 of Fig. 1, and showing the connec-
tions between the retorts; Hig. 4 is a front
clevation of a water trap or seal, through
which the gas passes after being manufac-
vurerd; Fig. 5 is an enlarged vertical section of
the rear end of the upper one of the retorts of
my improved apparatus; Fig. 6 is an’ en-

sarged -vertical section taken through the |

ard hydrogen gases,

L

l

formy of a fyrnace and |

and other non-igniti- |
from the carbonates, and to con- |

f

|
|

 pipe 14 dise

‘carbonaceous material, after being

front ends of the lower pair of retorts of the
ﬁ'ﬁ_'}i?,é_u*atus.’ —_— e
Referring by numerals to the accompany-
g drawings :—1 designates the. furnace of
my improved apparatus, which is of the con-
struction usually employed, in gas producers,

L

and arranged in said furnace, in the usugl

manner, are the pairs of retorts 2, which re-
cerve the mineral carbonates from which the

gas is extracted: and the forward ends of

60

65

sald retorts are provided with tubular metal.

fittings 3, the forward ends of which are
closed and made air tight by means of plates
4; and said tubular fittings 3 being united by
the tubular connections 5. L

The rear ends of the retorts 2. are provided

70

with tubular fittings 6, which are closed and

made air tight by the

Arranged above the
tort "2 is a retort 8, w
and the forward end. of said retort 8

up , ach Ie-
hich receives carbqn,

is pro-

removable plates 7. -
r _onef'(if"fﬁﬂach Te-

75

vided with a tubular fitting 9, which 18.con-

nected to the upper one of each of the tubu-

lar fittings 3

tron 0. .
The forward ernids of the

by means of a tubular connec-

A€ _ | tubular ﬁttings 9
~are closed and made air tight by the remav-

80

‘able plates 11, and arranged on the rear ends .

of the retorts 8 are tubular fittings 12, the .

outer ends of which are clesed and made air
tight by removable plates. 13; and leading
upwardly from each tubular fitting 12 is a
discharge pipe
ﬂa:rges into a water seal or )

15, and leading from said*trap is a pipe 16,
which discharges into a gasometer, or like
container, and in which
exhaust fan 17, or like device. -, T
-When my improved appsratus is in use,
limestone, or other mineral carbonate, or
broken,
to' the desired size, is placed in the retorts 2
until the .
Charcoal, or other carbon, coarsely broken,

1s placed in the retorts'8 in suflicient amount

same are about three-fourths full.

85

14. - The end of this ¢ ischarge -
trap -

90

pipe is located an

100

to approximately fill said retorts.. The =

plates 4,7, 11, and 13 are now tightly seated.

on the ends of the tubular fittings so as to

make the retorts perfectly air tight, and fire
1s built in the furnace, using any desirable
fuel, and the temperature in the retorts is
brought to-about 1100° F.; which. terpera-
ture is maintained as near as possible until
all of the volatile matter has been expelled
from the carbenates within the retorts 2,

105
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which OP_era,tibn requires from three to four

hours. - -

" Duiring the decarbonization of the mineral
‘carbonates, the exhaust fan 17 1s operated
continuously so as to remove

by hastening the op ration, and at the same
time preventing an excess pressure aganst
“the walls of said retorts The gases thus
10
~ the tubular connections o and 10, to and
through the retorts & containing the char-
coal, or other carbon; and from thence said
gases PAass through the discharge pipe 14
“hto the trap or water seal 15, and from
thence through the pipe 16 to the gasometer,
erom whence said gas may be drawn oft and
used as desired. During this operation, the
generation of non- ignitible carbon dioxid
Is almost completely prevented by excluding
the air from the retorts during the decar-
honization of the carbonates, and whatever
carbon dioxid is formed 18 completely con-
- verted into carbon monoxid during its pas-
sage through the red hot charcoal, or other
carbon contained in the retorts S, owing to
‘he total absence of air, as showI by the
reaction:— | -

15

20

€O, +C =2CO.

the moisture and water of crystal-
contained 1n.

30 Owing to
lization and organic impurities
nearly
bonates, there is formed
~ ment of the carbonates a compound gas,
35 composed  of carbon monoxid, methane,
hydrogen, and a small amount of nitrogen;
of an average composition approximately
as follows: carbon monoxid, (CO) 889%, to
909, ; methane, (CH,) 19 to 3%:; hydro-
40 gen, (H,) 3% to 507,; nitrogen, (N,) 497, 10
69,. In generating this . gas during -the
manufacture of Portland or other cement,
wherein the process calls

calcium carbonate;. aluminates,

silicates,

45 and coal, as is used 1n some of the processes
Portland cement, the

for manufacturing

—d

. the gases from -
the retorts 2 and & as fast as generated, there- | .

generated in the retorts 2 are drawn through-

all limestone or other mineral car- .
during this treat-

for a mixture of |

| fittin

879,320

retorts as above
raised to the de-

mat.eria,l is placed in the
desceribed and the heat 1S

sired degree to form ‘‘clinker,” the gas being .-

| conducted through the apparatus as pre-

described.
I have found by
process and by

viously | |
actual working . of the
analytical tests that a ton of

“ordinary limestone produces from 13000 to

15000 cubic feet of gas, showing heating
power by analysis to be 320 British thermal
units, and a by—l‘t;roduct of anhydrous cal-
cinm oxid, weighing from 1125 to 1140
pounds. | . | -

The retorts 2 being connected at their for-
ward ends only to the retorts 8, necessarily
cause all of the gas generated from the car-
bonates to pass through the retorts g contain-
ing the carbon, thereby completely converting
the carbon dioxid into carbon monoxid.

T claim: . | |
An apparatus of the class described, com-
prising a furnace, 2 pair of inclined retorts
arranged therein and which retorts are filled
with mineral carbonates, air tight fittings
arranged on the ends of the retorts, there
being a tubular connection between the air
tight fittings at the Jower ends of the retorts,
a third inclined retort |
nace adjacent the first mentioned retorts,
and which third retort receives carbona-
ceous material, air tight fittings arranged on
he ends of the third retort, there being a
ubular - connection between the alr tight
on the lower end of the third retort
and the air tight fitting on the upper one of
the first mentioned pair of retorts, & pipe

leading from the air tight fitting on

arranged in said pipe, and a suction device
arranged in said pipe. _

In festimony whereof, 1 have signed my
name to this specification, 1n. presence of

two subscribing witnesses.

- _CHARLES H. RIDER.
Witnesses:

- M. P. SuitH,
E. .. WALLACE.
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arranged in the fur- .
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the up-
per end of the ‘hird retort, a- water seal

85
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