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“in the usual form.
in the beneh in. a horizontal position, as is

‘usual in gas-works. The other two Ietortsf
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To all whom it may concern :
Be it known that I, WILLIAM TLMER of

the city, county, and bta,te of New York, heve |
invented a new and useful Method or Process‘

of Bliminating in an Isolated and Gaseous
Coundition the Heat- Producing Elements Con-

“tained in Ordmely IFuel eud 111 ‘other Sub 1
- stances.

‘These 1solated and geeeous elements are in-

tended to be used for heating purposes instead
of ordinary fuel, and for ether uses to which

they may be 'Lpplleeble and I do hereby de-
clare that the 1ellowmg is a full, clear, and

~ exact desecription of, my said mventlon |
- Inmy epeuﬁemmon contained in certain Let-
~ ters Patent granted to me by the United

States, and dated the 13th day of I‘ebluery
1869, I there represented the process ot gasi-

-iymﬂ fuel by employing retorts set in a herl-“
zontal position, and which retorts were divided

through the eenter by means of a partition.

This alrenn‘ement of retorts, though answer-
~1ng the purpose for which it was intended, is
a 110L adapted to my present invention. -

In my present invention I employ a beneh
of three retorts, arranged as follows :

The bench fer heldmﬂ‘ the retorts is mede
- One ef the retorts is set

are set in a vertical position, one on elther

‘side of the horizontal retort.

The latter retort I hfwe fof eonvemence,
denominated the reeewmmretelt as the fuel
to be eubjeeted to the process is pleeed in this

~retort, which is made larger than the verfical

retelte
The ve1t1(3111 reterte are mede in the form
of a boot—that 18, the lower ends of these re-

- torts, when pleeed in position, turn outward
and protrude through the wall ot the beneh, in

order to admit the attachment of mouth

pleees to the retorts, so that, when the mouth-
plece is also fttm(,hed to the receiving-retort,
‘the bench presents the appearance ef an or-

dinary bench of three retorts.

The receiving-retort is eonneeted with one |

of the vertical retor ts by means of a plpe in-
serted into the mouth-piece of both, -
The two Vertlca,l retel ts are connected w1th

each other at the top of the bench by means
of a pipe.

To the mouth- pleee of the vertical retort;
not connected with the receiving-retort is at-

tached the stand-pipe to convey the gas {from
the retorts to the hydraulic main, 5

In order to give a clear understendmg of
| the nature end object of my invention, I deem

1t necessary to make some general stetemente
as to the effect of heat upon the products given

off from ordinary fuel when SllbjeCth te 131}6-
process of distillation. |
- The materials usuall} empleyed in the pro-
duction of artificial heat are coal, wood, and
peat, which, though very dissimilar in appear-.
ance, are eempeeed mainly of the same ele-.
~ments,namely, ecarbon, hydrogen, oxygen, and
small, but variable, propertlons of nitrogen,
Sulphur and other elements which eenstltute !
Iut of all these -
‘elements two only in their union with oxXygen .
by combustion can take any part in the pro-
duction of heat; these are carbon and hydro-
gen. The other clements in fuel are very ob-
jectionable because, being in combnstion with

the ash When fuel is burned.

the heat-producing elements they reduce the
railable quantity of these eubsmnees, and,

_1u combustion they enter into new combina-

tions, which again reduce the heat-producing

elements, while the compounds thus formed
‘become the vehicle for the transmission of 2

large share of the heat from the point of igni-
tion to the surrounding: atmosphere, 50 thet

‘the actual calorie effeets of the eembustleu g
of ordinary fuel are by this means reduced to

a mere nominal power. Besides, the most of

| the heat thus generated, as erdmeuly used, is
~carried off by the flues end lost for preetleal
| purposes, so that the actunal gnantity of heat

utilized from ordinary fuel is only abouf ten

per cent. of the whole amount that the heat-
producing agents are capable of yielding.,
- To obviate these objectionsso far as to util-

ize the heat-producing elements contained in

tael, I prepose te ellmmete these in the form

of ﬂeses

To accomplish thls el)Jeet 1 sulueet erdmfuy |
fuel, as well as some other substances contain-

ing hydmﬂ*en and carbon, to a series of distil-

lation out ot eontaeb with the atmore*,phere, end _

.
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‘decompose and convert such of the distillates | not only numerous, but are wholly unﬁtted for

as contain the heat-producing elements that
are condensable and non-inflammable into 1n-
flammable gases.

It is well known that when bltummous and

cannel coals are subjected to the process of
distillation at a low red heat, (700° to S00°
- Fahrenheit,) they yield a
pounds, among which are aqueous vapor, free
hydrogeu carhureted hydrogen, carbonicacid,
light volatlle hydrocalbons condens&ble mto
spirit or oil, and, as the distillation goes on,
other condensqb]e oils of different speclﬁc
sravities are given off, and among which are
heavy oilsand W]J'Ltls m,lh,d ““ dead-oil,” which
mix mechanically with other pmducts, and
settle to the bottom of the receiving-vessel,
and the compound thus formed is called tar
The nitrogen and sulphur present enter into
new combinations, producing ammoniacal and
- sulphur compounds.
In the retort there finally remains a quan-
tity of fixed carbon or coke, containing the
ash, which usually consists of silica, alumina,
lime, and the oxides of manganese, iron, and
some other substances.

- The condensable distillates, which constl
tute the principal product of the coal, subside
“in the receiver into different strata, accordm o
to their specific gravities.

If the coal be subjected to higher tempera-
~ tures than those referred to, the products oi
distillation are somewhat changed, a larger
volume of gases is produced, and less con-
densable matter, and, consequently, more car-
bon, remaiusin the ret01t

When bitaminous and cannel coals are sub-
jected to the process of distillation under a
full white heat, the products are chiefly hy-
drogen, light carbureted hydrogen, and car-
bonic 031(16 Bisulphide of carbon, sulphu.
‘reted hydrogen, ammonia, cyanogen, N C,, C
Y, and sulphocyanogen, Ug N 8, CY S, are |
‘also formed. | |
- The amount of carbonaceous matter lett in
the retort under a white heat 1s much larger
than under a red heat. Under the latter tem-
perature from forty to forty-five per cent. of

. the carbon contained in the coal remains in

the retort, while under a white heat from
sixty-five 1;0 seventy per cent. remalns.

- It 18 evident from the produocts obtained
from the distillation of coal under various
temperatures that neither a high nor low heat
alone is suited to the process of eliminating

and gasifying. the heat-producing elements

contained in coal. Under the former the pro-

ducts given off from the coal are mostly gas-

eous and sohd, under the latter, flnid and
solid.

The gases ploduced under a high heat,
though much larger than under a low heat,
seldom amount to more than ten thousand cu
bic feet to the ton of coal. Besides, the com-

pounds produced other than gaseous hydro-
carbons, under both a high and low heat, are

a variety of com- |

the production of heat.
An example.of what occurs in the dlstllh

tion of bituminous coal under different tem-
peratures is afforded in the manufacture of
illuminating-gas. - The process of the distil-
lation of coal, as ordinarily practiced in the
manufacture of illaminatin g-oas, is attended
‘with the production of a great variety of com-
pounds other than illaminating-gas, and
hence the results, both to the manafacturer
and the consumer, are unsatistactory.

With a low heat the quantity of gas pro-
| duced is small, though its luminosity 13 good,.
With a high heat a ]arger quantity is produced
yet 1ts lummosmy is very poor, while am
‘dium temperature is attended Wlt]l neltherf
economy nor the production of a gas of satis-
factory quality. Hence, 1n uther case, the
‘result is a costly product to consumers.

Wood and peat subjected to the process of
distillation under various temperatures yield
‘similar products to those obtalned from bitu-
minous coal.

In the distillation of wood the following are
| obtained : Light carbureted hydrogen, hydro
| gen, hvdrocarbons of the olefiant gas series,
carbonic oxide, carbonic acid, pyrollgneous or
impure- acetic acid, eupione, pyroxanthine,
paratline, creosote, 0*:1, phemc acid, pittacal,

‘amInonia, aqueous vapor, volatile and fixed
‘oils, wood-tar; and charcoal, which contains
the ashes or inorganic constltuents, 1S left n
the retort.

Light carbureted hydrogen, hydrogen, ear-
| bonie acid, carbonie oxide, llydrocarbons of
the olefiant gas series, volatile and fixed oils,
paraffine, creosote, acetic acid, ammonia, sul-
phate ot ammonm, pyroxylic splrlt or wood
naphtha, aqueous vapor, peat-tar, and char-
coal remain in the retort. -

The analysis of the chief products given off
from different kinds of crude fuel by “distilla-
tion under various temperatures shows that
they are constituted as follows: |

Ifirst, gaseous products, hydrogen and hy-
I dwmrbons Hydrogen, H ; light carbureted

hydrogen, C, H,; olefiant’ gas, or ethylene,
| C, H,; acetylene, C, H,; propvlene.,. Ce He ;
butylene or tetrylené, C; Hi. _

Second, liquid produets, light, oily hydro-

| carbons: Benzole C Hs s toluol Cry Hg 5 cu-

mol, C;s Hyp cymol Cio Hiss photogen, light
]parafﬁue oil, and other hy dwcmbon oils .of
the paraffine series. |

Third, solid hydrocarbon products Paraf-
fine, Cs, Hﬁz, naphthaline, Gy Hy; paranapth-
aline, Cy Hjs ; pyrene, C; Hg; crysene, Cso Hyo.

I‘()urth mtlo hydrocarbon mobile o1ly pro-
duets : Amllne Ci; H; N; chinoline, (3 H,;
N ; leucolene, O]g H, N: plcolme, O]a H. N ;
pyrldme, C; H; N'; toluidine, C,y Hy N.
_Fifth, .ammoniacal compounds : Carbonate
of ammonia, N H; O C O,; sulphate of am-
monia, N H; O S O,; hydrosulphate of sul-
phide of ammonium, N H, S 4 H S.

\




~oxide, C O; carbonic anhydride, C O,.

- ous. hydrocarbons of the oil series C, H,.

 in olefiant gas. When these gases are passed

bureted hydrogen is formed. If the latter
‘compound be passed through tubes heated to
~an intense whiteness, it is also decomposed,

drogen double that of the original gas is liber-

~1ts vapor density proves, contains double the

‘the most part, may be distilled when sub-
Jected to a very high heat, but without much |

- steam, they are decomposed, and a rearrange-
~ment of their elements occurs; a large pro- |
- portion of their carbon is deposited, and hy-
drocarbon gases are formed of the ethylene

TRy
__;—**"'"# _ “""a..,

~when passed throngh highly-heated tubes,
forming light carbureted hydrogen, and de-
positing carbon. " - o

third series. .

tilized by heat,and,when passed throu ghaheat-

- When sulphate of ammonia is subjected to a.
- temperature of only 536° Fahrenheit it is -de-.
~ composed, nitrogen and ammonia are liber- |
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Siﬁth,' -squhurGted-hyd_rogeu_‘ gﬂs,_r'H S.
Iighth, gaseous oxides of carbon : Uarbonic

Ninth, carbolic acid, phenol, C; H; O,.

Tenth, aqueous products, water, H O. . |

The action of heat upon these products is
as follows : o o
- First series.—The gaseous hydrocarbons,

~when passed through tubes heated to a full | :
-redness, are decomposed, and deposit all but

one equivalent of their carbon, and light car-

1ts carbon is deposited, and a volume of hy- |

ated. | | S

Second series.—The lightoily hydrocarbons,
when distilled at a red heat, deposit a portion
of their carbon, and are converted into gase-

Kach volume of these gaseous compounds, as
proportions of carbon and hydrogen existing i

through highly-heated tubes, they are decom-
posed, depositing all but one equivalent of
their carbon, and double their volume of hight
carbureted hydrogen is formed. T
Third series.—The solid hydrocarbons, for

change in their composition. When distilled
at a white heat, in contact with highly-heated

series C, H, ; the oxygen of the steam com-
bines with a portion of the earbon, to form
carbonic oxide, while the hydrogen of the

steam 1s set free. The hydrocarbon gases of.
this series, like olefiant gas, are decomposed

‘Fourth series.—When the 'vapor of nitro-

‘hydrocarbons is passed through highly-heated |

tubes, carbon is deposited, ammonia and a
small quantity of hydrocyanic acid are given |
off, and a dense hydrocarbon liquid remains
in the receiver. If this liquid be subjected
to.a white heat, in contact with highly-heated

1n the decomposition of the compounds of the
Fifth series.—Carbonate of ammonia is vola-
ed tube with steam, it is decomposed, a portion

ot the ammonia and carbolic acid is evolved,
and a solution of a single carbonate remains.

[

ated, and sulphite of ammonia and water are.
formed. Hydrosulphate of sulphide of ammo-

5G9

. ~ | ninm is decomposed when passed throtlgh o
Seventh, bisulphide of carbon, (liquid,) € S,. | hi ghly heated - tubes.

A small quantity of

sulphur is deposited, and ammonia and sul-

phureted hydrogen are liberated.
Sixth series.—Sulphureted hydrogen is de-

composed: when - the gas is passed throu ogha

tube heated to full redness, the sulphur is de-

posited in the receiver, and the hydrogen is

set free. = B |
Seventh series.—The vapor of bisulphide of

tubes heated to whiteness with intensely-heat-

ed -steam. -The oxygen of the steam unites .

with the carbon to form carbonic oxide, and
the bhydrogen with the sulplhur to form sul-
phureted hydrogen, which is decomposed by
heat, as above stated. - I -

Ilighth series.—Carbonic oxide remains un-
changed when passed through tubes heated .

to the highest intensity.. Carbonie anhydride,

(acid,) when passed through tubes filled with

carbon highly heated, is decomposed and eon-
veried into carbonic oxide. -

Ninth series.—Carbowic acid is decomposed
only to a limited extent when passed through
a red-hot tube, yielding a small quantity of

| solid olefiant gas, (naphthaline,) but when
passed with highly-heated steam through a
tube heated to whiteness, it yields a variety -

of compounds, among which are the oxides of
carbon, free carbon, and hydrocarbon gas,
1dentical with olefiant gas. This gas burns

with a white smokeless flaine of pecaliar splen-

dor and Dbrilliancy. | | .
Tenth series.—Aqueous vapor, as is wel!
known, is decomposed when passed through a
tube filled with small shavings or strips of iron
heated to a bright redness ; also, when highly-
heated steam is brought in contaect with the

vapor of metallic zine ; likewise, when highly--
heated steam is brought 1 contact with in-
candescent carbon. In the former cases the -

oxygen of the steam combines with the metals
forming solid oxides, while the hydrogen is
liberated. With the latter the oxygen unites

of carbon, while the hydrogen is set free.

~ Lleventh series.—Substances obtained from
the distillation of wood and peat.. Acetic acid,
(C: Hs O, I1.)
is passed through a red-hot tube, a portion is

decomposed, yielding free carbon and com-
| bustible gases, acetone, naphthaline, hydrate
~of phenyl, and benzole. - S
steam, similar results occur to that deseribed:|

carbon 'n a highly-heated tube, it'is entirely

decomposed, yielding hydrocarbon gases and

carbonic oxide.. T

. Acetone, (C Hy O,,) when passed in a state
of vapor. through 2 red-hot tube, deposits car-
bon, and is converted into a peculiar oil called
damasin. This oil, when passed over inean-

~descent carbon, is converted into inflammable

Kupione, (Cs Hy,.) - The vapor of eupione is
“decomposed when passed through a highly-
heated tube, yielding hydrocarbon gases,

carbon is decomposed when passed through

with the carbon, to form the gaseous oxides |

‘When the vapor of acetic acid

If the vapor of acetic acid be pa..sséd tarough

.
-’e"'ﬂ--h .
'
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‘Methylic alcohol, (C, H, O,,) syn. wood
‘naphtha, pyroxylic spirift. The vapor of me-
thylic alcohol passed through a red-hot tube
yvields olefiant gas and agueous vapor.

- Pyroxanthine, (C; Hy O,,) when highly heat-
- ed, is decomposed, depositing  carbon and
- yvielding.inflammable gases and aqueous vapor.

“Creosote, (Cyy My On) The vapor of creo-
sote, when passed through a tube heated to
whiteness, is- decomposed, depositing carbon

and yielding inflammable gases and aqueous

vapor.

Ox_yp].lé,nic acid (G Hg Oy) is. decomposed

- when its vapor is passed through carbon in a
tube heated to whiteness; carbonic oxide and
propylene are produced. R
There are a few other compounds resulting
from the distillation of erude fuel, but not of
~ sufficient importance to our present object to
require notice. | S
. Trom the foregoing statement it is evident
that the products (excepting the permanent
oases) resulting from the distillation of the
various kinds of crude fuel may be decom-
posed and the heat-producing elements they
.contain isolated and converted into inflamma-
ble gases. - _
~ This constitntes the nature of my invention,
~ the operation of which 1s as follows:
- The two vertical retorts are filled with small

. pleces of fire-brick, or other suitable substance

indestructible by heat. These retorts are kept
- at a white heat of from 2,700° to 3,000° Fahr-
enheit. ' | - | .
~ The crude fuel cr material subjected to the
process of volatilization is first placed in the
receiving-retort, where it is subjected to the
process of distillation under a red heat ot
from 800° to 1,000° Fahrenheit, according to
the nature of the material employed. )
The volatile products, as eliminated from
this material, are conveyed directly into the
vertical retort connected with the receiving-
- retort, and pass up through the white-hot ma-
- terial contained in this retort. -
~ The object of the material in the vertical re-
torts is to divide the volatile products into in-
finitesimal particles or streams, and to retain
in the retorts the free earbon and colid hy+ro-
carbons- by filtration, so that none of these
“substances go over with the gases from the re-
torts. S

employed are decomposed, depositing free car-
~ bon and:-solid hydrocarbons of the third series,

“and forming a variety of gases of different

specific gravities. |

. These gases, with more or less vapors which
have escaped decomposition in the first verti-
cal retort, pass from this retort through the
connecting-pipe into and down through the
other vertical retort, where they, in their pas-
sage through the incandescent material con-

tained in this retort, again deposit a portion

~ of their carbon and are converted into perma-
nent inflammable gases.

[y
-

By this means the volatile - bydrocarbons
oiven oft by distillation from the materials.

The aqueons vapor formed in the receiving-
retort is also decomposed in the first vertical
retort, where it comes in contact with carbon
deposited there, and which, under the high
heat, has become incandescent. = d

Both carbonic oxide and carbonic acid are
formed in the decomposition of the aqreous

vapor by carbon, and the hydrogen of the

steam is set free, while the carbonic acid 1s
decomposed in its passage through the incan-
descent carbon deposited in the second verti-
cal retort, and is changed into carbonic oxide.

When the material subjected to distillation
in the receiving-retort ceases to give oll gas-
eous and volatile produets, then steam heated

to redness is admitted in small and regulated

quantities into this retort, where a portion of
it is decomposed, forming the oxides of carbon

and liberating hydrogen, but the greater por-

tion of the steam passes on in contact with
the free carbon and solid bydrocarbons re-
maining in the vertical retorts, where a rear-
rangement of the clements of steam and the
solid hydrocarbons and free carbons takes
place, and which results in the formation ot
permanent inflammable gases of different spe-
cific gravities. |

- The hydrocarbons of the third series arc '
principally formed in the receiving-retort and

volatilized by heat, and, hence, are displaced

by distillation with the other volatile products

and carried into the vertical retorts, where they
are partially decomposed, giving up a portion
of the hydrogen they contain, and become
solid, and are deposited in these retorts where
they are nolonger volatilized by heat, but may
be transformed into inflammable gases by
highly-heated steam, as above stated. |

It is these compounds that are so annoy-

ing and troublesome to thie manufacturers of
ordinary illmminating-gas. They are given
off from coal by distillation with other pro-
ducts, -and become deposited in the stand-
pipes, often filling them up solid. These de-
posits have to be removed with bars of iron,
and are a dead waste in the ordinary mana-
facture of illuminating-gas, and yet they are
composed of carbon and hydrogen, the very
materials essential to the production of gas,

“but cannot be utilized in the ordinary process

of gas-making.
- By my invention these compounds are whol-
Iy utilized, as well as the product known as
coal-tar, by conversion into perinanent intlam-
mable gases. - '
First, by the new process, a |
will yield from eighty to eighty-five thousand
cubic feet of gas, whereas the ordinary yield

of illuminating-gas from the same quantity of

coal is scarcely ten thousand cubic feet.
Second, the receiving-retort is designed to

hold a ton or more of coal at a single charge,

which is placed in the retort by machinery so
quickly that little or no loss of gas oceurs; at
the same time a great saving of time and la-
bor is efiected.

Third, the receiving-retortsrequire charging

ton of gas-coal
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only three times In twenty four hours, where-

as, in the manufacture of illuminating-gas, as

~ ordinarily conducted, the retorts are ehfmrged

“about every four hom s, which is very destruc-

tive to the retorts, from the frequent introduc-

tion of cold maternl into them whlle hlghly
heated. - l

I‘omth by the new pr 0CesS. all the coal tar

' 'fmd other heavy hy drocarbons- and free car-

| matm g-gas.

hquantlty of gas 1s
~over the old, much less room for the storage of

bons, not utilized in the ordinary manufacture

of illuminating-gas, are convelted into. pel ma-
nent inflammable gases.

Trifth, the gas manufactured by the new proc- |

eSS contams very few 1mpur1t1es and these
in small quantities only. Itis ewdent that it
could not contain more than one-eighth the
amount of lmpurltles existing in ordm%ry
11111mmatmg -gas, as eight tlmes the quantity
of gfls is made by the new process, from a
given quantity of coal, that is made of illum-
Not only is this the case, but the
sulphureted hydrogen, blsulphlde of carbon,

and most of the ammomacal compounds

formed in the dletlllatlou of coa,] are decom- |

posed in the vertical retorts, and the hydrogen
. they contained set free, while the carbonic

acid is converted into carbonic oxide, a gas as

inflammable as hydrogen, and both of which

add to the volume of gas produced. The pu-
rification of the gas made by the new method

will therefore cost less than one-eighth that of
illuminatip g-gas as ordinarily made. |

eight times the
made by the ewW Process

Sixth, it is evident that, as e

coal is reqg 111red and much less capital to con-
duct the busmess there is, also, no tar to |
dispose of or deposw of solid earbon or other

material to remove from the retorts and pipes

in the mégnner practiced in the old process of

~ ig utilized in the use of ordinary fuel

~can be made to prodace ﬂame unless ﬁrst con- |

1 no wise a nuisance to the ne;j whborhood in
which the gas is produced. o

with each other throughout the entire body of
the gas, so that the tree hydrogen present, !

cold or ordlmly pressure in the holder or

gas mmuhctme besides, the new method 1s

Seventh, the gas produced by the new proc-
ess, thou-:}*h consisting of a variety of gases
of different specific gravities, becomes (accord-
ing to the well-known law of diffusion of gas-
es) perfectly mixed—that is, they intermingle

o il

though lightest of all the gases, exists in uni--
form pmportmns throughout the entire gase-
ons body. | - -
These gases are aleo permﬂnent i1 thelr
character, and, therefore, not condensable by |

pipes, as is the case with the laminiferous con-
stitnents of ordinary coal-gas, which consti- |
tutes a very serious waste of the very best
light-producing elements existing in the gas.

It is a well- established fact that a small pro- |
portion only of the heat-producing: elem%nts

hi1s |
is the result of imperfect combustion of these |
elements. Perfect combustion of fuel cannot
be obtained without flame, and no form of fuel

' 106,569
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verted into gas. The temperature of an ordi-
nary fire from bituminons coal, wood, or peat
is too feeble to convert the entlre vemtﬂe DTO-
ducts of these substancesinto gas, and hence
a very large proportmn of the heat-producing
elements they contain is wasted.

The burning of wood, peat or bltummous

-coal, as ordmarﬂy praetlced iIs a process of

s1mp1e distillation, in- eontaet with the atmos-
phere, by which the fuel is mainly converted
into. smoke, aqueous V‘LpOI’, hydroecarbon va-
pors, and gases.

These vapors and unomdued carbon or
smoke and carbonic acid, when mingled with

the mﬂammqme gases O'enemted SO mr envel-

op them as to par tlallv 0bst1 uct the free con-

tact of the oxygen of the atmosphere with the

gaseous bedy, so that a partial combustion
only of the inflammable gases themselvestakes

‘place, while the vapors and smoke not only

escape combustion, but also become a vehicle

for the tmnsmlsmon of a 1)01‘131011 of the heat |

by the flue.

In burning anthracite eoa] eh'lreoel or the

coke of gas- houses, a llame 1s produced when-
ever the supply of oxygenis §ufficient to form

carbonic aeul beneath the mass of- mmted )

coal.
 The first effect of eombustlon of *nz:thramle

coal is a clow flame, the form of which is

searcely T'mble, and, as the ecarbonic .acid
passes up through the. red-hot. coal,
changed 1nto carbonle aeid, by taking up an
additional quantity of earbon equal to thet 1t
already contained.

This gas, when exposed to the free actlon of -

the atmosphere, takes fire above the bed of
coal and burns with a-visible flame; but it
the supply of oxygen is insufficient to form
carbonic acid at the bottom of the ignited coal,
then a slow combustion takes plaee, resulting

‘directly in earbonic oxide, which,withount a sut-

ficient supply of oxygen, eseepes combustion,
and is carried off by the ﬂue, and wasted as a

‘heat-producing agent, as truly so as though it
were wood or eoaJl seatteled to the winds lw a

continuous process, so that.the ordinary nse of
even anthracite eoal forms no exception to the
rale of imperfect combustion and consequent

waste of the heat-producing. elements con-

tained in erude fuel.
To economize the heat- preduemw elements

| eontalned in ordinary fuel, they must first be
isolated in the gaseous form out of contact

16 18

with the atmosphere, and afterward burned,so

a8 to secure perfect combustlon which results‘,

in the formation of 0‘11‘1)01110 aeld and agueous
vapor.

The gas made by the new proeess is dry and
peliectly {free {from condensable matter of

every kind, and, therefore, capable of rapid

and perfect combustlon, producing, without
‘dust, soot, or ashes, a hot, smokeless flame,
‘that may be dmpoeed of at will by merely
turning off the gas, when the heat 1s not re-
‘quired.

A greftt number of bumeLS amd other ap
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pliances for the use of inflammable gases, as a
source of heat, is already in existence, and
new inventions for this purpose are almost
dally added to the list, and, therefore, it is
not necessary here to describe any particular
method for burning inflammable- gases. '
The gas made by the new method may be
conveyed through pipes to consumers the same
~as illaminating-gas, and is-applicable to in-
dustrial pursuits, and also to all the various
purposes of domestic life requiring artificial
heat. | -
- It may be compressed and used in locomo-
tives with great economy and convenience,
and by which the terrible nuisance of smoke,

cinders, and poisonous gases, whieh produce

50 much discomfort and sickness among pas-
sengers 1n ratl-cars, may be avoided. .

The gas generated on board of ocean steam-
ers, and used for generating steam, and for
. other purposes requiring heat, would be the
means of an immense saving of coal, as it
would not require half the quantity that is
now used to produce the same results.,

By the new process the gas may be made so
as to be wholly free from bicarbureted hydro -
gen, and 1n this form well adapted to metal-
lurgical and chemical purposes, especially in
connection with oxygen, in producing the oxy-
hydrogen flame. - ,

With the recent facilities for obtaining oxy-
gen, this gas may be employed for the pro-
duction of the oxy-hydrogen light so cheaply
that this light may be employed for many
purposes with great economy and convenience.

What I claim as my invention, and desire

to secure by Letters Patent, is—
- - 1. T'he form and arrangement of retorts, 1n
the manner and for the purposes specified,
substantially as above set forth. |

2. The method of subjecting crude fuel to
the process of distillation, in the manner and
for the purposes named in the foregoing speci-
fication, substantially as above set forth.

3. The method or process of isolating and
eliminating in the gaseous form the heat-pro-
ducing elements contained in crude fuel, in
the manner described in the foregoing specifi-
cation, substantially as above set forth.-

4. The method of decomposing and convert-
ing the various compounds given off from
crude fuel by distillation into permanent in-
flammable gases, in the manner and by the
process speciflied, snbstantially as above set
torth. | |

5. The method or process of decomposing
and converting into permanent inflammable
- gases the solid hydrocarbons generated in the

process of distillation of crude fuel, by Tneans

of highly-heated steam, in the manner speci-
fied, substantially as above set forth. |

6. The method of decomposing the heavy
oils and other hydrocarbons generated in the

process of the distillation of the crude fuel

into permanent inflammable gases, in the man-
ner and by the means specified, sabstantially
as above set forth. o

7. The method of decomposing and con-
verting the light, oily products, and other hy-
drocarbons given off from crude fuel by distil-
lation, into permanent inflammable gases, in
the manner specified, substantially as above
set forth. - |

- 8. The method of decomposing aqueous
vapor generated in the process of distillation -
of crude fuel into permanent inflammable
gases, by passing the vapor through the ver-
tical retorts in contact with highly-heated car-
bon, deposited in these retorts in the manner
specified, substantially as above set forth.

9. The method of taking up the residue of
free carbon deposited in the retorts from the
decomposition of the various hydrocarbon
compounds given off from crude fuel by dis-
tillation, and converting this earbon into per-
manent inflammable gases, by means of highly-
heated steam, in the manner specified, sub-
stantially as above set forth. '-

10. The method of converting the carbonic
acild generated 1n the process of distilling crude
fuel into carbonic oxide, by passing the car-
bonic acid through the vertical retorts, in con-
tact with highly-heated carbon, in the manner
as specified, substantially as above set forth.

11. T'he method of decomposing the sulphur
and ammoniacal compounds generated in the
distillation of crude fuel, and Iliberating the
hydrogen contained in these compounds, in

the manner specified, substantially as above

set forth. | |
12, A combination of the various processes
and means employed, as a whole, for the pur-
pose of 1solating and eliminating, in the gas-
eous form, the heat-producing elements con-
tained 1n crude fuel, in the manner described
and set forth in the foregoing specification;

and this I claim, whether the means employed

for this purpose be in the precise form de-

scribed by me or otherwise, so long as sub-

stantially the same results are produced.

In testimony whereof I have hereunto set
my hand this 16th day of November, A. D.
1869. o

| WILLITAM ELMER.

Witnesses: |
A. D. BLMER,
GEro. H. CoLLing.
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