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. UNiTED STATES PATENT OFFICE.

BENJAMIN BRAZELLE, OF RIRKWOOD, MISSOURI, ASSIGNOR OF ONE-HALF TO LENRY

LESCHEN, OF ST.

LOULS, MISSOURT,

PROCESS in?' MANUFACITURING GAE.

No. $28,103.

~ Arplication filed Angust 3, 1996, Serlal No. 448,637,

To all whom it may concern:

Be it known that I, BExiadMIy BrazeLLe,
a citizen of the United States, and a resident
of the c¢ity of Kirkwood, county of St. Louis,

s and State of Missouri, huve invented a new

and useful Process of Manufacturing Gas, of
which the following is.a specification,

My invention relates to the manufacture
of gus and has for its prineipal objects to
ufilize clieap muterial such as limestone and
to render the process rapid, economical and
substantially continuous. . -

It consists principally in passing the gases
from hot or burning carponaceous matter
through a mass of mineral carbonates for the
purpose of evolving carbonic acid therefrom
and thence passing such gases through a hot
mass of carbenaceous material.

It also consists in various modifications and
supplementary steps hereinafter more fully
described and claimed. '

In the accompianying drawing, which
forms part of this specification, and wherein
like symbols refer to like parts wherever

5 they oceur, Figure 1 is a longitudinal vertical
-section of an apparatus adapted to carry out |

my process; and, Fig. 2 is a plun view of said
apparatus partly in section.

énid apparatus comprises a steel shell or
generator 1 lined with firebrick 2 and di-
vided by vertical walls 3, 4, into three main
compartments 5, 6, 7. The ehell has an
opening in its top above cach compartment
through which the respective compartments
are charged. Each of these openings is
clused with a suitable counterweighted hop-
per bell 8. A hanging wall 9 extendsown-
wardly from » point adjreent to the charging
opening of the first and last of the compart-

compartment into a magazine 10 for the fuel
and & chamber constituting a pust of the
flue system. The side walls' of each com-
partment taper or incline inwardly toward

the bottom to give support to the weight of
thecharge. At a suitable distance below the

hearth opening of each compartiment is a
_grate 11 which is mounted on a rocking shaft
12, which projects through the casing and is
rovided with s hand lever 13 for turning it.
n the side wall nre openings which communi-

. cate with the chumbers below the respdetive
rates. 'These openings are normally closed

* by doors 14 and are used for removing the

65 ashes or other pronets that are dumpgg?into
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ments and divides the upper portion of the:
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the respectivd pits by the periodical turning
of the grates. .

The wall 3 which divides the first main
compartment 5 from the second 6 extends
from the bottom nearly but not quite to.the
top of the casing; and the wall 4 which sepa-
rates the second compartment from the third
7 has a large opening 4° located above the

L

graies of said compartment so as to make -

direct communication betwéen their pits.

-Opening into the pit of the first compart-
mient is an air pipe 16 which communicates
with an air blower of suituble type and is
controlled by avalve 16,
the pit or lower portion of the first compart-
ment is a pipe 17 whick communicates with
a boiler or steam generator and is controlled
by a suitable valve 18. Near the top of the
first and third compartments are pipes 19
which communicate with an air blower and
are controlled by valves 20,  Also at the to
of thig third compartment s a pipe 21 whie
communicates, by valved, branch pipes 22, -
23, with an oil z*eding device -and with a
steam generator, respectiyely. S

The upper portion of the third compart-

- 68

Also opening into

70

75

8o

ment communicates through a flue, 24 with a .

fixing chamber 25 consisting of a steel shell .
26 lined with firebrick 27. 'This fixing ¢cham-
ber is divided.by a vertical partition 28 into
two compartments 29, 30, which communi-
cate with each other through an opening 31
in the bottom of the partition or division
wall.  Each of these compartments is filled
with firebrick 32 set edgewise and far enough
apurt to form tortuous passages there-
throughand constituting a so-called*“ checker-
work”. " At the top of the second compart--
ment of the fixing chamber are two pipes 33,
34, which communicate, respectively, with
gas holders and are controlled by suitable
valves 35, 3v.
partment of the fixing chamber is a draft .
opening 37 which is normally closed by a-

suitable door or covering 38.

In the operation of i} invention, the first’
and third compartments of the generator are

38

95

In'the top of said second com- '

S

-

charged with coal or other suitable carbona-

ceous material and the second:compartment -

108 .

is charged with limestone. or other suitable
mineral carbonate. Injtially, "all .of the

valves and doors are closed with the excep-
tion of the valve 16 which econtrols the air

pipe 15 leading into the pit of the first com- -
partment ol ¢he generator and the door 38 at. 110

+
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the top of the second compartment of the
2 Tnder these conditions,
the coal in the first comparisment of the gen-
erstor is junited and the hot products of
combustion therefrom circulate through the
Lmestone in the second compurtiuent and
the earbonaceons material in the third com-
partment. of the generator, thence through
the two compartments of il fixing chamber
and out inte the atmosphere through the
draft opening in the top of the seeond com-
partment.  This operation continues until
the limsstone in the seconil and coal in the
third compartment and the firebrick in the
fixing chamber have become thoronyghly hot.
IF it is desired to hasten ihe heating of the
firebrick in the fixing chamber, the combus-
tible gascs generated in the third chamber
are ignited and burned by the admission of
an air blast into the upper part of the third
chamber through the pipe 19, When all
{mxts of the systera have been thoroughly
reated, the apparatus may be used for the
manufacture of fuel gas containing a consid-
erable pereentage of nitrogen or for the
manufacture of luminating gas containing
an inconsiderable portion of nitrogen.

My invention contemplates the manufs e-
ture of both fuel eas and Hlnminsting gas,
alternately.  In order to manufacture fuel
was, the door 38 of the draft flue of the fixing
chamber is closed and the valve of the pipe
33 keading to the fuel gns holder is apened.
Under these circamstances, the earbon di-
oxid resnlting from the zombustion of the
fuel in the first compartment together with
the earbon dioxid evolved from the limestone
in the second compartinent of the generator
passes npwardly through the hot mass of
coal in the third compartment, wherein the
earbon dioxid is convarted into_earbon mo-
noxid which passes off through the fixing
chanther into gas holder,  As a modification
of this process, the valve 1% controlling the
steans pipe 17 leading into the lower portion
of the first compartment may be opened to
inject steam into said compartment, in
which case, oceur the reactions well known in
the manufacture of water gas.  So long as
there is combustion in the first compartment,
the resulting gas contains 2 considerable pro-
portion of nitrogen which cnters as the mniy
constituent . the air; and, conscquently, the
resulting gas, whether the steam blast is used
or not, 1s properly classified as a fuel mas.

During the manufacture of fuel gax, all
parts of the system are beibg heated. When
all parts of the system are thoroughly hot,
the air blast is cut off frum the pit of the
first compartment, and the valves are ad-

justed to cul off communication from the !

fixing chamber to ihe fuel gas holder and

holder. Under these conditions, the gases
developed i the first compartment as w el

. '

as those generated in the third compartment
are distillation produets.  The nuxture of
the gases in the upper portion of this third
compartment of the generator contains un-
stal)[lv ingredients which become fixed or con-

verted into more stable gases in passing

{hrough the fixing chamber at a high tem-
perature.  The gas lelivered into the illu-
minating gas holder is substantially free
from nitfegen and contains a lower percent-
age of carhon monoxid and a larger percent-
age of hydrocarbon than fuel gas resulting
from the previous operations.  When it is
desired to enrich this illuminating gas, the
valves which eontrol the steam pipe 23 and
the oil pipe 22 leading into the third com-
partment are opened, whereby the steam
sprays the hydrocarbon oil into the third
compartment. The gases resulting from this
operation are likewise fixed in passing
through the fixing chamber. As a modifica-
tion of this step, it is sometimes desirable to
inject steam into the mass of hot coal in the
first compatbment, whereby the volume of

the resulting gas is considerably increased. s

During the manufacture of luminating
gas, the temperature in different lparts of the
svstem beeomes lower, and as the fixing of

the gases requires n lugh temperature, 1t is

necessary to reheat the fixing chamber peri-
odically ax well as to maintain a high tem-
perature in the three compartments of the
generator. '

When it is required to raise the tempera-
ture of the Hmestone, air may be fm'cm} into
the upper portion of ihe first compartment
of the generator for the purpose o} igniting
the gases that distidl from t1|m coal therein.
In fact, it may sometimes be desirable to
burn tar in the upper portion of the first
compartment for tlm purpose of heating the
ime roek. By thus converting the upper
portion of the first compartment into a com-
bustion chamber, it beeomes practicable to
use coal that has a large proportion of tarry
matter and which wonhE ot]lmwisn require
special treatment, of the gas for the purposc
of removing ithe tury constituents there-
froni.

After the manufacture of illuminating gas
has econtinued for a time, it beecomes neees-
sary Lo reheat the system.  This is accom-
plished either by restoring the system to the
original condition in which the products of
combustion pass off into the atmosphere, or
by direetly changing the parts to the con-
ditions required for the manufacture of fuel
gas. By thus varying the conditions so as to

| nanufacture iltuminating gas and fuel gas
Falternately, the process hecomes continuously

sroductive of one kind of gas or the other.
} ]

! The heat incidental to the manufacture of
open cominunication o the Hluminating gas

fuel gas is utilized in the manufucture of

Muminat ing zas, and the lime resulting from
the decomposition of the limestone 15 & val-
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uante hyproduct, especinlly as such lime is
entirely free from ash.  The lime thus
formed is periodically dumped, by the rock-
ing of the grate of the second compartment,
into the pit where it is readily sccessi bie forve-
movak  In like munner, the ashes or waste

of the carbonaceous material is dumped into

' the pits of the first and third compartments
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whenee it may be readily removed.  As all
of the compurtments of the generator are
accessible for charging at the top amd for
removal at the Sottom, the process may be
kept in operation: indefinitely. .

i sonie cases it is desirable to use more
limestone in proportion to the coal. In such
a case cosl and {imvstnne may he mixed to-

ether and charged into the first chamber 5. 1

he resulting limestone byproduct from this
chamber is of copsiderable value and is
known 8s commercial lime as distinguished
from the chemically pure lime from the sec-
ond chamber 6.

When fuel gas is being made and it is

.desired to maintain the refractory material
in the fixing chamber at & high temperature |

continuously, sir may be admitted into the
upper part of the third compariment or
c{:nmber of the ger.crator in su icient quan-
tity to burn a minor part of the gases before
they enter said fixing chamber.

What I claim is:

1. The chess of manufacturing both fuet
gas and illuminating gas which consists in
aliernately admitting and cutting off a sup-
ply of zir to » bed of hot coal, passicg ti!xe
products of combustion of such coal through
& separate msss of mineral carbonates and
thence through a second mess of coal, and
thence through a mass of refractory material,
and collecting the fuel gas thus produced,
and in passing the gas, which distils from the
hot coal while the air supply is cut off,
through said mass of mineral carbonates and
the second _nass of coal, and then injecting
volatile hydrocarbon into it and separately
collecting” the illuminating gus thus pro-
duced.

2. The process of manufacturing both fuel
gas and iﬁuminuth:g gas which consists in
alternately admitting and cutting off-a sup-
ply of air to a bed of hot coal, passing the
products of combustion of such coal through
a mass of mineral carbonates and thence
through a second mass of coa) and thence
through o mass of refractory material and
collecting the fuel gas thus produced, and in
passing the gas, which distils Trom-the hot
coal while the air supply is cut off, through
said mass of mineral carbonates and the sec-
ondd mass of coal, and hien injecting volatile
hydrocarbon und stesm into it and se{)a-

i)

Crately collecting the illuminating gas thus

85

produced. , .
‘3. The process of manufacturing gas
which consists in burning carboneacedus ma-

terial in the presence of steam, passing the
Lot products of rewction through a separate
mass of mineral.carbonate, and then passing
all of the gases through a second mass of
carbonnceous material.. : ‘
4. The process
which consists in burning carbonaceous ma-
terial in the presence of steam, passing the
hot geseous products of reaction through a
separate mass of mineral carbonate to gen-
erate carbonie acid therefrom, and then pass-
ing all the gaseous products through a second
heated mass of cm'i)nnaceous,nmtcriizl.
5. The process of manufacturing gas
which consists in decomposing steam by
passing it through a bady of hot carbona-

roaction through a separute mass of mineral
carbonate, and then passing all of the gases
through a mass of earbonaceous matenal.
6. The process of manufecturing gas
which consists in forcing air and steam
through burning carbonaceous fuel, passing
! the products of combustion through s sepa-
rate mass of mineral carbonate and thence
through & 'second mass of carbonaceous ma-
terial, and thence through e heated mass of
refractory material: .
7. The process of menufacturing gas
which consists in evolving carbonic acid by
passing through a mass of mineral carbon-

descent cosl, then passing such gases min-

| gled with the carbonic acid through s second

mass of carbonaceous material and enriching

and then fixing the gas with heat.

consists in commingling sll of the gases dis-
{illed from s mass of highly heated coal with

carbonaceous material, then injecting hydro-

sulting gas by passing it through 2 mass of

-{ hot refractory materiat. - -

9. The process of manufacturing both fuel
gas snd illuminating gas which consists in

coal through a separate mass of mineral car-
honate and thence through a second mass of
conl, and thence through a mass of refractory
material, air being alternately admitted to
effect the combustion of a suflicient quantity
! of coal to heat the mass beyond the point of
| oag Jistillation and cut o .
| Timited period to permit such distillation of
! the first mentioned cosl, the %as produced
| during the period of air supply being col-
| Jected for use as a fuel gas and the gas pro-
| duced during the period when the airsupply

is cut off being carbureted and collected
| separately for use as an illuminating gas.

~10. The process of manufacturipg . gas 1y

of manufacturing gas

ceous material, passing the hot produets of-

carbon oil and stears, and then fixing the re-'

passing the gases arising from a mass of hot

70

89

ates the gases distilled from a bed of incan-

100

the resulting gas with volatile b vdrocarbon,
8.  The process of manufacturing gas which .

105 .
carbonic seid resulting from the calcination -

of & mass of mineral carbonate and passing
such commingled gases through a'mass of hot

115
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which consists in distilling gas from coal, in-
jecting air into such gas to consume a minor
portion thereof, passing the gaseous products
through a separate mass of mineral carbon-
ate to enerate carbon dioxid therefrom and
thence through a second mass of carbona-
ceous fuel and thence through a heated mass
of refractory material. -

11. The process of maiufacturing fuel gas
which consists in evolving gases'in 2 genera-
tor, burning a minor part of suid gases with
air to maintain the mass of refractory mate-
rigl in & fixing chamber at a high tempera-
ture and passing all of the gases through said
heated mass of refractory material in said
fixing chamber.

12, The process of manufacturing fuel gas

- which consists in evolving gases in a genera-

20

tor, passiug the gases through a fixing cham-
ber containing 2 heated mass of refractory
material, and maintaining the temperature

|

of said refractory material by burning a
minor patrt of the gases with air in said gen-
crator {u,-fore they enter said fixing chamber.

13. The process of manufacturing fuel gas
which consists in evolving gases in & genera-
tor, passing the gases through a fixing cham-
ber coutaining a heated: mass of refractory
maicrial, and maintaiping the temperature
of said refractory material coutinuously by
burning a portion of the gases with airin said
cenerator {mfurc they enter said fixing cham-

er. _

In testimouny whereof I have hercunto
signed my nanie in the presence of two sub-
seribing witnesses at St. Louis, Missouri, this
24th day of July 1908,

BENJAMIN_ BRAZELLE
Withesses:
G. A. PENNINGTON,
Evgar T. FArMER
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