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To all whomu it may concern: 
Be it known that I, SAMUEL B. SHIELDON, 

a citizen of the United States, and a resident 
of Buffalo, in the county of Erie and State of 
New York, have invented certain new and 
useful Improvements in Processes of Coking 
Coal; and I do hereby declare that the fol 
lowing is a full, clear, and exact description 
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thereof, reference being had to the accompa 
nying drawings, and to the letters of refer 
ence marked thereon, which form a part of this specification. 
This invention relates to improvements in 

the art of coking or distilling coal for the 
manufacture of coke and the production of 
gas, and more especially to a process by 
which is saved or utilized the heat which re 
mains in the coke at the end of the coking op 
eration and which is ordinarily wasted. 
An apparatus is illustrated in the accom 

panying drawings for carrying out the novel 
process constituting my invention. Said 
apparatus embraces general features of con 
struction as follows: For effecting the cok 
ing or distillation of the coal a coking-oven 
is employed of the kind described in m 
prior application for United States Letters 
Patent, filed April 21, 1906, Serial No. 
313,072; but my invention may be carried 
out by the use of furnaces of other types. I 
have shown in the drawings and prefer to use 
the type of oven commonly known as the 
“Otto Hoffman' oven, in which the coking 
chamber is arranged horizontally or is hori 
Zontally elong?te and is adapted for the in 
troduction of coal at one end thereof and the 
discharge of coke from the opposite end 
thereof, the coal during the : cperation 
being advanced along or through the oven 
and said oven being closed against access of 

| are located means for forcing the coal into and through the oven, means for compress 
ing the coal preparatory to its introduction 
into the over, and means for preheating the 6o 
coal after it is compressed and before it en 
ters the oven. The coal feeding, compress 
ing, and preheating means embrace gener 
ally a receiving - chamber, a preheating 
chamber, and a tapered passage connecting 65 
said receiving and preheating - chambers, 
which is larger at its receiving ?i at its de 
livery end. The said receiving-chamber, the 
tapered passage, and the pr?eating-ciliam 
ber are connected with each other, so as to 7o 
constitute a continuous passage, which at 
the delivery end of the preheating-chamber 
opens into the receiving end of the oven. 
The receiving-chamber is provided at its top. 
with an opening through which #': .75 
preferably in pulyerized form, may be intro 
duced into said chamber, and in said receiv 
ing-chamber is located a horizontally-recip 
rocating plunger operating in its advance 
movements to force the charges of coal intro 8o. 
duced into the chamber at the front of said 
plunger through said tapered passage an 
the preheating - chamber into the coking 
chamber. The tapered sides of the said pas 
sage constitute, in connection with said plun-85 
ger, the means for compressing the coal, the 
irclined Cr tapered sides of said passage serv 
ing to effect compression of the coal laterally 
or from the outside toward the center of the 
mass of coal as the latter is forced through 90 
said passage by the action of the plunger. 
The walls of the preheating-chamber are 
preferably made of relatively thin metal and 
are surrounded by a circulating - chamber 
adapted to receive heated air, said heated air 95 
being that which has been heated by circula outside air and provided with delivery ducts tion through the air-flues of the above-men 

or passages, through which pass the gases tioned cooling-section of the oven, the heat de produced during the coking operation. The 
oven illustrated, moreover, consists of two 
parts or sections arranged end to end to form 
a continuous coking-chamber, the first of ber. 

rived from the coke in cooling the latter pg 
transmitted through the said metal walls to I oo 
the mass of coal within the preheating-cham 

The compacted mass of coal which en said sections, or the one adjacent to the re-iters the preheating-chamber from the said 
ceiving end of the oven, being provided with tapered passage in which it is compressed is 
heating means and the section adjacent to subjected in its passage through the pre 
the discharge end of said oven being pro- heating-chamber to any desired degree of vided with cooling means, embracing air 
flues in the walls of the oven, through which 
air is circulated to absorb or abstract the 
heat from the coke, as will be hereinafter 
more specifically described. In connection 
with said oven at the receiving end thereof 

ge 

heat. Within said passage formed by the 
receiving-chamber, the tapered passage, and 
the preheating-chamber are located a series 
of metal rods arranged parallel with the path 
of the coal and projecting from the inner face 
of said plunger. Said rods serve to form con 
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tinuous preforations or channels extending longitudinally, through the compressed mass 
of coal as said mass is advanced toward and 
into the oven, the coal being compressed be 

5 tween or around the said rods in the advance 
movements of the plunger and the rods ex 
tending such distance toward or into the 
oven that the longitudinal passages or per 
forations formed by the action of said rods 

Io will not be closed by lateral pressure on the 
mass after the latter passes the free or ad 
vance ends of the rods. The passages or per 
forations so formed in the mass of coal by the 
rods referred to serve to facilitate the escape 

I5 of gases and volatile matters from the coal 
and to thereby aid in the coking operation, 
while giving more uniform results in the cok 
ing of the mass, and especially the central 
part thereof. At the discharge or delivery 

2o - end of the coking-chamber, means are pro 
vided for permitting the discharge of coke 
without the admission of air, the same pre erably consisting of a depending delivery pipe 
or passage provided with two valves, only 

25 one of which is opened at a time during the discharge of the coke. 
The operation of the apparatus described 

in carrying out the process is practically con 
tinuous and the coking or distilling opera 

3otion takes place without the admission of ex 
ternal air to the oven. The entrance of air 
to the receiving end of the oven is prevented 
by the solid mass of compressed coal which ?? the tapered compressing-passage and the 

35 preheating-chamber, and access of air into 
the delivery end of the oven is prevented by 
the double valves in the discharge-duct, as 
hereinbefore described. The compressed and 
preheated mass of coal is advanced from 

4o the preheating-chamber into the oven by an 
intermittent or step-by-step movement pro 
duced by the reciprocation of the feeding and 
compressing plunger, and such mass is ad 
vanced along or through the oven as the cok 45 ing operation takes place, the gases generated 
???????????:?wn continuously irom the cok ing-chamber. 
it is intended that the coking operation 

shall take place mainly in that section of the 
50 coking-chamber which is adjacent to the re 

ceiving end of the oven, the section adjacent 
to the delivery end of said oven being main 
tained at a lower temperature, so that the 
mass of coke will be to a greater or less de 

55 gree cooled before being discharged from the 
? W?I). 

My invention may be more readily under 
stood by reference to the accompanying : drawings, in which 

6o Figure 1 is a view of an apparatus embody 
ing my invention in longitudinal vertical sec tion taken on a plane passing through the 
center of the coking-chamber of the oven on 
the line 1 1 of Fig. 3. Fig. 2 is a like section 

65 taken on a plane passing through the heat- | 

ing-flues of the oven on the line 22 of Fig. 3. 
lig. 3 is a horizontal section taken on the 
line 3 3 of Figs. 1 and 2. lig. 4 is a horizon 
tal section taken upon line 44 of kigs. 1 and 
2. Fig. 5 is a plan view of the parts located 
at the receiving ends of two of the ovens 
shown in ligS. 3 and 4, the parts for feeding, 
compressing, and preheating the coal em 
ployed in connection with one of the ovens 
being shown in horizontal section, taken on 
line 5 5 of Fig. 6. lig. 6 is a view of the 
parts at the receiving end of one of the ovens, 
showing Said arts partially in side elevation 
and artially in central vertical section on 
the iline 1 1 of lig. 3. Fig. 7 is a cross-sec 
tion taken on line 77 of ligs. 1 and 2. Fig. 
8 is a cross-section taken online 88 of Figs. 
1 and 2. Fig. 9 is an end view of the parts 
associated with one of the ovens, taken upon line 9 9 of lig. 6. 
The coking-oven illustrated in the accom 

panying drawings is provided with a series of 
cokig-cihambers l l 1, which are arranged 
side by side as common in the construction 
of Otto Hoffman ovens. Each of the said 
coking-chambers is equipped with coal feed 
ing, compressing, and preheating devices at 
tile receiving erd thereof and with adelivery 
device at its exit or discharge end, the draw 
ing illustrating in full only one of saidi cok 
ing-chambers and its associated parts. In 
the walls of the oven which separate from 
each other the sections of the coking-cham 
bers adjacent to the receiving ends thereof 
are formed vertical flues or heating-passages 
222, aid in the sections adjacent to the dis 
charge eids of the oven are like flues 6060, 
Serving, however, as cooling-passages. The 
coking-chambers 1 1 1 are continuous and of 
uniform internal dimensions from their re 
ceivig to their discharge ends, but the oven 
as a winole consists, in effect, of two sections 
arranged end to eld, one of said sections, 
which is adjacent to the receivingerd of the . 
oven, being provided with healing means 
aid the other section being provided with ccolig mears. 
The means for heating the sections of the coking-chambers adjacent to the receiving 

eids thereof, which will hereinafter be re 
ferred to as the “heating-section,” cor sist of 
the following parts: Beneath the heating 
section of each coking-chamber 1 are located two longitudinally-arranged passages 3 ald 
4, separated from each other by a vertical 
transverse partition. Connected with said 
chambers 3 a d 4 are two regenerators 5 ald 
6 by means of passages 8al d8, provided with 
gates or valves 9 a. d 10. Said regem erators 
5 ad 6are located beloward exte d trans 
versely of the coking-chambers and contain 
the usual checker-work. Conrected with 
the lower parts of the regererators are pas 
sages or flues 11 11 ard 12 12, which are 
adapted to be connected either with a stack 
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or chimney or with an air-inlet, passage, as brick or tile checker-work, such as is used in common in coking - ovens having two re 
generators, as heretofore constructed. Be 
tween the longitudinal chambers or passages 
3 and 4, associated with two adjacent coking 
chambers, are located two longitudinal pas 
sagas 13 and 14, which communicate with the 
lower ends of the vertical flues or passages 2 
2 in the walls separating said chambers. 
Said passages 13 and 14 are separated from 
each other by a vertical partition-wall 15 
and by a horizontal partition 16, extending 
from the bottom of said wall 15 to the ex 
ternal end wall of the oven, so that the lower 
part of said chamber 14 extends the full 
length of the oven-section. The chamber 3 
is connected with the chamber 13 by holes or 
apertures 1818 formed in the longitudinal 
wall between said chambers, aid the cham 
ber 4 is connected with the chamber 14 by 
like holes or apertures 1919. Said chambers 
13 and 14 constitute combustion-chambers 
in which gaseous fuel is buried, air for sup 
porting combustion being supplied from the 
chambers 3 and 4 through the passages 18 or 
19. As shown in the drawings, 20 and 21 in 
dicate gas-supply mains provided with 
branch pipes 22 and 23, which deliver gas to 
the outer ends of the chambers or passages 
13 and 14 through the end wall of the oven 
structure. 
The operation of the regenerators ard as 

sociated passages is similar in all respects to 
the operation of like parts described in my 
said prior application, and no further de scription of said parts is recessary here. 
The means for cooling the sections of the 

coking-chambers adjacent to the discharge 
ends thereof, which will hereinafter be re 
ferred to as the “coolino-section,' consists 
of the following parts: Beneath each cool 
ing-section are located two longitudinally 
arranged passages 61 and 62, separated from 
each other by a vertical transverse partition. 
Connected with the passage 61 by means of 
the passage 65, provided with a gate-valve 
67, is a main air-duct 63. Said air-duct is 
located below and extends transversely of all 
the coking-chambers. Said air-duct is con 
nected with an air-inlet and receives air un 
der pressure from a blower. Connected with 
the chamber 62 by means of the passage 66 
is a main air-duct 64. Said air-duct is lo 
cated below and extends transversely of all 
the coking-chambers. Said air-duct 64 is 
connected with a passage 75, which extends 
longitudinally beneath the ovens and opens 
into an air-chamber 76, extending trans 
versely of the several preheating-chambers 
below the latter and forming a temperature 
equalizer. From the air-chamber 76 pipes 

rovided with gate-valves 68, lead up 
wardly to the circulating-chambers , sur 
rounding the several preheating-chambers. 
Said hot-air chamber 76 contains the usual 

a regenerator, and its purpose is to keep the 
air passing therefrom at a uniform tempera 
ture, notwithstanding such variations as 
may from time to time take place in the tem 
perature of the heated air delivered to said 
chamber. Between the longitudinal cham 
bers or passages 61 and 62, associated with 
two adjacent coking-chambers in the cool 
ing-section of the oven, are located two lon 
gitudinal passages 69 and 70, which commu 
nicate with the lower ends of vertical flues or 
passages 6060 in the walls separating said 
chambers. Said passages 69 and 70 are sep 
arated from each other by a vertical parti 
tion-wall 71. The chamber 61 is connected 
with the chamber 69 by holes or apertures 
73, formed in the longitudinal wall between 
said chambers, and the chamber 62 is con 
nected with the chamber 70 by like holes or 
apertures 74. The vertical fues 60 60 are 
connected at their upper ends with a hori 
Zontal passage 72 in the wall separating two 
adjacent colking-chambers. 

In operation cold air from the air-duct 63 
enters the chamber 61 through the passage 
65 and passes through the aperture 73 into 
the chamber 69. From the chamber 69 the 
air rises through the flues 60 60 above the 
chamber 69, passes horizontally along the 
passage 72, and descends through the flues 
60 60 above the chamber 70 into said cham 
ber 70. The air during its travel through 
said flues and passages absorbs heat from the 
walls of the coking-chamber, and thereby 
acts to cool the said walls and the coke with 
in the coking-chamber. From said chamber 
70 the heated air passes through the aper 
tures 74 into the duct 62, thence downward 
through the passage 66 into the connecting 
fue 64 and through the passage 75 into the 
hot-air chamber 76, located beneath the pre heating-chambers. 
Now referring to the parts at the receiving 

end of the oven, these include, in addition to 
the coal feeding, compressing, and perforat 
ing devices, which are like those set forth in 
my said prior application, a preheating de 
vice constructed as follows: 26 indicates a 
preheating-chamber, such as is described in 
my said prior application, into which com 
pressed coal is forced by the feeding devices 
and from which the same is delivered to the 
receiving end of the coking-chamber. Sur 
rounding the preheating-chamber 26 is a cir 
culating-chamber 36, through which passes 
the heated air taken from the above-de 
scribed cooling-passages in the cooling-Sec 
tion of the oven through the passages 75, the 
hot-air chamber 76, and the passage 77. 
Said passage 77 enters the circulating-cham 
ber 36 through the bottom wall thereof. 
The circulating-chamber is provided at its 
top with exit tubes or pipes 37 37 for the exit 
of the air from said circulating-chamber. 
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The heat derived from said heated air passes 
through the walls of the preheating-chamber 
and heats the coal therein. The walls of the 
preheating and circulating chambers prefer 
ably consist of two hollow metal shells or 
sections joined to each other along the longi 
tudinal centers of the said chambers. The 
said circulating-chamber 36 is shown as wa 
ter-jacketed, being surrounded by an exte 
rior shell forming a water-chamber 40. Wa 
teris-supplied to said chamber by means of a 
water-supply main 41, connected with the 
chamber by means of branch pipes 42.42, a 
waste-pipe 43, connected with the water 
jacket 40 by branch pipes. 44, serving to 
carry away the water after it has circulated : through said water-jacket. 
Now referring to the coal-feeding, com 

pressing, and perforating, devices at the re 
: ceiving end of the oven, these parts, as 
shown in the drawings, are like those illus 
trated in said prior application: andare con 
structed as follows: 24indicates a coal-receiv 
ing chamber, and 25 a tapered coal-compress 
ing passage located between and connecting 
the receiving-chamber 24 and the preheating 
chamber 26. Said receiving-chamber, the 
tapered compressing-passage, and the pre 
heating-chamber 26 are connected with each 

; other to form a continuous, passage, through 
which the coal is advanced from the receiv 
ing-chamber, to the oven. At the top of the 
receiving-chamber 24 is located an inlet or 
feed passage, 27, provided with a hopper 28 
and with a horizontal sliding-valve orgate 29. 
In the said receiving- chamber is located 
a horizontally reciprocating, plunger. 30. 
Power-actuated means for giving recipro 
catory motion to the plunger 30 (shown in 
the drawings), consist of two horizontal rods 
31, which are attached to an upright cross 
head 32, secured to the center of a double 
ended piston or plunger 33, the opposite ends 
of which slide in oppositely-arranged hy 
draulic cylinders 34 and 35, to which fluid 
under pressure is admitted for advancing 
and retracting the plunger 30. 

The side, top, and bottom walls of the ta 
pered passage 25 join the corresponding walls 
of the receiving-chamber 24 and the preheat 
ing-chamber 26, and the inclination of said 
iwalls of the tapered passage is such as to give 
a desired degree of compression to the mass of 
coal forced therethrough from the receiving 
chamber by the action of the plunger 30. 

. Such mass of coal in the advance movement 
of the plunger 30 is forced by said plunger 
from the receiving-chamber through , said 
passage 25 into the preheating-chamber 26. 

Exterding from the inner face of the plun 
ger 30 are a plurality of rods 5050, arranged 
parallel with each other and parallel with the 
sides Gf the receiving and preheating cham 
bers. Said rods 50 50 extend from the face 
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ing-chamber 24, the tapered passage 25, and 
the preheating-chamber 26. The coal, which 
is introduced in pulverized form into the re 
ceiving-chamber in advance of the plunger, 
surrounds said rods, and in the advance 
movement of the plunger, the coal is packed 
solidly around the rods, so that said rods 
form in the mass of coal a plurality of longi 
tudinal passages, openings, or perforations. 
The mass of coal is forced through the tapered 
passage 25, in which it is compressed or solidi 
fied, and the effect of the heat to which the 
said mass is subjected in the preheating 
chamber is to produce coherence between the 
particles of coal in the mass, so that it retains 
its solid form when it enters the coking-cham 
ber and the longitudinal passages or perfora 
tions formed by said rods remain in the mass 
after the same has been advanced beyond 
the free ends of said rods. 

In carrying out my novel process...by the 
use of the apparatus described the coal will 
be advanced by the action of the feeding and 
compressing devices in a solid or continuous 
the receiving end of the coking-chamber. 
The coking operation will take place mainly 
in the part or section of the coking-chamber 
adjacent to its receiving end, which is, heat 

means associated therewith, as hereinbefore 
described. As the mass of material which 
has thus been converted into coke passes 
through the part or section of the oven adja 
cent to its discharge end, as described, the 
mass of coke is deprived of the greaterpart 
of its heat through the circulation about the 
walls of that part of the oven of the air, which 
acts as a heat absorbing and transmitting 
medium. The coke is therefore discharged 
from the oven in a substantially cooled con 
dition. The heat absorbed or abstracted 
from the coke in the cooling operation by the 
air or heat transmitting medium, which is 
circulated in the flues surrounding the cool 
ing section of the oven, is, transferred to the 
preheater and there utilized for preheating 

: the coal preparatory to its entrance,into the 
coking-chamber. În other words, in my 
process the waste heat from the coking oper 
ation is transmitted to the coal and utilized 
for preheating, so that it is made available in 
the coking process, with consequent-saving 
in expense for fuel and economy in the opera 
tion as a whole. 
While I have shown my novel processas 

carried out, by the use. of a coke-oven of the | Otto Hoffman, type, yet the specific form. of 
the heating means for effecting the coking of 
the coal and the heat-absorbing, means for 
cooling the coke are not essential, and other 
types of coking ovens, such as the 'Roth 
berg,” the “Koppers,” and the “Semet 
Solvay,” may be employed with the same 

65 of said plunger forwardly through the receiv-i general effect. Moreover, so far, as the heat 

V 

mass through the preheating-chamber into 

ed to the required extent by the heating, 
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ing or coking operation is concerned, an oven 
for carrying out my process may be of the 
regenerative type, as in the case of the Otto 
Hoffman oven, or of the recuperative type, 

heat from the coke in the part of said coking 
chamber adjacent to its discharge end, and 
transmitting heat so derived from the coke 
to the walls of said preheating-chamber to such as the Rothberg and Semet-Solvay preheat the coal passing therethrough prior 

OWeS. 

I claim as my invention 
1. The process of coking coal which con 

sists in ap ????????????? to the coalfor the pur pose of coking the same, cooling the coke and 
transmitting to the coal, prior to the coking 
operation, heat ???????????????????’ from the coke in 
cooling the same. 

2. The process of coking coal which con 
sists in advancing the coal in a continuous mass into a coking-oven, applying heat to 
the part of said oven adjacent to its receiving 
end to coke the coal and circulating a heat 
transmitting medium in contact with the 
walls of the part of said oven adjacent to its 
discharge end to abstract heat from the coke. 

3. The process of coking coal which con 
sists in advancing coal in a continuous mass 
into an ???? coking-chamber, applying 
heat to the coal in the part of said chamber adjacent to its receiving end, abstracting 
heat from the coke in the part of said coking 
chamber adjacent to its discharge end and 
transmitting to the coal, prior to its entrance 
from the coke. 

4. The process of coking coal which con 
sists in advancing coal in a continuous mass 
through a preheating-chamber into an elon 
gated coking-chamber, applying heat to coke 
the coal in the part of said coking-chamber 

into the coking-chamber, heat so abstracted my invention I affix my 

adjacent to its receiving end, abstracting ?? 

to its introduction into the coking-chamber. 
5. The process of coking coal in a coking 

oven having a preheating-chamber at the re 
ceiving end thereof from which the coal is ad 
vanced into the oven, which consists in cir 
culatinga heat-transmitting medium in con 
tact with the walls of the oven in the part 
thereof adjacent to its discharge end, to ab 
stract heat therefrom, and conducting the 
heat-transmitting medium into contact with 
the walls of said preheating-chamber. 

6. The process of coking coal in a coking 
oven provided with a coking-chamber and 55 
with a preheating-chamber at the receiving 
end thereof, which consists in circulating 
a heating medium in contact with the walls 
of the coking-chamber in the part thereof 
adjacent to its receiving end, circulating a 
heat-transmitting medium in contact with 
the walls of said coking-chamber in the part 
thereof adjacent to its delivery end, and con 
ducting said heating medium into contact 
with the walls of said preheating-chamber. 

In testimony that I claim the foregoing as 
signature, in the 

resence of two witnesses, this 24th day of . 
ecember, A. D. 1906. 

SAMUEL B. SHIELDON. 
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65 

Witnesses: 
A. V. BYAM, 
A. H. VogEL. 
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