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To all whom it. may concern:

- ratus for ‘manufacturing coke of

. Turnace coke, and to

-section on the line A B of Fi

“bricks used for the flue,

e e —— -
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'ATES PATENT OFFICE.

JOHN ARMSTRONG, OF LONDON, ENGLAND:

APPARATUS FOR THE MANUFACTURE OF COKE AND GAS.

No. 888,1386.

= gl TS -

Specification of Letters Patent.

Patented May 19, 1608,

Application filed June 20, 1905, Serial No. 2886.158.

Be it known that I, Joun ARMSTRONG, &
subject of the King of Great Britain, residing
at London, E. (., England, civil engineer,
have inventad cert ,
provements-in- Apparatus for the Manuizec-
ture of Coke and Gas, for which application
hos been msade in Great Britain, No. 14,157,
dated June 22, 1904.

This invention has for its object an appa-
f & denser,
more compact and hard nature than ordinary
be able to use in its
manufacture coal or soft coke not generally
used by present processes. The cosl or soft
coke sucﬁ as gas coke or steam or anthracite
or other coal, or a mixture of one ormore of
these can be used by itself, or in admixture

with tar, pitch, bitumen or coking bitumi-

nous cael or like substances provided there
be just sufficient hydrocarbops in the ma-

‘terial to ceke under pressure used. The ma-

terials are reduced to a fine powder and
placed in the furnace or oven, or r8tort.

This furnace, oven, or retort, can be fod
from either above or below. _

In the drawings, Figure.1 is & horizontal
section on the line G H of Fig. 2. Fig. 2 is
a perpendicular section on the line EgF of
Fig. 1. Fig. 3 is 8 transverse perpendicular
g. 1, and Fig. 4
18 a similar section on the line C D of Fig. 1.
Fig. 5 is a sectional -detail of the special
and Fig. 6 is a trans-
verse section of the injector device. Fig. 7
is & vertical section through the line A B of

Fig. 9. Fig. 8 a vertical section through the
line C D of Fig. 1, and Fig. 9 a cross section

through the brick-work of Figs. 7 and 8,

40 Figs. 7,8 end 9 being an alternative arrange-

- struected of fire brick, or
matenals bound on the
plates ¥,
2, these plates may be ¢

45

inent to Figs. 1 to 6.

I will describe first Figs..1 to 8. -

This furnace, oven or apparatus, is con-
other fire resisting
outside with iron
strengthened by
ast in sections, or

- made in wrought iron or steel sections, in

- B0

| structure s erected u
ber, either constructe
shown at P P P. This

or both ends airtight fitting doors not shown|
~-80 that when the coke is

85

convenient sizes, with
Emces

steel strengthening

the whole perpendicular
between the joints at z, the
on an airtight cham-
of brick or metal, and
chamber has at one

running
eight, inserte

discharged from the

ain new and useful Im- |

f

- mmay be also observed that these flues mu v ho
beated with the ges and the se-

|

1

apparatus above, it falls into wagons, which
are periodicaily removed through the" air-

tight doors, the object of this airticht cham-

ber 1s for the purpose of collecting the coke
end preventing the®access of air to the
apparatus or oven above. _ o

fhe apparatus or oven consists of one or
more perpendicular cells or chambers ¢ e

- ’
this chamber is construeted in t

he up;.cr part

60

635

with firebricks; or other fire resistine mate-
riais, and is made with its walls taperiz:v from -

top to bottom, that is, it is made wide, at the

bottom than at the tgp, so that the coke mav

‘descend freely, the lower part of the chamber
may eitner be constructed with solid brick- -_
work or preferably with water-]iackets shown

the angle pieces ;

air alone, or with il

et L, L on sections, the walls of the chamber
or cell, are constructed with |
marked ff. These pre vertical flues running
the whole height of the chamber. These
fiues are heated by gas, introduced by the
burners % & by nieans of the gas pipesJ J pri-
mary air may be introduced to the gas hurn-
ers by high-pressure injectors shown at %’ &’
both the gas and the primary air are regu-
lated by the valves J’ and %2, the apparatus
may be heated with gas and primnary agair
alone, or the injector jets &’ may be muade
comparatively small and used in conjunction
with secondary air, which ascends through
the flues in the brickwork at =,
again by the flues g entering the combustion
flue-f at the bottom, the secondary  air
traversing the hot brickwerk by means nf the
flues = and ¢ becomes highly k. ated, and
comoining with the gasproduces a very high
teriperature in the ¢ inbustion flues N A b

mdary air
the gas and the primary
e three combined.

As 1t is essential to have p

alone, as well as with

ne materials, formed asshown

i In Fig. 5; fis the combustion flue. .

| combustion fues,in order to m
| of the apparatus rigid and stre
stons {7 are prolonged into the solid wall uf

|

J?1s the thin wall between’the combustion

flue and the chamber e

f’ shows the divisions between the separate
ake this part

J4, while #? and 1" are provided with ra bbeted

joints .
the ¢hin bric

7* and f°. - This not only strengthens
work but forms the. NeCessary

LY

high tempera-
ture in the lower portion of the clhamber e e
the walls of the chamber .are constructed
very thin, by means of special fire bricks, -or -
other fire resisti

g, the Jdivi-

70

eating flues,
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and descends -
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gastight joints, and the flues 7, being. very | in some instances, the hydrocarbohs,; which
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are perforatzd for the purpose of al

’

numerous and of comparatively small di-
mensions, the divisions /7 become buttresses
for the internal pressure m the chamber e.
By this arrangement the heat s also evenly
distributed round the chamber. The prod-
nets of combustion are taken away from the
top of the flues f by means of the main Hlue R
to the chimney. The gas burners construcet-
ed on the gas pipe J an:d also the primary

air pipe & are preferably connected up to the

main pipes by means of flexible tubing, and
are so constructed that they mav be easily
withdrawn, for the purpose of cleaning or re-

guirs ; apertures in the brickwork, shown at
*are mnserted for the purpose of cleaning

the bottom of the flues f, and for observa-

tion. These apertures ave closed with proper

doors. y

The chamber ¢ is surmounted on the top
by the charging apparatus S, which supplics
the coal iIn powder form through the revolv-
ine appuratus @ ¢’ @ ¢, which 1s actuated by
the gearing w ., the wings of the :1§)pa;'a,tu:s (

gas that {ills the empty division @* as it as-
cends to the position of @ to get back agan
mto the top of the chiamber ¢ at &, otherwise
at each revolution upwards of the compart-
monts .a 2’ a® @® gas would be lost, but with
trie perforations in the wings, and as the re-
ceptacle S 1s alwavs kent full of

chamber e. The apparatus ¢ is so arranged

that it mtroduces the coal in small quanti~

ties at regular intervals, so that the surface of

the coal in the chamber e is always kept at |
~ the level shown at ¢ ¢'.

chamber at this point are formed of a water
jacket W to prevent the coking mass sticking
and thus arehing at this point. The cham-

ber ¢ 1s also provided with exits for gus, as

shown at ¢into the hvdraulic main, shown ut

D, or these may be dispensed with, end the

gas drawn off at the bottom through the air-
tight chamber P. By the first method illumi-

nating gas is produced rich in hydrocarbons: -

by the second method a non-illuminating gas

is produced rich in hydrogen; means are pro-
vided in the gas exits ¢ und ¢, in the hydraulic

main, for cleaning purposes, bv movuble
covers on the top of ¢/. - ' |

consists as follows;—In producing better dry
coke and more gas, than is possible by means
of horizontal retorts, it is a well-known fact
that under the retort system of gas predue-

The theory of the working of this method:

tion, where the feeding of the coal into ordi-
nary hot retorts within which it is spread out”

a few Inches deep, along the bottom of the

retort, the gas comes in contact with the
heated upper portion of the roof, of the re-
tort,- where 7 disintegrating process goes on

- by which the heavy hydrocarbons are de-

posited in the form of retort carbon, while

\ ; - powdered
coal an effectual pas seal is made to the

The sides of, the

! paratus on the top, keeping the level of the

1

]

owing the

Y

!

k

i.

!

!
f
]
[

i

t

1

| are constructed with grooves or notches on 330

e e T W

totally abstracted from the coke.
bottom of these water-jackets rollers m m

888,130

. - s

ought to be the illuminating portion of the
o88, are given over 1 4 congenﬁahle form as
naphthalene, owing to the high temmnerature

‘s -above stated prevailing in the ordinary

retort. On the other hand the heat prevail-
ing in ordinary retorts is not high enough to

extract the whole of the gas from the coal
within the time sallotted, whereby a

_ large

uantity of a low candle-power gas s lost. in
the present invention these two ends are ob-
teined, first, in the distillation of the illumi-
nating hydrocarbuns, at a low termperature,
without the gas coming i contact with any
highly heated surface, the coal 1s systemat-
ically charged in small quantities into the

cool region of the chamber ¢ e, which prevents

the decf(_an}pﬂsition of the hydrocarbons; pre-

1 vents the formation of napﬁt.hal ene; and &lso
‘prevents the decomposition of the ammonia

in the gas, secondly, a larger quantity of gas

| can be produced than is possible by means
. F- - L]

of ordinary retorts, because the region of
‘high temperature commences immediately

above the burners %, and proceeds about
half way up the chamber ¢, the produets of
combaustion in the flues

for the distillation of hydrocarbons, but as
this system is a continuous one, the coal un-
dergoing distillation is continually falling by
1ts own gravity down the chamber e ¢ where-
by 1t i1s gradually exposed to-an increasing
temperature, until it atteins the hottest re-

: f loose their heat as
they rise, thereby leaving a cool region at the.
-top of the chamber ¢, just where 1t 1s requited

79

75

80
85
90

95

100

gions, immediately above the burners h.

The tempersture in this region being greater

than is possible in ordinary retorts the whoie

of the gas is exfelled fronm: the coal, produc-

ing an increased quantity beyond that whach
is possible by means of ordinary reterts, but
the gas that is, produced in the regions of
high temperature will be poor in illuminents,

‘but considering the high illuminating power
of the hydrocerbons, distilled in the upper

portion, when the two gases are mixed in the

105

110

hydraulic main, a larger quantity of average

illuminating gas is produced.

- The high temperature prevailing in the

second zone combined with the pressure of
the superincumbent charge in the upper re-
gions of the chamber e, produces a hard

dense, and superior coke to that which Is
made inhorizontal retorts, when it has passed

this region, the coke then descends into the

115

120

cooling zone, marked €2, which is surrounded -

by the water-jackets I, Ii; here the heat 1s
On the

are construeted which revolve at a certain
speed by geaning O, discharging the coke at
a rate comnmensurate with the charging ap-

coal inside the chamber at ¢’ ¢/. The rollers

129
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fed from below, while in the other it is fed | little wider at the top than at the bottom to.
from above. Like letters relate to like parts .

10

' Figs. 1 to 6 are describec

20

25

30

35

. 40

worm wheel 7 onram-rod 8. The coal enters ; " to
the box 9 in which the ram is situated | the combination o

45

o0

‘come heated in its |
and thus a high temperature can be main- | ing-chamber, vertical combustion flues sur--

their periphery for the pur of catching furnace, and which if brdin?ury means were
the coke ane ischarging it through the aper- EIII?IUY&CI would only result in a very light

ture ¢* into the airtight chamber P P P un-

dernesath. L N
Referring now to Figs. 6, 7, 8 and 9, which
82 alreudy stated showa modification of the
’[}re(:eding arrangement, the two differ chieﬁ‘y‘
roii one another in that this modification 1s

- USse

¢ss spongy coke. The apparatus is au--

tomatic in the discharge of the finished coke,

for as. fresh coal is inserted st the, bottom,

the chamber being full it graduslly ascends
while the coking process proceeds, the cham--

ber being constructed with sloping sides & |

assist this action. ¥hen the ¢oke arrives at

in the two sets of drawings, but parts in this | the top it passes through s water cooling
modification not r:urresrnndmg to shy in| jacket 14 and is automatieally pushed over
toepout 13 by the traveling endless digger

brickwork in both is substantially the same,
and therefore need not further be described.
It ‘13 heated by means of gas conveyed to

flues f by the burners A shown more clearly

in Fig. 6. A small jet of high preseure air is
inserted at &’ ‘:Fhinl forms an induced cur-
rent of gas through the burners % in which
the air and gas are mixed, air coming from’
pipe k£ and the gas through pipe 4, these be-
ing mixed in the required proportions, but
aiterable at pleasure Ly valveqin these pipes
as already described, the dimensions of the
pipes and the pressure of the gas and air

respectively being designed for the purpose- |
the |

and by well knownrules. By thefoire o
jet of the primary air, the gas is carried a
longer distance up the flue f” before complete
combustion takes piace than would Gecur by
ordinary means. It also induces 4 hot cur-
rent of secondary air down pipe ¢ from a flue
2 open to the atmosphere. This air has be-

Jcscent down ihe flue ¢,

in numerels. The |

1Z%.7 From the chute 8 it is discharged cold
intd wagons, the valves 26 being used for the

purpose to prevent the escape of gas except

30

during the moment of discharge.. The gas

can either be taken off at the hottom or it
can be taken off at the top of the chamber by

the pipe 17, and hydraulic main 18. if the

35"

gas be taken off at the bottom; it will retain -

all its hydrocarbons, ammonisa and tar,

whereas If 1t be taken off at the top it will

have deposited all its higher hydrocarbons

and tar in the coke and thus the coke will be

enriched and improved while a gas consist-

90

ing mainly of methane of a grest heating -

power but little 1luminsating power will be
agiven off. Means are provided for the ¢ir-

culation of a current of cold water through-
the head of the ram, pipes 19 and 20 being
.used for the purpose..: .

- Iclaim as my invention.—~

ab

1. In an apparatus for the manufacture of -

coke and gas, comprising 8 high vertical cok-

tained for a very great distance up the flues | rounding said chamber-and communicating
' with a flue leading into 8 snitable exhaust

f-. The coal is inserted into.the chambers by |

means of the hvdraulie rams 3 which can be

worked by hydraulic means or by the hand |

wheel 4 on shaft 5 earrving. worm 6 round

through a hopper 10, the worm m driving it

forward- when the ram is lowered. When |

the space closed by the lowering of the ram-
is filled in this way, the ram is raised, thus
forcing the entire contents of the chamber e
upwards. A firm consistency is thus given
to the coal; and & sort of arch 1s formed
through the curved surface of ram 3. Skew-
backs or sule jams 2’ are provided at the bot-

brick work of said coking chamber and ex-

uevice anf(l air hﬂatmﬁf‘?e& formed in.the
tending from the top thereof to & point in

proximity to the -Fottom of sgid chamber;

vices adapted to force the air upwards into
sald combustion flues from the bottom there-

of, and a connection at bottom between the - -

air heating flues and the conibustion flues be-

gas and air injecting de-

100

105

110

side -the orifice .of the injecting device to -

adapt said device to assist in drawing the sec-
ondary or heated air down through the hot
brick work. . |

2, In a furnace of the-character described .

115

tom of chamber ¢ at Fig. 7 which hold the | of dovetailed brick construction, the combi- -

‘coal in position when the ram is lowered in ) , _ T4,
order to fill the chammber 9 with coal. The | heating flues partly surrounding said cham-
. ber, and communicating with a suifable ex-

-~ effect of this action 1s that the coal 18 intro-

60

Co

-duced into the hottest region of the furnace
‘under pressure equal to the weight of the

cosl and coke in the whole chamber, in some

‘cases averaging frori seven to ten pounds to

l-

|

nation of s coking chamber, a plurality .of .

haust device, air heating flues located in the

brick work and traVversing substantiaily the

120

entire length of said furnace, air injectors for |

forcing the air upwards into the combustion

12K

the square inch. By "this means coke has | flues and means whereby the injectors are

heen manufactured of a very hard and dense

caused to assist in- driving the secondary

nature, the cellular structuré of which is ex- | heated air down through the hot brick work.

ceedingly small and compact even from a

3. The.combination of a high vertical cok-.

class of coal which practically liquefies in the | ing chamber ¥ith a vertically operating ram, 13¢




ur

0
L

4 ] 888,138
. | ‘ : -

means for passing the coal inttoduced at the ! vertical feeding ram located below said cham-
" bottom of the said coking chamber into and ! bers, and feeding directly into themy, verticel
throuch the hottest part of said chamber into | heating tlues arranged on each side of said
a cooler portion, means for pessing the disen- | coking chombers and a high pressure atmes-
gaged gas through the highly heated coke, : pheric air and gas burner for injecting air
whereby tar and hydrocarbouns released from ; inio the end of each heating flue in the direc-
the coal are decomposed and the earbon de- i tion of its axus. | '
posited in the coke enriching the same. i 7. In an apparatus for the manufecturs of
4. The combination of a high narrow ver- | coke and gas, a plurality of coking chambers
tical coking chamber closed to the admission * widening towards the poimnt of exit of the gns
“of air, of vertically actuated feeding means at | and coke, & murality of heating flues on both
the bottom of said chamber, and discharging i sides of said chambers, & ram located at the
“devices at the top of said chamber, cooling i bottom of said chambers and cerrying the
devices at the top and bottom of said cham-  weight of the chiarge, means for raising and
ber and in the vertical feeding means, and-: lowering said ram, means for feeding cozal on
‘means for heating said coking chamber. ' to the said ram in its lowest position, snd
5. In an apparatus for the manufacture of : side jambs for holding the fuel pressed up by
coke and gas, a narrow vertical closed coking | the ram while the latter takes a fresh charge, -
chamber, wider at the exit for the coke and , substantially as described. - -
‘ous than at the entrance point where the fuel In witness whereof, I have hereunto signed
is admitted, whereby the gas can freely pass ' my name this seventh dav of June, 1695, in
througch the fuel as it is formed, and can be ! the presence of two subscribing witnesses.

decomposed by the hot fuelw:.tll deposlltml% ; JOHN. ARMSTRONG.
of carbon before its escape. | ; ~ _ ,.

~ 6. An apparatus for the manufacture of : Witnesses: .

~ coke and gas comprising long narrow vertical : Epwin CoURTNEY WALKER,

~ coking chambers closed from access of air, a | Joseru PHiLLips CRAWLEY.
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