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(C. 202-37) 1. Claim. 

Myinvention relates to improvements in the 
method of dry cooling hot coke. 

It has heretofore been proposed to cool coke 
by placing the hot coke in a chamber and circu 
lating inert gas over the coke and thence through 
a waste heat boiler in a substantially closed cycle. 
In Systems of this type hot coke is added to 

the top of the chamber and cooled coke is re 
moved from the bottom of the chamber. It is 
necessary for the coke to remain in the cooling 
chamber long enough for all of the coke passing 
therethrough to be cooled below the ignition 
point in order to prevent spontaneous ignition 
of the coke when it is discharged from the cool 
ing chamber. 
The coke discharged from a coke oven includes 

a quantity of relatively small or fine pieces, and 
if the entire product of an Owen is supplied to a 
cooling chamber, the fine material has a tendency 
to concentrate and form a zone or area through 
which the circulation of the inert gas is re 
stricted so that these areas or zones cool more 
slowly than the other areas or zones in which 
only larger pieces of coke are present and through 
which the inert gas circulates more freely. In 
order to insure adequate cooling of all of the 
coke, it has been necessary to have the coke re 
main in the cooling chamber long enough to cool 
to the desired temperature, the portions of the 
coke which cool least rapidly. The Small or fine 
pieces of coke are a comparatively small propor 
tion, such as 10% of the total volume of the coke, 
but necessity for retaining all of the coke in the 
cooling chamber until the relatively small por 
tion which cools relatively slowly has been ade 
quately cooled has made it necessary for the cool 
ing chamber to be large and expensive. 
The Steam generated in the waste heat boiler 

of an installation of this type may be employed 
for any desired purpose. If for any reason the 
pushing schedule of the associated coke oven bat 
tery is interrupted, the supply of hot coke to the 
cooling chamber will be interrupted and there 
will be a decrease in the supply of steam from the 
waste heat boiler. This may interfere with the 
equipment operated by the steam from the waste 
heat boiler, and may make it necessary to pro 
vide standby apparatus to supply steam at Such 
times or to substitute for the equipment operated 
by the steam from the waste heat boiler. 
The invention provides an improved dry 

quenching process for coke, in which the coke is 
segregated into fine and coarse components and 
in which some of the fine coke is burned to main 
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boiler at a tonstant value when the rate of supply 
of hot coke is diminished or interrupted. 

In practicing my invention I screen the hot 
coke as it is received from the coke ovens. For 
this purpose I employ a grizzly screen comprising 
sets of interlaced disks proportioned to permit 
coke below a selected size, such as %', to pass 
between the discs, and to hold larger pieces. The . 
interlaced discs are mounted on hollow shafts 
through which cooling water is circulated, so 
that the grizzly screen is not damaged by con 
tact with the hot coke. The coarse and fine com 
ponents of the coke are supplied to separate com 
partments or cooling chambers through which an 
inert gas is circulated to heat water in a Waste 
heat boiler. Separate fans or blowers are pro 
vided for circulating the inert gas through the 
compartments containing the two types of coke. 
A dust settling chamber is provided between the 
cooling compartments and the waste heat boiler 
and the equipment is preferably arranged so that 
inert gas passing from the cooling chamber for 
the fine coke to the dust settling chamber does 
not paSS through the cooling chamber for the 
coarse coke, and thus cannot cause dust or ashes 
to be deposited on the coarse coke. I also pro 
vide means for at times supplying air to the cool 
ing chamber containing the fine coke so that 
Some of this coke burns and thus heats the waste 
heat boiler during periods in which the supply 
of fresh coke is inadequate for the purpose. In 
addition, I provide means for supplying air to the 
inert gas after it leaves the cooling chambers but 
before it reaches the waste heat boiler to therev 
burn or consume hydrogen given off by the hot 
coke, hydrogen and carbon monoxide present in 
the inert gas as a result of decomposition of the 
moisture present in the air supplied to the cool 
ing chamber contairing the fine coke, and car 
bon monoxide present because of incomplete 
combustion of the coke. 
In the drawings, Fig. 1 is a sectional elevation 

of coke cooling apparatus constructed in accord 
ance with my invention, and 

Fig. 2 is a fragmentary top plan view of the 
grizzly Screen and associated equipment employed 
in the apparatus shown in Fig. 1. 

Referring to the drawings, there is shown in 
Fig. 1 thereof a structure including a first cool 
ing chamber 0, a second cooling chamber , a 
dust settling chamber 2, and a chamber con 
taining a water tube boiler indicated generally 
at 4. The boiler 4 has an upper drum 5 and 
a lower drum 6 which are connected by a plus 

tain the output of steam from the waste heat 55 rality of boiler tubes 8. The structure shown 
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explained, the various parts of the grizzly screen 
42 are proportioned so that particles of coke be 
low a predetermined size, such as %', pass 
through the screen, while particles larger than 
this pass over over the screen. The fine coke 
which passes through the grizzly screen is col 
lected by a chute or hopper 50 and is discharged 
through the opening governed by the door 23 to 
the cooling chamber fl. The larger pieces of coke 
which pass over the grizzly screen 42 are collected 
by the chute or hopper 5 and are discharged 
through the opeing governed by the door 2 into 
the cooling chamber f0. It is to be understood 
that the doors 2 and 23 may be controlled in any 
Suitable manner, either manually or automati 
cally, so as to be normally closed and to be opened 
Only when coke is being added to the cooling 
chambers. 

It will be seen that the coke is screened as it 
is received from the ovens, that is, while the coke 
is still hot. The hot coke, however, will not injure 
the grizzly screen 42 since the shafts 45 of this 
Screen have cooling water circulating through 
them, and, therefore, do not become hot enough 
to lose their strength, while the cooling of the 
Shafts 45 insures that the bearings and the discs 
46 will not become overheated. 
In addition, it will be seen that the coke is 

screened while it is dry so there is no tendency for 
the coke breeze to adhere to the larger pieces. : 
Hence, the coke can be effectively screened with a 
minimum of handling and with a minimum of 
breakage of the coke. 
The hot coke which is supplied to the cooling 

chambers is added to the coke already present in 
these chambers, while cooled coke is removed 
from the chambers at times to maintain the coke 
therein at the proper level. When it is desired 
to remove coke from the cooling chambers, the 
doors 20 and 24 are opened and coke falls by 
gravity from the cooling chambers. The coke 
thus discharged from the cooling chambers may 
fall into cars or onto conveyor belts, or may be 
handled in any other desired manner. After a 
Suitable quantity of coke has been released from 
the cooling chambers, the doors 20 and 24 are 
closed to prevent further discharge of coke. 
The coke in cooling chamber 10 is cooled by 

flow of inert gas circulated by the blower 32. 
This gas enters the lower part of the cooling 
chamber O and flows upwardly in counter 
current to the coke - which moves downwardly. 
Hence, the gas contacts the cool or partially 
cooled coke first and contacts the fresh or hot 
coke last so that the gas is at a relatively high 
temperature when it emerges from the bed of 
Coke. 
AS all of the coke in the chamber 0 is in pieces 

of substantial size, there are paths throughout 
the coke bed through which the cooling gas can 
readily flow. Hence, the cooling gas penetrates 
to all portions of the bed of coke and all of the 
coke in this chamber is reduced to a satisfactorily 
low temperature in a relatively short time. This 
not only results in effective extraction of the 
heat from the coke, but also insures that all of 
the coke released from the chamber O will be 
below the ignition temperature and will not ignite 
when exposed to the atmosphere. As all of the 
coke in chamber 0 is exposed to cooling gas 
and is quickly reduced in temperature, the period 
during which the coke must remain in this cham 
ber is held to a minimum since it is not necessary 
to allow for the cooling of coke which cannot 
be reached by the cooling gas. Accordingly, the 
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from the boiler 4. 

chamber 0, which cools the largest part of the 
coke, has a relatively large capacity or through 
put in relation to its cubical capacity, thereby 
keeping the cost of the equipment at a minimum. 

In like manner, the fine coke in the cooling 
chamber f is cooled by the flow of inert gas cir 
culated by the blower 33. This gas enters the 
lower part of the chamber and flows upwardly 
in countercurrent to the coke which moves down 
wardly. As the inert gas is last engaged by the 
freshly added coke, the gas is at a relatively 
high temperature as it emerges from the bed of 
coke. 
The relatively fine coke in the chamber 

Offers considerable resistance, to flow of gas there 
through so the blower 33 is selected so as to be 
able to operate against Substantial pressure. In 
Order to prevent channelling of the inert, gaS 
passing through the coke in chamber if, that is, 
the flow of this gas through limited paths offering 
the least resistance, the chamber is of rela 
tively great vertical height and of minimum cross 
Section. This insures that gas introduced into 
the bottom of the chamber will spread through 
Out the entire CrOSS sectional area of the chamber 
and thus cool all of the coke in the chamber. 
The hot gas emerging from the coke in cham 

ber to flows through the passage 22 to chamber if 
and mixes with the gas emerging from the coke 
in this chamber. The gas from both chambers 
then flows through the passage 25 to the settling 
chamber 2, where it flows downwardly and 
thence through the passage 30 to the chamber 
containing the boiler 4. The gas then flows 
upwardly over one set of boiler tubes 8, over the 
baffle 3, and thence downwardly over the other 
Set of boiler tubes 8 to the duct 35 through which 
the gas flows to the blowers 32 and 33 and is 
recirculated. In passing over the boiler tubes 18 
the heat in the gas is transferred to the water 
in the boiler SO that steam is formed in the 
boiler. At the same time, the temperature of 
the gas is reduced to a value Such that the gas will 
cool the coke below its ignition point. The steam 
generated in the boiler may be employed for any 
desired purpose. 
The cooling gas is originally air, but after one 

or two passages through the coke the air is spent 
by combustion of a Small amount of the coke and 
the resulting gas which is thereafter circulated. 
is inert to the coke. 
Under normal conditions the operation of a 

battery of coke ovens is such that an oven of coke 
is pushed every few minutes, so there is a regular 
Supply of hot coke for the coke quenching appa 
ratus. Accordingly, there is a regular and sub 
stantially constant volume of steam available 

If for any reason the pushing 
Schedule of the coke ovens is interrupted so that 
the Supply of hot coke is interfered with, the heat 
available from this source for heating the boiler 
f4 will be reduced. This apparatus includes 
means for Supplementing the heat available for 
heating the boiler at these times so that the nor 
mal or usual amount of steam is available from 
the boiler 4 and the equipment operated by the 
steam from this boiler will function continuously, 
thereby making it unnecessary to provide expen 
sive stand-by equipment which will be used only 
a Small part of the time. 
A blower 36 is provided and may be manually 

controlled so as to operate only when required. 
This blower Supplies air through the duct 37 to 
the inlet of the blower 33 which supplies gas to 
the cooling chamber f. The air thus supplied 
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to the chamber consumes some of the fine coke 
in this chamber while this combustion of the coke 
heats the gas passing through the coke so that 
the gas emerging from the coke is relatively hot 
and is of such volume as to maintain the Supply 
of steam from the boiler 4. A damper 54 may be 
opened to vent from the duct is to a stack an 
amount of gas equal to that represented by the air 
added by the blower 36. 
The air added by the blower 36 will normally 

contain some water vapor or moisture. This 
moisture will react with the hot coke in chamber 

to form carbon monoxide and hydrogen, and 
these gases will be present in the gas flowing 
through the passage 25 to the dust Setting cham 
ber 2. Carbon monoxide may also be present in 
the gas flowing to chamber 2 because of incom 
plete combustion of the coke, while hydrogen may 
be present because of emission of hydrogen by the 
hot coke. A branch of the duct 3 Supplies air 
to a port in the top of the chamber 2. A valve 
55 in the duct 37 regulates the amount of air 
supplied to this port and the air supplied is con 
trolled so as to be sufficient to oxidize the carbon 
monoxide and hydrogen in the gas Supplied to 
the chamber 2. The oxidation of the carbon 
monoxide and hydrogen generates heat and in 
creases the temperature of the gas in chamber 2 
and increases the heat available for heating the 
boiler. 
The blower 3G may also be employed to Supply 

air to the port in the top of chamber 2 to burn 
hydrogen and/or carbon monoxide present in the 
cooling gas for other reasons, as for example, 
because of the presence of moisture in the air 
leaking into the system, or because of the incon 
plete combustion of the coke by air supplied 
thereto. A valve 56 prevents the supply of air to 
the blower 33 at this time. 
The combustion of the hydrogen and carbon 

monoxide in the cooling gas not only produces 
heat but it prevents the building up of an explo 
sive mixture in the installation and it eliminates 
faming when the doors 2 and 23 are opened to 
permit the addition of coke. 

It will be seen that this equipment includes 
means for supplementing the heat available for 
heating the boiler during periods ir which the 
normal amount of heat is not supplied by the 
hot coke. This supplemental heat is provided by 
burning some of the fine coke, and the amount of 
supplemental heat can be regulated by varying 
the amount of air supplied to the chamber . 
The burning of the fine coke reduces its value, but 
it has little value so the reduction in value is not 
important. As the supplemental heat is provided 
by supplying air to the chamber containing the 
fine coke, the coarse coke, which is relatively 

8 &N 
The equipment is arranged so that the gas. 

emerging from the fine coke in chamber passes 
to the dust collecting chamber 2 without pass 
ing through the chamber fo in which the coarse 

5 coke is located. This insures that dust from the 
fine coke, or fly ash resulting from the burning 
of the fine coke, will not be deposited on the 
large coke. If the dust or fly ash should be de 
posited on the large coke, it would give it an 

0 undesirable appearance and Would reduce its 
value for some purposes, s 
Although I have herein illustrated and de 

scribed in detail one form of apparatus for dry 
cooling hot coke, it should be understood that 

15 the invention is not limited to these details and 
that numerous changes and modifications may be 
made without departing from the spirit and 
scope of the following clain. 

Having thus described my invention, what 
20 claim is: 

In a process wherein hot coke is cooled by re 
cycling an inert gas through a bed of said coke 
and through an indirect heat transfer zone, the 
improvement which comprises segregating the 

25 hot coke into fine and coarse components, pass 
ing said coarse and fine components through 
individual zones as separate downwardly moving 
beds, passing separate streams of cool inert 
gas upwardly through each of said beds, mingling 

30 the streams of heated inert gas from the tops of 
said beds and thereafter passing the commingled 
stream to and through the indirect heat trans 
fer zone and maintaining the amount of heat 
supplied to said indirect heat exchange zone 

35 constant during variations in the rate of flow of 
the coke by adding a regulated amount of air to 
the stream of inert gas passing upwardly through 
the bed of fine components of the coke and thus 
burning a portion of the fine components of the 

40 coke. 
EARL W. EARLOW. 
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