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UNITED STATES PATENT OFFICE. 
CHARLEs w. ISBELL, OF NEW YORK, N. Y. 

BETORT FOR THE MANUFACTURE OF ILLUMINATING-GAS. 

942,509. Specification of Letters Patent. 
Application filed december 2, 1908. Serial No. 465,602. 

To all whom it incy concern: 
Be it known that I, CHARLEs W. SBELL, a 

citizen of the United States, and resident of the borough of Manhattan, in the city and 
State of New York, have invented a new 
and useful Improvement in Retorts for the 
Mianufacture of Illuminating-Gas, of which 
the following is a specification. 
This invention consists in certain im 

provements in the construction, fol'ni and 
arrangement of the several parts of an up 
right gas retort used for the manufacture of 
illuminating gas from bituminous coal; the 
retort being of that class in which there is a 
continuous carbonization in a completely 
full retort, with a water seal at the bottom 
of the retort. . 
The objects of this invention are:-first, 

to provide means for removing the gas at the 
bottom of the retort instead of at the top as 
heretofore: second, to provide means for in 
troducing the secondary air directly into the 
combustion chamber instead of into the fur 
nace flue as heretofore: third, to provide a 
gas flue in a retort, communicating at inter 
vals with the interior of the retort: fourth, 
to provide a step by step enlargement of the. 
area of the retort from the top to the botton 
thereof so as to accomplish the double pur 
pose of forming a fi'ee gas space under each 
step from which a flue leads to the gas flue in 
the retort, and of allowing a sudden expall 
sion of the coal at intervals as it passes 
down through the retort instead of the grad 
ual expansion as is usual: fifth, to provide 
a revolving brake at the bottom of the retort 
which forms a support for the column of 
coke and coal, and sixth, to provide a ran 
for removing the coke at the desired speed, 
A practical embodiment of my invention 

is represented in the accompanying draw 
ings which show a bank of four retorts, it 
being understood that the number of retorts 
may be varied to suit different requirements. 
Figure 1 is a vertical section taken in the 

plaines of the lines A-A of iFig. 2, looking 
in the direction of the arrows; Fig. 2 is a 
horizontal section taken in the plane of the 
line B-B of Fig. 1, looking in the direction 
of the arrows; Fig. 3 is a transverse section 
taken in the plane of the line C-C of Fig. 
2. looking in the direction of the arrows; 
Fig. 4 is a plan view of one of the retort sec 

is r - 

tions, and Fig. 5 is a section taken in the 
planes of the line D-D of Fig. 4, looking in 
the direction of the arrows, a portion of the y 

next adjoining retort section being shown in 
| longitudinal vertical central section. 

The four vertical retorts 1, 2, 3, 4, are ar 
i ranged in two parallel rows within the colm 
bustion chamber 5, through which chamber, 
between and around the said retorts, the 
products of combustion from the furnace 6 
and its flue 7, circulate to the chimney flute 8 
through the side ?lues 9 and 10. The sec 
ondary air is fed directly into the combus 
tion chamber instead of into the furnace flue 
as heretofole. In the present instance this 
secondary ai' is fed from side flues 11, 12 
and their contanon flue 13 and openings 14, 
15, 16, through the floor plate 17 of the con 
bustion chamber 5 and its fire-brick lining 
18. This floor plate 1 is supported by suit 
able colun) is 19 and the retorts are support 
ed by said floor plate and by the structure 
of masonry which includes the furnace 6. 

Belieatl the floor plate 17, I p)'ovide a cas 
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ing 20 into the interior of which project the 
tip pipes 21 which fort downward exten 
sins of the retorts 1, 2, 3, 4. This casing 
has an illwartly inclied outlet 22 for the 
coke and is further provided with a double 
inclined iain bottom 23 and a false flat bot 
tom 24. The space between the main botton, 
23 and the false botion 24 is adapted to re 
ceive the tai', and a suitable pipe 25 is pro 
vided for renoving the tar. 
troduced into this casing 20 to a 
slightly above the lower ends of the dip 
same, the space 26 between the water level 
and the floor plate 17, forming a gas cham 
ber. A system of piping 27 leads from the 
gas chamber 26 for conveying the gas to 
any desired point. 

Revolving supports 28 are fixedly mounted 

retorts, which supports also serve to agitate 
the coke at the bottons of the reto its and 
cause the same to be deposited on to the false 
bottom 24 of the casing. The two shafts 
29 may be rotated at the desired speed from 
any suitable source of power, not shown 
herein. Suitable means, not shown herein, 
are provided for feeding the coal continu 
ously into the tops of the several retorts. 
The coke is removed little by little up 

wardly through the inclinied outlet 22, by 
means of a ram 80 reciprocating on the false 
bottom 24, which ram is driven by a stit; his 
engine 31. 

| Each of the retorts increases in arga, sic: 

Water is in point 

pipes 21, so as to form a water seal for the 
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on shafts 29 below the bottons of the several 
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by step from the top to the bottom thereof, 
so as to serve the double purpose of permit 
ting a Sudden expansion of the coal at inter 
vals during its downward movement and also 
of providing gas spaces under the said steps. 
In the present instance this step by step en 
largement of the retort is provided for by 
forning the retort of hollow sections having 
parallel bores, the top section having a bore 
of a certain diameter and the succeeding sec 
tions having bores of gradually increasing 
diameters. Each retort is provided with 
one or more main vertical gas flues; in the 
present instance two of these gas flues 32 are 
provided, the lower ends of which are open 
through the floor plate 17 andlining 18 into 
the gas chamber 26 and the upper ends of 
which flues are provided with suitable plugs 
33 through, which steam may be admitted for 
preventing the overheating and consequent 
decomposition of the gas as it passes down 
into the gas chamber, Diagonal gas flues 34 
lead upwardly from the steps in the interior 
of the retort, into the main gas fues 32, thus 
affording an outlet for the gas which collects 
in the spaces beneath the said steps. This 
gas passes downwardly through these fues 
32 into the gas chamber 26. The rest of the 
gas passes downwardly through the water 
seal at the bottom of the retort and bubbles 
upwardly into the said gas chamber 26. 
Where the retorts are arranged in parallel 

series as shown in the accompanying draw 
ings, the two retorts 1 and 3 nearest to the 
furnace, are connected to the furnace wall 
and are also connected to the next two re 
forts 2 and 4, so that the products of com 
bustion as they pass from the furnace 6 
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through the flue 7, have to first pass between 
the adjacent walls of the retorts and from 
thence to the chimney branch flues 9, 10, 
along the outer walls of the said retorts, thus 
insuring the utilization of the products of 
combustion to the best advantage. Further 
Fiore, the secondary air which is introduced 
through the openings 14, 15, 16, is intro 
duced at the enlarged spaces in the combus 
tion chamber where the secondary air may 
be readily mixed with the products of com 
bustion from the furnace to produce the 
greatest heat at the desired points. Another 
great advantage of introducing the second 
ary air, directly into the combustion cham 
ber instead of into the furnace fire, is that 
the greatest heat of the products of combus 
tion is insured within the combustion cham 
ber and not within the furnace flue where 
the tendency has been to heat the walls of 
the furnace flue to a melting point. 
What I claim is: 
1, in an apparatus of the character de 

Scribed, a common closed gas chamber and 
a plurality of upright retorts arranged to 
discharge their gas from the bottoms there 
of into said common closed gas chamber. 

942,501. 

2. In an apparatus of the character de 
scribed, a plurality of upright retorts ar 
ranged to discharge their gas from the bot 
&oins thereof, a water.seal for the bottoms of 
the retorts and a common closed gas cham 
ber above the said water seal arranged to re 
ceive the gas as it is discharged from the 
bottoms of the said retorts. 

3. in an apparatus of the character de 
scribed, a closed gas chamber and an upright 
retort having an open bottom and arranged 
to discharge its gas through the bottom into 
the Said closed gas chamber, said retort hav 
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ing a main gas flue located within the walls 
of the retort and opening at its bottom di 
rectly into said gas chamber and branch 
fites leading from the interior of the re 
tort at different points along the same into 
the said main gas flue. 

4. In an apparatus of the character de 
Scribed, a closed gas chamber and an up 
right retort having an open bottom and ar 
tom into said closed gas chamber, said re tort having a plurality of main gas fines 
located within the walls of the retort and 
opening at their bottoms directly into said 
closed gas chamber and branch fues leading 
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ranged to discharge its gas through the bot 

from the interior of the retort at different - 
points along the same into the said main gas 
fues. 

5. In an apparatus of the character de 
95. 

scribed, a common closed gas chamber and 
a plurality"of upright retorts arranged to . 
discharge their gas from the bottoms thereof 
into said common gas chamber, each of said 
retorts having a main gas flue therein open 
ing at its bottom directly into said common 
gas chamber and branch flues leading from 
the interior of the retort at different points 
along the same into said main gas flue. 

00 

105. 
6. In an apparatus of the character de 

Scribed, a common closed gas chamber and 
a plurality of upright retorts arranged to 
discharge their gas from the bottoms thereof 
into said common gas chamber, each of said 
reforts having a plurality of main gas flues 

110 

therein opening at their bottoms directly. 
into said common gas chamber and branch 
fues leading from the interior of the retort 
at different points along the same into said 
main gas fiues. . . . 

7. In an apparatus. of the character de 
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scribed, an upright retcrt, a water seal for 
its bottom and a gas chamber above said 
water Seal, said retort having a main gas 
flue therein opening at the bottom into said 
gas chamber and branch flues leading from 
the interior of the retort at different points 
along the same into said main gas flue 
whereby the gas is discharged fron the bot 
tom of the retort. 

8. In an apparatus of the character de 
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scribed, an uprightietort, a water seal for 
its bottom and a gas chamber above the 30 
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to Water seal for their bottoms and a gas cham 

whereby the gas is discharged from the bot 

Seribed. it gas chamber, an upright retort 

at the top of the said main gas flue for pre 

942,505 

water seal. said retort having a plurality of 
main gas flues therein opening at the iotton 
into said chamber and branch files leading 
! on the interior of the retort at different 
paints along the same into the said main 
gas ?ites whereby the gas is discharged fron 
the botton of the retort, 

9. ii) an apparatus of the character de 
scrited, a plurality of upright retorts, a 

ber above tie water seal, each of said retorts 
having a main gas flue therein opening at 
the bottom into said : chamber and 
branch ?iues ieading from the interior of 
the retort at different points along the same 
into said main gas flute whereby the gas is 
discharged from the bottom of the retolt. 

(). In an apparatus of the character de 
scribed, a plurality of upright retorts and a 
water seal for their bottons, each of said re 
torts having a plurality of main gas fiues 
therein opening at the botton into said gas 
chamber and branch ?ites leading from the 
interior of the retort at different points 
along the same into said main gas files 
ton of the retort. - 

11. In an apparatus of the character de 
scribed, a gas chamber, an upright retort. 
having a nain gas flue the rein opening at 
the bottom into said gas chaniber aid branch 
filles leading from the interior of the retort 
at different points aiolyg the same into said 
main gas fine whereby the gas is discharged 
froii the bottom of the retort and neans for 
ini'(xiucing steam at the top of the said 
main gas file for preventing the over-heat 
ing and consequent decoin position of the gas 
as it passes down into the gas chanier. 

12. in all apparatus of the character de 
having a plurality of main gas ?ites therein 
opening at the bottom it () said gas cham 
bei' and branch files leading from the inte 
rior of the retort at different points along 
the same into said main gas flies whereby 
the gas is discharged from the bottom of the 
retort and means for introducing steam at 
tli ( tops of the main gas flues for preventing 
the over-heating and consequent decomposi 
tion of the gas as it passes down into the 
gas chamber. 

13. In an apparatus of the character de 
stribed a gas chamber, a plurality of up 
right reto its each having a main gas fire 
the 'eil) opening at the botton into said gas 
chanibel aid rauch ?iues leading from the 
interior of the retort at different points 
long the same into said main gas flue where. 
by the gas is discharged from the bottom of 
the 'etort aid means for introducing steam 
venting the over-heating and consequent de 
colliposition of the gas as it passes dow; 
into the gas chamber. 

S 

14. In an apparatus of the character de 
scribed, a gas chamber, a plurality of up 
right retorts each having a plurality of 
main gas flues therein opening at the bottom 
into said gas chamber and branch flues lead 
ing from the interior of the retort at differ 
ent points along the same into said main gas 
lues whereby the gas is discharged from the 
bottom of the retort and means for intro 
ducing steam at the tops of the main gas 
fiues for preventing the over-heating aid 
consequent decomposition of the gas as it 
passes down into the gas chamber. 

15. In an apparatus of the character de 
scribed, a plurality of upright retorts, a 
combustion chamber surrounding the same, 
a furnace having its flute leading into the 
front of the combustion chamber above the 
bottom thereof and means for leading a Sup 
ply of secondary air directly into said com-6 
bustion chamber upwardly through the bot 
tola at different points from the front to 
the back thereof. 

16. In an apparatus of the character de 
scribed, a plurality of upright retorts ar'- 
'anged in two series, a combustion chamber 
surrounding the retorts, a furnace having 
its file leading into the front of the combus 
tion chamber at a point between said series 
of retorts and above the bétion of the com 
bustion chamber, chimney flies leading from 
the front of the combustion chamber at 
points outside the series of 'etorts and aheans 
for leading a supply of Secondary air di 
rectly into said combustion channie' up wardly through the botton at different 
points between said two series of retorts 
from the front to the back of the combustion 
chamber. 

17. In an apparatus of the character de 
scribed, an upright retort arranged to dis 
charge its gas from the bottom thereof, a 
casing surrounding the bottom of the retort. 
an outlet for the casing, a water seal within 
the casing for the botton) of the retort, a g is 
chamber formed above said water seal into 
which the gas is discharged from the bottom 
if the retort and means for renoving the 
coke from the casing through its outlet (: - tinuously. 

1S. In an apparatus of the character de 
Scribed, a plurality of upright retorts ar 
'anged to discharge their gas from the bot 
tolls thereof, a casing surrounding the bit 
toms of the retorts, an outlet for the casing. 
a water seal within the casing for the bot 
tons of the retorts, a gas chamber formed 
abóve the said water seal into which the gas 
is discharged from the bottons of said re 
torts and means for removing the coke through said outlet continuously. 

19. In an apparatus of the character de 
scribed, an upright retort arranged to dis 
chirge its gas from the bottom thereof, a 
easing surrounding the botton of the retort, 
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an outlet for the casing, a water seal within 
the casig for the bottom of the retort, a gas 
chamber formed above said water seal into 
which the gas is discharged from the bottom 
of the retort, means for removing the coke 
from the casing through its outlet continu 
ously, a support for the contents of the re 
tort located below the bottom of the retort 
and means for rotating said support to agi 
tate the coke at the bottom of the retort. 

20. In an apparatus of the character de 
scribed, a plurality of upright retorts ar 
'anged to discharge their gas from the bot 
toms thereof, a casing surrounding the bot 
toms of the reforts, an outlet for the casing, 
a water seal within the casing for the bot 
toms of the retorts, a gas chamber formed 
above the said water seal into which the gas 
is discharged from the bottoms of the re 
torts, means for removing the coke through 
said outlet continuously, supports for the 
contents of the retort located below the bot 
tons of the retorts and means for rotating 
Said supports to agitate the eake at the bot 

5 tons of the said retorts. 
21. In an apparatus of the character de 

scribed, an upright retort, a casing, stir 
rounding the bottom of the retort, said cas 
ing having a main botton and a false bottom 
including between them a tar removing 
space and a water seal within the casing for 
the bottom of the said retort, a gas chamber 
being formed above the water seal into 
which the gas is discharged from the retort. 

22. In an apparatus of the character de 
scribed, a plurality of upright retorts, a cas 
ing, surrounding, the bottoms of the retorts, 
said casing having. a main bottom and a 
false bottom including between them a tair 
removing space and a water seal within the 
casing for the bottoms of the said retorts, 
a gas chamber being formed above the water 
seal into which the gas is discharged from 
the said retorts. ... " 

23. In an appaiatus of the character de 
scribed, an upright retort, a casing Surround 
ing the bottom of the retort, said casing hav 
ing a main bottom and a false bottom in 
cluding between then a tar removing space, 
and a water sea within the casing for the 
bottom of the said retort, a gas chamber be 
ing formed above the water seal into which 
the gas is discharged from the retort, an 
outlet for the said casing and a reciprocat 
ing ram on said false bottom arranged to 

remove the coke continuously from the cast 
ing through said outlet. 

24. In an apparatus of the character de 
scribed, an upright retort, a casing Surround 
ing the bottom of the retort, said casing hav 
ing a main bottom and a false bottom in 
cluding between them a tar removing space 

60. 

and a water seal with is the casing for the 
bottom of the said retort, a gas chamber be 
ing formed above the water seal into which 
the gas is discharged from the retort, an 

65 

outlet for the said casino, a reciprocating, 
ram on said false bottom arranged to remove 
the coke continuously from the casing 
through said outlet and a revolving grate 
at the bottom of the retort forming a sup 
port for the contents of the retort. 

25. In an apparatus of the character de 
scribed, a plurality of upright retorts, a cas 
ing surrounding the bottoms of the retorts, 
said casing having a main bottom and a 
false bottom including between them a tar 
removing space and a water seal within the 
casing for the bottoms of the said retorts, a 
gas, chamber being formed above the Water 

70 

80 
seal into which the gas is discharged from . 
said retorts, an outlet for the said casing 
and a reciprocating ram on said false bot 
tom arranged to remove the coke continu 
ously from the casing through said outlet. 

26, in an apparatus of the character de 
85 

scribed, a plurality of upright retorts, a cast 
ing surrounding the bottoms of the retorts, 
said casing having a main bottom and a 
false bottom including between them a tar 
removing space and a water seal within the 
casing for the bottoms of the said retorts, a 
gas chamber being formed above the Water 
seal into which the gas is discharged from 
the said retorts, an outlet for the said casing, 
a reciprocating ram on said false bottom ar 
ranged to remove the coke, continuously: 
from the casing through said outlet and 
revolving grates at the bottoms of the re. 
torts forming supports, for the contents of 
the said retorts. 

In testimony, that I claim the foregoing 
as my invention, I have signed my name in 
presence of two witnesses, this thirtieth day 
of November 1908. 

CHARLES W.ISBELL. 
Witnesses: 

F. GEORGE BARRY, 
HENRY THIEME. 
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