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1o all whom 1t may concern: - work and this interior can thus be readily

of the oven is not supported upon hot brick-

Be 1t known that I, Jouy ARMSTRONG, & | taken out and replaced when necessary.
subject of the King of Great Britain, residing The oven is constructed vertically for the
in Iondon, in the Kingdom of Kngland, en- | purpose of maintaining during the coking
5 gmmeer, have invented certain new and useful | period the pressure of vastly larger quantities 60
- Improvements in Coke-Ovens. of coal than is possible by other forms of
This mvention is for the purpose of making | oven, this pressure being essential in coKing
hard metallurgical coke and at the same time | cortain classes of coal. .
maxing 1t of the same character and quality T'his invention is best described by the aid.

10 as the best coke now produced from the best | of the accompanying drawings. 65
coals in bee-hive ovens, but saving all the by- | Higure 1 is a vertical section through the
products such as gas, tar, ammonia, et cetera , | foundations, the mechanism for opening the
and making this high quality coke from in- bottom doors, and the lower part of the oven:
ferior coals by the application of bigh tem- | Fiz, 2 is a horizontal sectional plan at the

15 perature and pressure, which has hitherto point where Fig. 1 is broken off at the top. 70
been impossible in any other oven shown by | In Fig. 1 and Fig. 2 an oven is shown cir-
the fact that I have been enabled to make the cular in plan and vertical and with a dia-
best hard coke from soft Lanarkshire coal phragm wall constructed across its center
which had been tried without success in every , dividing it into two semi-cireular coking

20 other known oven. ' | chambers marked A A. The dotted circles 75

The theory of the failure of ordinary by- | on f1g. 2, marked B B, represent the posi-
product ovens to coke coals of the Lanark- | tions of the reeding hoppers constructed in
shire type is the existence in the chemical | the 10of of the oven. Thi oven 1s ¢on-
composition of the coal of certain quantities | structed with a circular outside wall in which

25 of oxygen and hydrogen which two zases | are formed air heating flues marked F in Fig. 80

- combine to form water at the coking tem- | 2. These air flues 516 carried around the out-
perature. which in the ordinary oven pro- | side wall, the cold air entering at I thus keep-
duces aviolent endothermic reaction, so much ing the walls cold. Thisair flue then turns
so that the heating powers of these ovens are | around traveling 1mmediately behind the

30 mcapable of overcoming this cooling effect, heating flue marked D the air being intensely 85
with the result that no coherent coke is‘| heated enters the combustion chamber at C.
formed but simply a mass of coke powder. | Heating flues are constructed as shown at
On the other hand by actual tests made in | D and run entirely around each coking cham-
this new oven through its regenerative prin- | ber. They are heated by gas which is carried

'35 ciple of heating the air for combustion any | up the outside of the oven in a vertical gas 90
desired temperature can be maintained, but pipe marked G. This gas pipe is provided
1t must not be overlooked that the mainte- | with branch pipes marked H, fitted with
nance 1f it were possible of such a high tem- | movable joints and gas cocks marked R.
perature 1n the ordinary oven would rapidly | The gas1s lighted at the nipples on the branch

40 destroy it. | | 1 pipes H; it then meets the highly heated air 95

In this invention the oven is designed on a | in the combustion chamber ¢ producing a
circular plan and vertical, the circular plan | very high temperature in the heating flues D.
being the strongest possible form of coke oven | This high temperature is carried by the waste

~ construction where the outside walls which | gases of combustion into the common flus T

45 are permanent are never highly heated be- | constructed in the permanent wall. This 100
cause the air heating flues are first carried | flue B is in connection with chimney shaft
around 1nside these walls which keeps them | after passing the heated gases through boilers
cool and conserves their stability. The in- | for raising steam apart from the oven. The
terior of the oven is formed of hollow blocks neating fiues D are constructed of hollow

50 all of segmental form which cannot be dis- | blocks of refractory material whose perpen- 105

- placed as in an ordinary oven by hich tem- | dicular joints radiate to a center or centers,
perature. This mterior lining it will be ob- | the blocks forming segments of circles. The
served 1s made absolutely independent of the | faces of these jeints are either rabbeted or
outside permanent walls so that the weight | grooved and tongued. These horizontal

55 | heating flues with their corresponding air 110
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" heating flues behind them are constructed one
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over the other as shown in Fig. 1up to nearthe
top of the oven. There are fiues constructed
in the permanent wall marked I for the pur-
pose of keeping the wall cool behind the de-
scending flue for waste gases marked 1.
These flues may contain cold water tubes for
heating water for the boiler.  After this oven
has been carefully heated to the proper cok-
ing temperature, the doors at the bottom
being closed, the chambers are filled with

powdered coal up to the top. During the

coking period the gas given off in the lower
parts of the oven deposits its beavy hydro-
carbons in the upper portion of the coke, en-
riching it, which under pressure forms an
agglomeration, producing a coke harder and
denser than by any other method. "The gas
is taken off from these coking chambers by
pipes at the top of the oven and is passed
through coolers, condensers, and serabbers
in the ordinary way. .
When the coking process is finished the
shaft and bevel wheel Q are turned ariving
down the links M M these 1n turn draw the
upright supports L 1. together, the tops ol
which are provided with wheels or rollers
which travel along the bottoms of the doors
J J which being hinged on the central shaft
K fall into the inclined position shown by
dotted lines, the coke falling by gravity froxn

the coking chambers A A down the slopes 55

where it is chilled. It is then received upon
a convever or into wagons. When this has
been accomplished the mechanism of the
doors is reversed, the perpendicular screw
marked N, actuated by the bevel wheels P
and Q is raised, the links M M are extended,
and the perpendicular supports L L are
pushed out by which means the doors J J are
raised up and closed; the full weight of the
doors and the charges above them 1s thus
securely supported by the strong uprights
[L1. The oven isnow ready to take another
charee of coal for coking as above described.

1 declare that what I claim is:—

1. A vertical by-product coke oven hav-
ing circular permanent outside walls con-
taiming horizontal air heating tubes and ver-
tical exhaust tube with an internal wall con-
sisting of a series of superimposed combus-
tion flues formed of arch blocks. .

9. A vertical by-product coke oven hav-
ing circular permanent outside walls and in-
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dependent inside walls, the outside walls
containing horizontal air heating tubes and
ihe inside walls horizontal combustion tubes
into which the air heating tubes open near
the points of combustion. | | |
3. Tn a vertical coke oven having circular
permanent outside wails, a movable mterior
lining formed of hollow radial blocks con-

structed as horizontal superimposed heatmg

flues occupying nearly the entive height of
the oven, and a common vertical flue mto
which all the heating flues discharge, the m-
terior flue blocks and the outside walls touch-

ing each other all around, and the walls being.
thus solid right through at short intervals in-

the height, whereby a strong column cap able

of being held together by encircling metal

Lands 1s obtained.

4. A by-product vertical coke oven with

cireular permanent outside walls with. two

semi-circular coking chambers separated by
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2 vertical diaphragm formed by the continu-

ation of the horizontal heating tubes.

5. In a by-product coke oven the combi-
nation of two vertical semi-circular coking
chambers, a vertical diaphragm separating
them, a series’ of superimposed horizontal
heating flues passing around the chambers and
through the gliaphmgm and a vertical flue re-
ceiving the contents of the horizontal flues.

6. In a wvertical by-product coke oven,
with circular permanent outside walls, the
combination of an outside wall containing
air heating tubes and an interior lining con-
taining a series of superimposed horizontal
heating flues passing nearly around the coking

chamber, and a vertical flue or flues receiving
‘the gaseous contents from these horizontal

flues.

circular outside walls the combination of a
series of superimposed horizontal heating
tubes and a series of air heating tubesoutside
these doubling on themselves horizontally,
and having one end open to the atmosphere
and the other open to the horizontal heating
flue near the point of combustion.

In witness whereof, I have hereuntosigned
my name this 16th day of October 1907, 11

the presence of two subscribing witnesses.
JOIN ARMSTRONCG.

Witnesses: .
H. D. JAMESON,
. L. RANDS.

7. Tn a vertical by-product coke oven with
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