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Patented May 10, 1932 

UNITED STATES PATENT office 
WILSON. T. BOSLER, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR. To THE U. G. I.e.: 

CONTRACTING COM 
DELAWARE . . . . . . . 

is APPARATUS Fo 
Application filed October 4, 1928. Serial No. 310,375. 

The present invention relates to the cooling 
of hot coke from retorts or ovens with the re 
covery of a large part of its sensible heat. 
The object of the invention is to provide 

5 improved apparatus for effecting such cool 
Ing. 
The i 

casing enclosing an inclined perforated wharf 
to support the coke, a fire tube boiler or boil 

to ers inclined in the same direction as the 
wharf and partially or entirely enclosed 
within the casing, confronting the wharf 
and in direct heat radiating relation to the 
coke thereon, combined with means to cir 

5 culate gas through the wharf, coke and the 
tubes of the boiler or boilers. . . . . . . 
The invention also comprises the improv 

ments to be presently described and finally 
claimed. . . . . . . . . . 

The invention will be 
its advantages pointed out in connection with 
the accompanying drawings formin 
of this specification, and in which 

st) 

Eigure 1 is a vertical longit 
section of a form of th s 

illustration. . . . . 
Fig. 2 is a transverse vertical cross seetion 

along the line Al-Ain Fig. 1, and . . . . 
Fig. 3 shows a vertical longitudinal cross 

* section of a modified form of the apparatus 
of the invention. . . . . . . . . . . . Referring to Figs. 1. 
fractory and heat insulating lining 2, and 

* enclosing the inclined, perforated wharf 3, 
which is positioned above the bottom of the 
casing so as to provide the space or chamber 
4 beneath the wharf. . . . . . . . . . 

:0 The wharf is preferably made up of the 
between them forming passages leading from 
the space below the wharf to that above. The casing is provided with the charging 
opening 6 at the high end of the wharf, and 
its gas tight closure 7, which in the apparatus 
shown is water sealed. The casing is also 
provided with the discharge opening 8 at the 

rovided with the gas. low end of the wharf,p 
o tight door or gate 9. 

nvention includes the provision of a 

brove-. 

further described and 

g a part 
. . . to the boilers for cleaning or for removing 

udinal cross. 
e apparatus chosen for 

-- i. - the same direction with respect to th 

and 2,1 generally indi 
cates a closed casing provided with the re 

under lapping plates 5, having interstices 

The partitions 10 are provided within the 
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casing, extending from the sides of the wharf 
to the top of the casing and providing the 
flues 11, between the partitions and the cas 
ing. These flues communicate with the cham 
ber 4 below the wharf. 
The fire tube boiler or boilers are prefera 

bly, only partially enclosed within the cas 
ing and are shown thus in the apparatus 
chosen for illustration, which indicates three ..., 
fire tube boilers 12, their fire tubes 13 com 
municating with the space 14 above the wharf 
and between the partitions. The boilers are : 
provided with the steam drum 15 and the 
necessary steam offtakes 16, as well as the 
water circulating connections 17 and 18 and 
the feed water inlet 19. . . . . . . 
A fan 20 is provided, the inlet side of 

which is connected to the fire tubes of the boil- - . . . 
ers, as shown through the header 21. The . . . . 
pressure side is connected to the flues 11 with 
in the casing. - 

Doors as 22 are rovided to allow access 
and replacing tubes or other repairs. The . . . 
boiler shell and the wharf are inclined in 5 

e hori 
Zontal and in confronting relation. 
In operation, a charge of hot coke is ad 

mitted through the opening 6, the door 9 be 
ing closed. The angle of inclination of the '.' , , , 
wharf is such that the coke slides down over 
it gently without breakage and the charge 
distributes itself in a quiescent layer over the 
wharf. The opening 6 is closed and the air 
within the apparatus is circulated and recir-85 
culated by the fan, through the wharf, coke 
and boiler. After one or two passages . . . . . . 
through the coke the air is spent by combus 
tion of a small amount of coke and the fur 
ther circulation is of these products whic 
inert to the coke. . . . . . . . . . . 

During the passage of the gas through the 
coke, it becomes heated thereby cooling the 
coke, and during its passage through the . . . 
boiler is becomes cooled, giving up its heat, 9 
through the boiler tubes to the water to raise 
steam. The recirculation is carried on until 
the coke has reached the desired lower tem 
perature for discharge. The coke is also 
cooled at the same time by direct radiation to 

  

  

  



2 
the bottom portions of the shells of the boil 
ers which form large heat absorbing surfaces 

5 
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in heat radiating relation to the colke. 
The combination of the cooling by the 

forced recirculation of the gas, and the cool 
ing by direct radiation, results in a very 
short time being necessary for the cooling 
operation and a large capacity for the ap 
paratus. 
When the coke has been cooled to the de: 

sired lower temperature, the circulation of 
gas is terminated, the door 9 is opened and the 
batch of coke slides gently down of the wharf 
and out of the apparatus. - 
The fire tube boilers may be of standard 

type which can be manufactured economi 
cally. Moreover, they can be made in the 
shop and shipped assembled, which reduces 
the necessary construction in the field. 
The apparatus is compact and simple, 

economical of construction, efficient in opera 
tion and of high capacity. 

It combines the more economical construc 
tion of the fire tube boiler, with the high rate 
of cooling secured by combined recirculation 
of gas and direct radiation, and includes the 
gentle handling of the coke and low breeze 
production inherent in the wharf type cooler. 
The construction and mode of operation of 

the modification illustrated in Fig. 3 are as 
has been described in connection with Figs, 
1 and 2 except that the chamber below the 
wharf is subdivided into two portions 23 and 
24 by a partition 25 above which the wharf is 

: 35 

40 

header 28. At its discharge end the coke 
chamber is somewhat enlarged as by the pro 

provided with an imperforate intermediate 
portion 26. The subdivision 23 of the cham 
ber is connected with the fan by external con 
nections 26, and the subdivision 24 of the 
chamber is connected with the fire tubes of the 
boiler by an external connection 27 and a 

vision of the wall 29. There are also pro 
45 

50 downward through the lefthand 

vided finger gates 30 which are rake-shaped 
structures having spaced upwardly project 
ing teeth. - 
In use, assuming the wharf to be fully 

charged with coke, inert gas is circulated up 
ward through the righthand portion and 

- nd portion. 
When the righthand portion is sufficiently 
cool, the finger gates are turned into the posi 

55 
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tion shown and the righthand portion dis-, 
charged, then the lefthand portion is per 
mitted to move toward the right by turning 
down the gates and a new batch of hot coke is 
introduced at the lefthand end. The object 
of this is to maintain a uniform and continu 
ous generation of steam. . . . . . . . . is 

It will be obvious to those skilled in the 
art to which the invention relates that modi 

65 

fications may be made in details of construc 
tion and arrangement and matters of mere 
form without departing from the spirit of 
the invention which is not limited to such 

third 
with the 
boiler. 
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matters or otherwise than the prior art and 
the appended claims may require. - 
I claim: 
1. Apparatus for cooling coke comprising 

a closed casing, a fire tube boiler, an inclined 
foraminous coke wharf, said wharf forming 
a lower wall of said casing, a portion of the 
shell of said boiler being arranged in the cas 
ing in spaced, uninterrupted confronting re 
lation to said wharf and above the same and 
inclined in a similar direction to the horizon tal, means for providing and maintaining 
hot coke in batches quiescent upon said wharf 
and beneath said shell, two chambers pro 
vided beneath the foraminous wharf both of 
said chambers separately and directly com 
municating with the closed casing through 
said wharf, a gas conduit from one of said 
chambers to one of the ends of the fire tubes 
of the boiler, a fan for circulating inert gas, 
a second gas conduit connected with the fan 
and with the other of said chambers, and a 

gas conduit connected with the fan and 
other ends of the fire tubes of the 

20 

75 

80 
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2. Apparatus for cooling coke comprising ". 

a closed casing, a fire tube boiler, an inclined 
foraminous wharf having an intermediate 
imperforate portion, said wharf lying with 
in said casing and spaced from a lower wall 
of said casing, a portion of the shell of said 
boiler being arranged in the casing in spaced 
confronting relation to said wharf and above 
the same and inclined in a similar direction 
with respect to the horizontal, said casing 
having a charging opening and a discharg 
ing opening therein at the ends of said wharf, 
doors in said charging opening and in said 
discharging opening at the ends of said 
wharf, a gate intermediate of the ends of the 
wharf for providing and maintaining hot 
coke in batches quiescent upon said wharf 

95 

OO 
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and beneath said shell, said imperforate por 
tion extending across said wharf transverse 
ly of the same, a partition in the space be 
tween said wharf and said lower wall which 
extends beneath, and transversely of said 
wharf thereby dividing said space into two 
chambers which communicate separately and 
directly with a part of said casing there 

0. 

15 
above through said wharf, a gas conduit con 
necting one of said chambers and one of the 
ends of the fire tubes, a fan having connection 
through a second gas conduit with the other 
ends of said fire tubes and a third gas conduit 
from the fan to the other chamber. 

3. Apparatus for cooling coke comprising 
a closed casing, a fire tube boiler, an inclined 
foraminous wharf having an intermediate 
imperforate portion, said wharf lying within 
said casing and spaced from a lower wall 

20 

125 
of said casing, the shell of said boiler being 
mounted in the upper wall of said casing so 
as to project into and out of said casing, said 
wharf and said shell being arranged in 30 
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spaced confronting relation and inclined in 
a similar direction with respect to the hori 
Zontal, said casing having a charging open 
ing and a discharging opening therein at the 
ends of said wharf, doors in said charging 
opening and in said discharging opening re 
spectively at the ends of said wharf, a finger 
gate intermediate of the ends of the wharf 
for providing and maintaining hot coke in 
batches quiescent upon said wharf and be 
neath said shell, said imperforate portion. 
extending across said wharf transversely of 
the same, two chambers provided in the space 
between said wharf and said lower wall at 
the opposite ends of said wharf respectively, 
said chambers having a partition in common 
which extends beneath said imperforate por 
tion and transversely of said wharf, said 

I chambers communicating separately and di 
20 

2 5 

30 
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4. 5 

duit from the fan to the other chamber. 

wharf and coke 

rectly with a part of said casing thereabove 
through said wharf, a gas conduit connecting 
One of said chambers and one of the ends of 
the fire tubes, a fan having connection 
through a second gas conduit with the other 
ends of said fire tubes, and a third gas con 
4. An apparatus for cooling coke including 

a closed casing; an inclined, perforated 
wharf within said casing; means for admit 
ting hot coke to the upper end of said wharf th . . . ., w" . . . - 

gas conduit from said fan to the other cham and for removing relatively cooler coke from 
the lower end of said wharf; a fire tube boiler 
a portion of whose shell is in said casing in 
spaced, confronting relation to said wharf 
and above the same and inclined in a similar 
direction as said wharf and adapted to re 
ceive heat by radiation from coke on said 
wharf; a chamber within said casing be-, 
neath said wharf; and means for circulating 
gas through said chamber, through said 

thereon, and through said 
fire tube boiler. . . . - 

5. An apparatus for cooling coke includ 
ing a closed casing; an inclined perforated 
wharf within said casing; means for admit 
ting hot coke to the upper end of said wharf 

a closed casing; a fire tube boiler; an inclined 
foraminous wharf; said wharf being within 
but spaced from the lower walls of said cas 
ing and having ends in contact with the side 
walls of said casing; a portion of the shell 
of said boiler being arranged in the casing 
in spaced confronting relation to said wharf 
and above the same and inclined in a similar 
direction with respect to the horizontal and 
adapted to receive heat by radiation from 
coke on said wharf, said casing having a 
charging opening and a discharging opening 
therein at the ends of said wharf, doors in 
said charging opening and in said discharg 
ing opening at the ends of said wharf, a gate 
intermediate the ends of the wharf for pro 
viding and maintaining hot coke in batches 

70 

75 

80 

quiescent upon said wharf and beneath said : 
shell, two chambers provided beneath the 
wharf at the opposite ends thereof respective- 8 
ly, said chambers being within said casing 
and having a partition in common which ex 
tends beneath and transversely of said 
wharf; said chambers communicating sepa 
irately and directly with a part of said casing 9 
thereabove through said wharf; a gas con 
duit connecting one of said chambers and one 

the other ends of said fire tubes, and a third 
ber. 

and for removing relatively cooler coke from 
the lower end of said wharf: a fire tube boiler 
a portion of whose shell is in said casing in 
spaced; confronting relation to said wharf 
and above the same and inclined in a similar 
direction as said wharf and adapted to re 
ceive heat by radiation from coke on said 
wharf; a chamber within said casing be 
neath said wharf communicating directly 
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with a part of said casing thereabove through 
said wharf: means for conducting gas from 
a part of said casing above said wharf at one 
end of said wharf to one of the ends of the 
fire tubes of said boiler; a fan for circulating 
gas; a second gas conduit connected with 
said fan and with said chamber: and a third 
gas conduit connected with said fan and with 
the other end of the fire tubes of the boiler. . . . . . 

6. Apparatus for cooling coke comprising 

105 

of the ends of the fire tubes, a fan having con- . . . . . 
nection, through a second gas conduit with 55 
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