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Unrtep States PaTeNT OFrice.

 IMPROVEMENT IN COKING COAL AND GENERATING GASES.

Specification fqmii'gg f'pa_‘rl; of II;,btj-ters_'Pq__tenf _Nlol. 37,412, dated January 13, 1863,

o all whom it may condern: -

in the county of Middlesex, in that part of the

United Kingdom of Great Britain and Ireland

known as England, chemist, have invented
an Improved Mode of and Apparatus for Cok-

1ng Coual and Generafing Combustible Gases for

Heating and Lighting Purposes; and I do here-

by declare that the fellowing is a ful¥ and ex-

act description of the said invention.
My invention of an improved mode of and
apparatus for eoking coal and generating com-

- bustible gases for heating and lighting pur-

poses consists in -snbmitting the coal to the
coking operation in a close vessel-or retort of
a. peculiar Kind, and also in heating the re-
tort by means of the combustible gas evolved
from the coal during the coking operation, -

In earrying out my invention any conven-
lent nu ber of clese chambers or retorts may
be eombined in one set of apparatns. These
chambers-are by preference of rectangular

form, but may, if desired, be made of -an el-.
liptical or other convenient shape. If rectan-.
gular, as shown in the accompanying draw-
ings, they should be made long, narrow, and
deep. They are to be closed at top, and pro-

- vided with'a hopper or funnel or other open-

ng, through which they are to be charged
with coal. The bottom of the chamber is
‘movable, being made in the form of a trap or

sliding door or ether suitable contrivance,

which, when let fall or opened, will allow the
charge, after being properly coked, to drop
into a vacant space below, The coking-chan-
bers are heated by the combustible gases
evolved from the coal during previons coking
operations, and which gases must be collected
and stored for the purpose. All the coking-
chanmbers are surrounded by narrow passages
or flues, into which the combustible gases, to-
gether with a suitable supply of atmospheric
air to support combustion, are introduced
through suitable burners communieating with
& supply-pipe conunected with the gas-reser-
voir. In order te prevent the heat generated
by the combustion of the gases from passing
off too rapidly, a number of partitions are
piaced in the flues, so as to make the heated
Vapors pass in a serpentine direction along

~ the flues. When the heated cokes are dis-

be separated from the incondensible

- ~__ 7. | charged from the coking chambers or retorts
Be it known that I, WILLIAM GEORGE VAL-
ENTIN, of the Royal College of Chemistry,
Government School of Mines, Oxford Street,

into the space below, they are quenched by

-means of hydrochloric-acid' gas or by a dilute-

solution of hydrochloric acid.. This will have
the effect of taking up and carrying off a ter-
tain portion of the sulphur contained in the -
coal. The gases and vapors evolved during

-the coking operation are conducted by asuit-

able arrangement of pipes from the coking- |

chambers to a receiver and condenser, where

the tar and other solid or liguid matters may
_ gases,
which are conducted to a gas-holder, so as to .
be ready for heating the retorts or coking-
chambers in the manner above mentioned, or-
for other purposes for which they may be use-
fully employed—as for lighting, heating, or
other purposes. The coking-chambers or re- -

torts may also be advantageously employed
| as gas-generators. For this purpose the mode
-of operating will have to be slightly modi-
fied. I would also remark that in starting -
‘the coking operation,when no combustiblegas
‘has as yet been generated, I propose to light
‘or ignite the charge in the retorts by igniting
‘the coal at the bottom of the retorts and ad-
mitting a slow current of atmospherie air

through the door in front of the retorts or
-chambersuntil the vwhole mass of coal is well
-ignited. I then close the air-hole entirely,

and when a proper quantity of combustible gas
has been.obtained from the coking coal it is

employed to Leat the retort from the outside, -

as above mentioned, and hereindfter more par-

‘ticularly described. - A further supply of oas,
consisting, chiefly, of carbonic-oxitle gas, (di-

luted and deteriorated by a certain 2mount of.
nitrogen gas,) may afterward be obtained by
allowing a regulated supply of air to pass
through the retorts, and this carbonic-oxide

gas may be advantageously employed for heat-

ing the retarts,  Atmospherie air and a litile

steam may be admitted with advantage dur-

ing the whole of thetimethe coking operation
lasts. The result of the decomposition of the
steam and atmospherie air will be certain
combustible gases—such as carbonic-oxideand
hydrogen gas—together with a certain amount
of incombustible nitrozen gas from the air.

Steaw aloue (by prefercnce superheated) or

common stcam may he passed over or through
& mass of ignited coke, when the steam will

-undergo a decomposition at the expense of a
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certain amount of carbon, and will be con- { the vacantspacedbelow. Thisspaceis closed

verfed into two highly - combustible gases—
iz , earbonic-oxide and hydrogen gas. Inor-
- ger to carry on this decomposition of steam for

sny length of time, external heat is required to |

keep up the temperature of the coke at which
- the chemical change in the steam and carbon
gan take place. This can be effected by means

of the heating arrangementabove referred to, |

A herelnatter more particularly described.
The gases resulfing from the action of steam
upon ignited carbon are uot deteriorated by
bize presence of nitrogen-gas, asin the two pre-
vicus instances, and are therefore -capable of |
procticing the very highest temperature when:
nurned with the proper admixture of afmos- |
nharie air. By means of s0we suitable appa-
vaiis saperheated steam may be generated 1n
the ordinary manner, and caused to pass
through coal-tar before entering the retorts,
shambers, or ovens. 'The heavier hydrocar-
ops taken up by the steam in passing through
ihe coal-tar would, under theinfluence of great
heat and the presence of nascent hydrogen gas,
undergo @ change and form hydrocarbons of |
asimpler compesitionand of intense illuminat-
ing power, (olefiunt gas.) This process would
be applicable when it is desired to obtain com-
bustible gases for illuminating purposes rather
than for the purpose of genmerating the great-
est heat. | | | o
In the accompanying drawings, Figure 1,
Sheet I, is a sectional elevation of a coking l
apparatus constructed according to my inven- |
tion. Fig. 2 is a sectional plan view of the1

A

e

same. The pari shown in section in ¥ig, 218
taken on the line 1 2 of Fig. 1, and the part
shown in section in Fig. 1 is taken on the line
3 4 of Fig. 2 and 34 of Fig. 3, which isa longi-

tudinal vertical secbion of the apparatus, taken |

~ in the line 5 6 of Flig. 2—that is, longitudinally |
through two of the coking-chambers or 1etorts.
Fig. 4 is a transverse vertical section taken |
in the line 7 8 of Hig. 2—-that is, through the |
side flues and hot-air channels, whereby the
coking-chambers or retorts are heated. |
. aaaaare the coking-chambers or retorts,

which, it will' be seen, are made long, deep,

by suitable deors, so.as to convert it into a

close chamber, for the purpose hereinaiter
mentioned. |

The chambers or retorts a a are heated by

combustibie gases, which are supplied through

suitable burners, f f,totheheated flues or chan-
nels ee, asshownintheenlarged sectional view,
Fig., 6, Sheet II. These burners are con-
structed in such a manner that air to support
combustion is supplied with the gases to the
heating-fiues ¢ ¢ through openings ¢ g, con-
structed of fire-brick, as seen best in the en-
larged sectional views, Figs. b and 6, Sheet I1.
These burners are shown detached and drawn
full size at Figs. 8 and 9, Sheet 11, and will be
hereinafter more fully deseribed. -
Fig. 7 1s a plan view representing a conven-
ient-method of arrangingthe burners when sev-
eral coking-chambers or retorts are combined

in one apparatus. The burners belonging to |

theseveral chambers or retorts are adapted to
branch pipes f’ f/,which eommunicate with a

| central supply-pipe, A. ~ The gases and air

from the burners f f are supplied to the flnes
¢ ¢, where they are burned, while the incom-

bustible gases and the heated vapors pass In
the direction indicated by the arrows down
the narrow flues ¢ ¢/, and up the adjoining
flues e ¢ in a serpentine direction, ag seen in
Fig. 4, and from thence into the upward :ront
flues, & ¢, Fig. 2, into an arched horizontal
flue, &°, Figs. 1, 2, and 3, above the chambers

or retorts @ a4, and ultimately intc the .ongi.

tudinal flue ¢!, which terminates in the cnlmiuey
or stack ¢. It will be seen that by this ar-
rangement of flues the heated gases will have
time to part with the principal portion of their
caloric before reaching the chimney or stack ¢°.

Fig. 8, Sheet II, is a vertical section drawn
full size of one ef the burners,and Iig.91sa hori-
zontal section of the same, takeninthelinell
of Fig. 8. - Thasocket of the burnerisscrewed
and is adapted in any convenient mannerte the -
branch supply-pipe f/ f. The burner itself
is ecomposed of a metal tube, f,which is screwed
into-its socket, and is provided at its upper
end with 2 perforated cap-piece,through which

and narrow, and are charged with coal from { the combustible gases Issue and pass up the
above through the hoppers & . 'The bottoms | chimney ¢,which is screwed into a chamber, j.
of the retorts or coking-chambers are made | This chamber is screwed onto the socket and
" ‘movable, and ave constructed eitherin the form | incloses the burner f, and has a number of

of trap-doors, as seen at ¢ ¢, and which may be
let fall on theirhinges, as indieated by the dot- |
ted lines in Fig. 1, for the purpose of discharg-
ing the contents of the chambers a a, or the

lower open ends of the chambers or retorts ¢ ¢ | which they

may be closed by a movable plate, ¢, lined

diagonal holes made in it for the purpose of
admitting air to the interior, as indicated by
the arrows in Fig. 8. The air and gases com-
mingle in the chamber j and- chimney ¢, up
pass and through the openingsgg
into the heating-flues or channels ¢ ¢; ¥igs. &

with fire-brick and mounted on wheels, which | and 6, where they are burned in the manner

run on rails, as shown at ¢, Figs. 1-and 3, and | already described.
' This |
movable plate or bottom ¢’ may be drawn out | quanti

~ on an enlarged scale at Fig. 5, Sheet 11.

by a chain aund windlass, or by the rack-and-
pinion motion shown in ¥ig. 3. |

During the coking operation a considerable
ty of combustible gasesis given off from

the coal in the chambers or retorts a a, and

1| these gases are drawn off from the chambers

The contents of the chambers or retorts a, | or retorts @ by the pipes k k, Figs. 1, 2, and 3,
when sufficiently coked, are (by withdrawing | and are conducted to the hydraulic main ¢,
the movable bottoms ¢ or ¢’) discharged into | from whence they pass down the pipe m tothe
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condenser, purifier,or gas reservoirs or holders,
50 as to be ready for being .used for heating
the coking-chambers, as already described, as

- well as for other heating puarposes. and also

for-lighting. 'When the charge in any of the
chambers or retorts a has been sufficiently
coked, the removable bottoms ¢ or ¢ are re-
moved and the incandescent cokeis discharged
1nto the chambers d below, which are by pref-
erence to made capaciovus enough toreceive the
wholecharge. Thecoke maythenbe quenched
in the usual way by water, or by employing a
dilute solution of hydrochlorie acid, and this
should be done with the doors of the chamber.
d closed. By this means a large pcrtion of
the sulphur centained in the eoke will be'ab-°
sorbed, and as the air will be prevented from
comlng into contact with the incandescent
coke there will be little or no loss of carbon

from oxidation.

In conclusion T elaim as my invention—
1. Coking coal in close chambers or retorts

heated externally by the combustion of gases
generated froimn similar previous coking oper-
ations, and applied in the manner hereiun set
forth, . o |

2. The useof the vertical close chambers or
retorts ¢, in combination with the external flues
or heating-channels supplied with combustible
gases and air from the burners f. .

o. The use and application of the combina-

tion -of parts, whether for coking coal or gen-

erating combustible gases for heating and
lighting purposes. '

In witness whereof I, the said WiILLIAM
GEORGE VALENTIN, have hereunto set my
hand and seal this 3d day of October, 1862.

WM. G. VALENTIN. [L. 8.
Witnesses: |
FRED WALKDEN,

66 Chancery Lane, London.
J. W. WYNN, | :

24 Royal Exchange, London.
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