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To a,ZZ 'whom et mcy concem e

~ Be it known that I, ELMER RIbER a c1t1-.;_g
zen of the United. Sta,tes and resident of St.

formmg a pe,rt hereof..
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- heated carbon in order to convert said gases
- into earbon monoxid, methane, and hydrogen.
gases,” which can" be used W1thout further
treatment as fuel for gas engmes a:c.d the 11ke
or for heating purposes. -

‘A further object of my mventlon is to pro—_f. -:
_ vide means whereby one of the sets, of retorts
of each bench may be cut out of service while
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~ the claims, and illustrated in the a,ccompa—fﬁ

‘nying dra:mngs inwhich:— ;
- Figurelisa Vertlcal section ta,ken throughf.
the center of an apparatus of my improved: |
- construction; Fig. 2 is a front elevation of a |
portion of the appara,tus and sho‘mng one of
- thé benches of retorts; Fig. 3 is an elevation
of the water trap or sea,l which is located on
top of the apparatus and at the rear thereof;
 Fig. 4 is a vertical section taken through. the':.

~center of a water seal or trap which is loca,ted,-.
| | to apprommately fill said retorts.
;_pla,tes 46,9, and 11 are now tightly seated
on the ends of the tubular fittings so as to
| make the retorts perfectly air tight, and fire
is built in the furnace; using any desu'able
fuel, and the temperature 1 the retorts is

'.éf‘brought to about. 1100° F., which tempera,- |
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" ~which is -of . the. construction usually

- said furnace in t
 of retorts 2 which receive the mineral carbon-
55 a,tes from Whlch the gas 1s extrccted a,nd ar--

My invention: rele,tes to a,n' apparctus for_f _
' m&nufacturmg fuel gas from mineral car- |-bular fittings 8, the forward ends of which |

~ 'bonates and ce,rbonaceous material, my ob--
- 18 ]

the contents of said retort are being dis-
charged without aﬂ‘ectmg the opera,tlon cf.

the opposite set.

- To the above purposes my mventlon con-ﬁi_lj
sists in certain ‘novel fee,tures of construction-
‘and arrangement of parts, which will be here-

inafter more fully set forth “pointed out in

on top and at the front of the apparatus.

Referrmg by numerals to the a,ccompa,ny-"ﬁf
ing drawings:—1 designates the furnace,
- em-
ﬁroducers and a,rre,nged in’

c‘:LII‘Sj“'_

ployed in’ gas
e usual manner are the ]

ject being to construct a simple a,ppa,ra,tus in-
- the form of a furnace, which is provided with |
- retorts in which. the carbonates and carbona-
~ ceous material is placed and heated in order |- tlght by means of removable plates 11.:
“to be thoroughly decomposed to free the car-'| -
‘bon dioxid and other non-ignitible gases,
~ which latter is conducted through a body of | and 1ead1ng upward from the tubular ﬁttmgs _.
10 of the upper pair of retorts 7 into said seal
“or trap are the pipes 13, in which are located
gate valves,; such as 14, " Leading from the

_;__Water seal 01' tra,p 12 to. c gasometer, or like
| container, is a pipe 15, in which is located an
exhaust fan 16, or smlllar device. -
-top of the furnace and at the front thereof is
-a'water seal or trap 17, and leading from the
“tubular :
‘are-
| tubular ﬁttmgs 8 on the upper pair of retorts

‘are the pipes 19, which discharge into the
“water. seal or trap 17, and located in said
| pipes are ordinary ge,te valves 20. The
| water seal or trap 17 is provided with aninlet
“pipe 21, an outlet valve 22, and a gage glass
| 23, by means of which the helght of the water
_':_mthln the seal or trap may be readlly ascer—'-

;tamed

‘bonates and Carbonaceous. Material, of which, |
 the follomng is a specification conta,mmg a-
~ full; clear, and exact description, reference |
'bemg had to the accompa,nymg dra,wmgs 3

L oo

.....

'f,mea,ns of pla,tes 4.

“The upper rear ends of the retorts 2 are

j;' LT ,f“-' rcnged on the forwa,rd ends of said retorts
are tubulgr metal fittings 3, the forwe,rd ends

‘| of. which are closed and. me,de air tlght by _
 Louis; Missouri, have lnvented certain new B

and useful Improvements in- Apparatus for |
 Manufactiuring Fuel-Gas from Mineral Car- |

60

rowded with tubular metal fittings 5, which

.are. closed cnd ma,de a,lr tlght by remova,ble -

.;’pla,tes -
Arra,nged in the usucl manner a,bo‘ve the
.é_upper pair of retorts 2 are the retorts 7, which
| are adapted to receive carbon, the forward
| ends of said retorts being pro‘nded with tu-

65

1 are closed and made. air tight by the remov-
‘ableplates 9; and the upper rear ends of said
retorts are prowded with tubular metal fit-
tings 10, and which are closed and ma,de air

Arra,nged on top of the furnace cnd ct

-'iz-the rear thereof is a water seal or trap 12;

fittings 8 upwcrd and 1nto sald trap
ipes 18. Leading upward from the

When my 1mproved apparatus is in use,

ture s me,mtcmed as, nea,r as possﬂole unt11
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Ihmestone or other mineral carbonate, or '
‘carbonaceous materle,l after being broken,
‘to the desired size, is- pleced in the retorts 2
until the same are about three-fourths full.
Charcoal, or other carbon, coarsely broken,
1is placed in the retorts 7 in 'sufficient amount o

The .
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~all of the volatile matter has been expelled |
~from the carbonates within the retorts 2

10

£

which operation requires from three to four

hours. During the decarbonization of the

mineral carbonates, the exhaust fan 16 is | into carbon monoxid.

operated continuously so as to remove the

gases from the retorts 2 and 7 as fast as gen- |

erated, as hereinatter described; thereby | bon therefrom, the gate valves 14 and 20 of

hastening the operation, and at the same
time preventlng an excess pressure against

the walls of said retorts. The gases thus

18

generated 1n the retorts 2 are drawn through
the tubular connections 18 and discharge
from the upper ends thereof into the trap or
seal 17, and pass from thence through the
pipes 19, the gate valves 20 of which are open,
and from thence to and through the retorts
7 containing the charcoal or other carbon;

- and from thence said gases pass through the

20

pipes 13, the gate valves 14 of which are
open, and said gases discharge from said pipe

13 1nto the trap of seal 12, and from thence |

through the pipe 15 to the gasometer, or

- other container, from whence the gas may be

25

drawn off and used as desired. During this
operation, the generation of non-ignitible
carbon dioxid is almest completely prevent-
ed by excluding the air from the retorts dur-

- 1ng the decarbonization of the carbonates,

30
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and whatever carbon dioxid is formed is

completely converted into carbon monoxid

during 1ts passage through the red hot char-
coal, or other carbon contained in the retorts
7, owing to the total absence of air, as shown
by the reaction:—CO,+C=2C0O. Owing to
the moisture and water of erystallization and
organic lmpurities contained in nearly all
limestone or other mineral carbonates, there

18 formed during this treatment of the car-

40

45

o0

55

60

65

bonates a compound gas, composed of carbon
monoxid, methane, hydrogen, and a small
amount of nitrogen; of an average composi-
tion, approximately as follows: carbon mon-
oxid, (CO) 889, to 909, ; methane, (CH,) 19
to 39,; hydrogen, (H,) 39, to 59, ; nitrogen,
(N,)49%, to 69,. In generating this gas dur-
ing the manufacture of Portland or other
cement, wherein the process calls for a mix-
ture of calcium carbonate, alluminates, sili-
cates, and coal, as 1s used 1n some of the proc-
esses for manufacturing Portland cement,
the material is placed in the retorts as above
described and the heat is raised to the desired
degree to form ‘“clinker,” the gas being con-
ducted through the apparatus as previously

described. |

I have found by actual working of the
process and by 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-product of anhydrous cal-
cium oxid, weighing from 1125 to 1140
pounds. - S

Owing to the arrangement of connections |

000,423

between the sets of retorts 2 and 7, all of the
gases generated from the carbonates pass

“through the retorts 8 containing carbon,

thereby completely converting carbon dioxid

When 1t 1s desired to cut out one of the re-
torts 7, for the purpose of discharging the car-

the pipes 13 and 19 leading upward from the
ends of the retort to be cut out are closed;
and following this action, the gases generated
In the pair of retorts 2, immediately below
the retort 7 which is cut out, pass upward
through the corresponding pair of pipes 18
mto the trap or seal 17, and from thence
through the pipe 19 which remains in service,
and from thence to and through the corre-
sponding retort 7, corresponding pipe 13, to
and through the trap or seal 12, and from
thence to and through the pipe 15 to the gas-
ometer. Thus the retort 7 may be tempo-
rarily cut out of service for the purpose of re-
newing the carbon whenever desired; and all
of the gases generated in the corresponding
E&ir of retorts 2 is caused to pass through the

ody of the carbon in the opposite retort 7 to
convert the carbon dioxid into carbon mon-
oxid.

I claim :—

1. An apparatus for manufacturing fuel
gas from mineral carbonates and carbona-
ceous material, comprising a furnace, a series
of inclined retorts arranged therein and
adapted to receive the mineral carbonates, a
water seal arranged above the lower ends. of
sald retorts, tubular connections leading
from the forward ends of the retorts to the
water seal, a pair of retorts arranged adja-
cent the first mentioned retorts and adapted
to receive carbonaceous material, tubular
connections leading from the lower ends of
the second mentioned pair of retorts to the
water seal, valves located in said last men-
tioned tubular connections, a water seal ar-
ranged above the rear ends of the retorts, tu-
bular connections leading from the sccond
mentioned pair of retorts to the second men-
tioned water seal, and valves located in the
last mentioned pair of tubular connections.

2. An apparatus for manufacturing fuel
gas from mineral carbonates and carbona-
ceous material, comprising a furnace, a plu-
rality of inclined retorts arranged therein and
adapted to receive the mineral carbonates,
alr tight fittings arranged on the ends of said
retorts, a water seal arranged above the
lower ends of said retorts, tubular connec-
tions leading from the air tight fittings on the
lower ends of said retorts to the water seal,
and the ends of which tubular connections
extend below the water line in the water
seal, a pair of retorts arranged adjacent the
first mentioned retorts and adapted to re-
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celve carbonaceous material, air tight fit-

tings on both ends of said pair of retorts, tu-

8
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~ bular éonnectlons le a,dmg from the air tlghtf;;{?'
fittings on the lower ends of said pair of re- |

- b seal arranged above the rear ends: of the e~

| throu h the last mentloned water seal a,nd
| the tubula,l connections leading thereto. '
- torts to the water sea,l valves located in the |

last mentioned tubular connections, a water ‘name to this specrﬁca,tmn in presence of two | o

_.fsubsembmg w1t11esses

In testimony whereof, I have signed - my

torts tubular comlectlons 1ead1 from the e

air tlght fittings on the rear ends. of the. pa,u' N

of retorts to the last mentioned water seal,
valves loca,ted in ‘said tubula,r co:rmectlons

10 and means. whereby suctlon 1s created

ELMER RIDER
Wltnesses o

- M. P. SMITH

E L WALLAO]]
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