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To all whon, it invay conce77: carbonaceous matter, so as to form water-gas, 

Cd 

25 

3c. 

Be it known that we, JOSEPH. H. COLLINS, and, if desired, enriching the gases by the in 
Jr., of the city and county of Philadelphia, troduction of oil, all of said steps being car 
State of Pennsylvania, and ISAAC N. KNAPP, ried on in externally-heated retorts, so that 
of Greenwich, county of Fairfield, State of the production of gas is continuous and uni 
Connecticut, have invented a new and useful form for any length of time. 
Improved Apparatus for Manufacturing Gas, Our present application is intended to cover 
of which the following is a true and exact de the mechanical features of what we believe 
scription, reference being had to the accom- to be the best construction of apparatus for 
panying drawings, which form a part of this carrying out our said process in its most per 
specification. fect development, many of said features be 
Our invention relates primarily to the con- ing, however, capable of useful application 

struction of apparatus for manufacturing gas independent of each other, 
by the practically-continuous destructive dis- Reference being now had to the drawings 
tillation of pulverized carbonaceous matter, which illustrate our invention, Figure 1 is a 
appliances being preferably used with such ap- plan view of a gas-making apparatus having 
paratus whereby steam at high temperature is our improvements; Fig. 2, a similar view in 
brought in contact with the hot carbon residue section on the horizontal plane indicated by 
of the distillation, So as to form by its decompo- the line 6 6 of Fig. 3. Fig. 3 is a vertical sec 
sition carbonic-oxide and hydrogen gas, and tion on the broken line 77 of Fig. 2. Fig. 4 
provision being also preferably made for the is a vertical section on line 22 of Fig. 2. Fig. 
introduction of hydrocarbon oils and for 5 is a vertical section on line 11 of Fig. 2. 
maintaining the mixed gases and vapor at a 
high heat for a sufficient time to insure the 2. Fig. 7 is a vertical section on line 55 of 
formation of a fixed gas. We have also made Eig. 2. Fig. 8 is a similar section on line 33 
certain improvements in producer-gas gener- of Fig. 2; and Fig. 9 is a horizontal sectional 
ators and in the system of burning the pro- view of the four-way valve marked H in the 
ducer gas to heat gas-retorts which are espe-drawings. 
cially designed for use with the apparatus A indicates a producer-gas generator, as 
before referred to, and which will best be un- shown in the drawings, and as we prefer to 
derstood after a description of the apparatus construct it We provide it with two air-admis 
shown in the dra Wings. sion openings or passages A and A*, one above 

35 

45 

The apparatus herein described is designed and one below the grate, (indicated at a in 
and intended for the carrying out of certain the drawings,) and each opening being adapt 
improvements in the method or process of ed to be closed at will. We also provide it 
making gas which We have invented, and With two gas-exit openings or passages A 
which forms the subject-matter of Letters and A', which, like the air-openings, are situ 
Patent No. 463,139, dated November 17, 1891, ated one below and the other above the grate a. 
the leading features of Said process consist- C.' and Clare valves, by which gas-openings 
ing of the continuous production of gas by A and A' can be closed or opened at will, and 
feeding finely-divided coal-dust or other car- A is a conduit or flue leading from passage 
bonaceous matter into a narrow vertical and A' into the same conduit or ?lue, (marked C 
externally-heated retort, so as to effect a de- in the drawings,) which leads from opening 
structive distillation of the dust and a high A and through intermediate flues, &c., here 
heating of the carbonaceous residue, intro-inafter described, connects it with an ex 
ducing steam into contact with said heated hauster, (marked F in the drawings.) In 

55 

Fig. 6 is a vertical section on line 4 4 of Fig. 
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necting-chamber D and the regenerator J' 
by flueK' with connecting-chamber D, valves 
k and lc’ being provided, so that the opening 
of flues K and K' can be regulated at will. 

normal operation the air-opening A* and gas 
opening A are closed and the openings. A 
and A' open. The exhauster then creates a 
suction in flue C and the air enters the gen 

5 erator through opening A', passes through The operation of the above-described heat 
the fuel on grate a, and the producer gas ling system of our apparatus is as follows: 
formed enters the ?ued through openings A. The valve His turned, for instance, so as to 
When it is necessary to clean the fire at the connect the pipe I' with the exhauster F and 75 
grate a, openings A and A8 are closed and the pipel with the open pipe G. The exhaust 

to openings A and A' opened, the suction in er is then set in operation, with the result of 
flue C then drawiig air into the generator drawing in two currents of air, the first enter 
through opening. A and upward through th ing the generator A and passing through the 
E. R g pig, E. through peg A fuel therein into flue C as producer gas, which 8o and flue A to the flue C. As will be seen, is led to flue-chamber C and, the valve C 

15 the generation of gas need never be inter being opened, to flue C, from which it is ad 
rupted where this device is used, a fact of mitted to chamber D through flues d. The 
prime importance where, as in our apparatus, second current of air is drawn in through 
an uninterrupted process is to be carried on. pipe-section G' and passes through pipe I, 85 

indi E. l style A.o: E. Egypt, J. s enlit K A. the E. 2d 8.S. ontalns the retorts and heating- per D, where it meets the producer gas an 
flues, and is preferably built of brick inclosea supplies oxygen for its combustion. The 
in an iron shell. The flues A and C, already burning gases are drawn by the exhaust from 
Ees C 80 E. in this Este, the chamber D through the fluese of the vertical go flue C leading from the generator A to a flue- row of flues E, thence through chamber D' 

25 chamber C in the front wall of structure B. and Auerow E to chamber D', and so on 
(See Figs 3 and 7) C° and Care upright through to the combustion-?lues and connect 
E. bi t leading of chabet C ing-chamber, as indicated by the arrows, until and having valves C and C, by which they from chamber D the gases pass through con- 95 
en, bi,closed O h; E. rest duit t to the regenerator J', which they raise 3O , D', ', and Indigate uprig ue- to a high temperature, and after leaving 
SNEE. isitR C2 al s El E. pass tE pipe-section G to 
assages d d, d' d', d' 3. d dis E. A. e exhauster and t eneescape. The conn p ges and a,c, the flues bustion in the flues E. E., &c., is regulated by Ioo 

d leading from C to D; flues d from C to means of the valves shown and before referred 
35 2. tly s G.F. Y. E. d from SE ES it. ach of s naving regu- of the connecting-chambers al 

E. g-valves (as C, c', c, and c.) The if desired. Atintervals the cock i is turned, 
E. ed ib ues is advisable, as with the result of reversing the course of the Io5 enabling a better distribution of gas to be ef-burning gas and air through the flues EE", 

AO fected n the flugchambers D, &c. &c., and the additional result of causing the 
R. , E, E. E", Ea f yelly air which supports combustion to pass through 
E. A. of compus 9. uese e, &c., pref- the regenerator heated up by the products of 
St.fs E.E.th E. be- S.SEY the cond regenerator then IIo IOIn the Olle again begin S to St0re heat. 

45 adjoining it-say about three inches-so as to g: We have already pointed out, the verti 
form narrow Vertical Spaces, as shown, and cal rows E. E., &c., of combustion-?lues are 
hereinafter referred to as “ retorts. The flue-erected at a short distance from each other, 
SNR, D& Eetitle A. so that a narrow vertical space or chamber is 115 C. - - - r 

5o chambers D', D and D at the E.E. E. Stil WEe Theight 
ure B, so as to form a continuous tortuous pas- process of making gas; and the relative ar. 
sage for the gases, as indicated by the arrows rangement of retorts shown and which we are 
SE i GE R E.. the about to describe is that preferred by us, but 12o 
S.St.chambers g EA hioi C., as not, as will be recognized, essential; and we 55 gchambers, a name which cor- would here note that the generator, flue, and 
regly less their fiti, fi regenerator system shown and above, de 
new S.E.E.E.E.R.E.E.E. V1 3- Or uSe l) heating Our retOrtS and not aS eS. I2 

6 E'S A. i. E.leting f "... use of said retorts, which might 5 O -Way Valve, by be heated by any convenient system. 
- s: NEFE St. with the Lisa WAERS and Re-Aiy-heat. pipe G an e exhauster and pipe I' with ed retort-chamber opening at the bottom into EAEPE'Esteyer sight Niaga, by 39 m-Ol)e enterling the top Of re 

65 respectively, into regenerators-such, for in tort-chamber P p o O 
stance, as are indicated at J and J'-the regen. 
erator J being connected by flue K with con Lisa valve. ll, &c., are baffle-tiles secured 

in said retort, as shown in Fig. 3. The use of 
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this retortin our apparatus is as a superheater. 
for steam. M is a similar vertical, narrow, 
and externally-heated retort, at the top of 
which is secured a hopper M', having a feed 
ing device Mat its bottom, M being a pulley 
wheel for actuating the feeders M. We fill 
the hopper M' with finely-divided coal-dust 

3O 

35 

45 
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or other finely-divided carbonaceous material, 
and by means of feeder M feed such dust 
evenly and continuously into the retort M, 
through which it falls into chamber N. A 
pipe L”, with valve L, is shown in Fig. 5 to 
indicate that steam may, if desired, be intro 
duced into retort MI as Well as coal-dust. 
O is a retort-chamber leading out of cham 

ber N; P, a similar retort connected at top 
with O by passage O'. 

O° is an oil-injector pipe having a valve O'. 
O and p are openings through which retorts 

O and P can be cleared. 
Q is a chamber into which retort P opens 

at bottom; R, a retort-chamber leading from 
chamber Q to a conduit S. 

S’ are pipes connecting conduit S with the 
hydraulic main T in the usual way. 
N and Q are ash-pans. 
B', B°, B, and B are walls which separate 

the retort-chambers into virtually three inde 
pendent sets of retort-chambers, the steam 
pipes, dust-hoppers, oil-pipes, and exit-con 
duits being also similarly divided, as is shown, 
so as to make each division independent of 
the others. Of course any convenient nun 
ber of such divisions can be made. 
To explain now the operation of our process 

in the above-described apparatus, the retorts 
are of course first heated to the necessary tem 
perature and this heat maintained by exter 
nal combustion, the heating system shown be 
ing such as by manipulation of the valves or 
a reversal of the direction of combustion to 
enable the engineer to control the tempera 
ture of the retorts at will. The finely-divided 
coal-dust is then fed into the vertical retortM 
and, falling between the Walls thereof, a de 
structive distillation is effected and coal-gas, 
together with finely-divided and very hot coke, 
will issue from the bottom of retort M into 
chamber N. Steam is introduced into cham 
ber N, preferably through the retort L, al 
ready described, so as to heat it very hot, and 
coming in contact with the hot particles of 
coke it combines With it, forming Water-gas 
or carbonic oxide and hydrogen and ash, which 
last falls into the pan N and can be removed at 
will through the openings U. As before noted, 
steam can at pleasure be admitted into the 
distillation-retort M, in which case water-gas, 
as well as coal-gas, will be formed in said re 
tort. The chamber N is made of compara 
tively-iarge area compared with the retorts, 
so that the ash may the more readily settle 
out of the gases which pass from it through 
retorts O P, chamber Q, and retort R to the 
hydraulic main. Where it is desired to en 
rich the gases, hydrocarbon oil can be intro 
duced, as by pipe O’. The vaporized oil, pass 

ing through the retorts (P and R, as shown) 
in admixture with the gases, forms a fixed 
and rich compound gas therewith. The coal 
dust can be fed into any number of successive 
retorts and steam and oil introduced at more 
than one, the number and arrangement of 
the connected retorts being, of course, vari 
able at the discretion of the constructor. 
As ash is to a greater or less extent carried 
through all the retorts, it will be well to form 
chambers-such as N and Q-at the bottom 
of each two retorts and to provide ash-pans 
in each of said chambers. 
Having now described our invention, what 

We claim, and desire to secure by Letters Pat 
ent, is 

l. In a gas-producing apparatus, two sets of 
vertically-disposed combustion-flues, said sets 
being spaced at a distance apart substantially 
equal to the thickness of one of the flue-walls 
and forming a narrow vertical retort, a feed 
ing device for Supplying pulverized carbona 
ceous material in regulated quantity to the 
top of the narrow vertical retort thus formed, 
a receptacle for Solid matter at the bottom of 
said narrow vertical retort, and a conduit for 
gas leading from near the bottom of the re 
tort, Substantially as described. r 

2. In a gas-producing apparatus, two sets of 
Vertically-disposed combustion-?lues, said sets 
being Spaced at a distance apart substantially 
equal to the thickness of one of the flue-walls 
and forming a narrow vertical retort, a feed 
ing device for Supplying pulverized carbona 
ceous material in regulated quantity to the 
top of the narrow vertical retort thus formed, 
an enlarged chamber at the bottom of the 
narrow Vertical retort, a receptacle for solid 
matter at the bottom of the enlarged cham 
ber, and a conduit for gas, leading from near 
the bottom of the retort, substantially as de 
scribed. 

3. In a gas-producing apparatus, three sets 
of vertically-disposed combustion-?lues, the 
proximate Sets being spaced at a distance 
apart Substantially equal to the thickness of 
one of the flue-Walls and forming a narrow 
vertical retort, and the intermediate set being 
shorter than the other two, and thereby form. 
ing an enlarged chamber at the base of the 
intermediate set, said chamber connecting the 
narrow vertical spaces between the proximate 
sets, a feeding device for supplying pulver 
ized carbonaceous material to the top of one 
of the narrow vertical spaces, and an exit-flue 
leading froin the top of the other of the nar 
row Vertical spaces, substantially as described. 

4. In a gas-producing apparatus, a narrow 
Vertical retort, in combination with combus 
tion-?lues surrounding said retort for heating 
the same externally, a feeding device for sup 
plying pulverized carbonaceous material in 
regulated quantity to the top of the retort, an 
enlarged chamber having a receptacle for 
solid matter at the bottom of the retort, a 
steam-conduit opening into, and a conduit for 
gas leading from Said enlarged chamber. 

o 
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5. In a gas-producing apparatus, a narrow 
vertical retort, in combination with a feeding 
device for supplying pulverized carbonaceous 
material in regulated quantity to the top of 
the retort, an enlarged chamber having a re 
ceptacle for solid matter at the bottom of the 
retort, a narrow vertical retort provided with 
baffle-tiles opening at its bottom into the en 
larged chamber aforesaid and having a steam 
pipe entering its top, a gas-conduit leading 
from the enlarged chamber, and combustion 
flues surrounding the retorts for heating them 
externally. 

6. In a gas-producing apparatus, a narrow 
vertical retort, in combination with a feeding 
device for supplying pulverized carbonaceous 
material in regulated quantity to the top of 
the retort, an enlarged chamber having a re 
ceptacle for solid matter at the bottom of the 
retort, a narrow vertical retort provided with 
baffle-tiles opening at its bottom into the en 
larged chamber aforesaid and having a steam 
pipe entering its top, a narrow vertical retort 
leading upward from the enlarged chamber, 
a suitable gas-exit, and combustion-flues sur 
rounding the retorts for heating them exter 
nally. 

7. In a gas-producing apparatus, a narrow 
vertical retort, in combination with a feeding 
device for supplying pulverized carbonaceous 
material in regulated quantity to the top of 
the retort, an enlarged chamber having a re 
ceptacle for solid matter at the bottom of the 
retort, a steam-conduit leading into said en 
larged chamber, a second narrow vertical re 
tort leading upward from the enlarged cham 
ber, a third narrow vertical retort connecting 
with the second at their tops and having a 
second enlarged chamber with an ash-recep 
tacle at its bottom, an oil-injector leading into 
the retorts above the first enlarged chamber, 
a gas-conduit leading from the second en 
larged chamber, and combustion-flues sur 
rounding all of the retorts so as to heat them 
externally. 

8. In a gas-producing apparatus, a narrow 
vertical retort, in combination with a feeding 
device for supplying pulverized carbonaceous 
material in regulated quantity to the top of 
the retort, an enlarged chamber having a re 
ceptacle for solid matter at the bottom of the 
retort, a narrow vertical retort provided with 
baffle-tiles opening at its bottom into the en 
larged chamber aforesaid and having a steam 
pipe entering its top, a third narrow vertical 
retort leading upward from the enlargedcham 
ber, a fourth narrow vertical retort connect 
ing with the third at their tops and having a 
second enlarged chamber with an ash-recep 
tacle at its bottom, an oil-injector leading into 
the retorts above the first enlarged chamber, 
a gas-conduit leading from the second en 
larged chamber, and combustion-?lues sur 
rounding all of the retorts, so as to heat them 
externally, ; 

9. The gas-producer A, having a grate a, 
air-passages A' and A* above and below said 

480,248 

grate, and gas-passages A* and A' below and 
above said grate, in combination with valves 
a' and a, situated in each gas-passage, a con 
duit connecting with both of said gas-pas 
sages, and an exhauster connected with said 
conduit and whereby the gas can be drawn 
from above or below the grate in the producer, 
according to the arrangement of the valves. 

10. In combination with a series of exter 
nally-heated gas-retorts, combustion-flues sur 
rounding said retorts, connecting-chambers 
uniting the combustion-?lues, so as to form a 
continuous conduit passing backward and for 
ward around the retorts, an air-conduit lead 
ing into the combustion-flue system at one 
end thereof, an exhauster arranged to connect 
with the combustion-flue system at the other 
end thereof, a gas-producer, a conduit leading 
from said gas-producer to the combustion-flue 
system and having gas-passages connected 
with two or more of the connecting-chambers, 
and valves whereby said passages are con 
trolled and the gas delivered to the connected 
chambers at will and in regulated quantity. 

11. In combination with a series of exter 
nally-heated gas-retorts, combustion-flues sur 
rounding said retorts, connecting-chambers 
uniting the combustion-flues, so as to form a 
continuous conduit passing backward and for 
ward around the retorts, two regenerators, 
each connected with one of the two connect 
ing-chambers at the ends of the combustion 
flue system, an exhauster, conduits leading 
from the regenerators, a four-Way valve ar 
ranged to connect the exhauster, the regen 
erator-conduits, and a pipe-section leading to 
the open air, so that one regenerator will be 
connected with the exhauster whenever the 
other is connected to the open-pipe section, 
a gas-producer, a conduit leading from the 
producer to the combustion-flues and provided 
with independent branches connecting, re 
spectively, with the end chambers of said 
combustion-flue system, and valves to control 
the flow of gas through said branches. 

12. In combination with a series of exter 
nally-heated gas-retorts, combustion-flues sur 
rounding said retorts, connecting-chambers 
uniting the combustion-flues, so as to form a 
continuous conduitpassing backward and for 
ward around the retorts, two regenerators, 
each connected with one of the two connect 
ing-chambers at the ends of the combustion 
flue system, an exhauster, conduits leading 
from the regenerators, a four-way valve ar. 
ranged to connect the exhauster, the regener 
ator-conduits, and a pipe-section leading to 
the open air, so that one regenerator will be 
connected with the exhauster whenever the 
other is connected to the open pipe-section, a 
gas-producer having a grate, two air-inlet pas 
Sages, and two gas-exit passages, one of each 
situated above the grate and one of each be 
low said grate, valves arranged to close and 
regulate each of said gas-passages, a conduit 
leading from the producer, and connected with 
both gas-passages thereof, to the combustion 
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flues and provided with independent branches 
Connecting, respectively, with the end cham 
bers of said combustion-?luesystem, and valves 
to control the flow of gas through said 
branches. 

13. In a gas-producing apparatus, the com 
bination, with a system of narrow vertical re 
torts connected together and provided with 
devices for feeding in pulverized fuel and in 
jecting steam, substantially as specified, of 
Combustion-flues arranged in and forming the 
Walls of the retorts, connecting-chambers at 
the ends of the retorts, arranged with the com 
bustion-flues so as to form a continuous con 
duit passing around each retort in the system, 
an air-conduit leading into the combustion 
flue system at one end thereof, an exhauster 
arranged to connect with the combustion-fue 
system at the end opposite to that at which 
the air-conduit enters it, a gas-producer, a con 
duit leading from the gas-producer to the com 
bustion-flue system and having passages con 
necting with all the connecting-chambers on 
the side of the retorts where the air enters said 
System, and Valves arranged in said passages, 
Whereby the gas can be directed into any of 
the connecting-chambers at will and in regul 
lated quantity. 

14. In a gas-producing apparatus, the com 
bination, with a system of narrow vertical re 
torts connected together and provided with 
devices for feeding in pulverized fuel and in 
jecting steam, substantially as specified, of 
combustion-flues arranged in and forming the 
Walls of the retorts, connecting-chambers at 
the ends of the retorts arranged with the com 
bustion-?lues so as to form a continuous con 

45 

duit passing around each retort in the sys 
tem, two regenerators connecting, respective 
ly, with the chambers at the two ends of the 
Combustion-flue system, an exhauster, a four 
Way valve having one port connected with 
the exhauster, one with the air, and its other 
two with the two regenerators, respectively, 
and all so arranged that one regenerator is 
connected with the exhauster and the other 
with the air alternately, a gas-producer, a con 
duit leading from the gas-producer to the com 
bustion-flue system and having gas-passages 
connecting with the two ends of the combus 
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tion-?lue system, and valves for controlling 
said passages. 

15. In a gas-producing apparatus, the con 
bination, with a system of narrow vertical re 
torts connected together and provided with 
devices for feeding in pulverized fuel and in jecting steam, substantially as specified, of 
combustion-?lues arranged in and forming the 
walls of the retorts, connecting-chambers at 
the ends of the retorts, arranged with the Com 
bustion-?lues so as to form a continuous cont 
duit passing around each retort in the sys 
tem, two regenerators connecting, respective 
ly, with the chambers at the two ends of the 
combustion-?lue system, an exhauster, a four 
way valve having one port connected with the 
exhauster, one with the air, and its other tWO 
with the two regenerators, respectively, and 
all so arranged that one regenerator is con 
nected with the exhauster and the other With 
the air alternately, a gas-producer having tWO 
air-inlet passages, a grate, and two gas-exit 
passages, one of each situated above the grate 
and one of each below said grate, valves ar'- 
ranged to close and regulate each of Said gas 
passages, a conduit leading from the gas-pro 
ducer, and connected with both gas-passages 
thereof, to the combustion-flue system and 
having gas-passages connecting with the two 
ends of the combustion-?lue system, and Valves 
for controlling said passages. 

16. In a gas-producing apparatus, substan 
tially as specified, the combination of the par 
aliel vertical flue-rows E. E., &c., made up of 
square ?lues e e, &c., and placed so as to form 
a series of narrow retort-chambers between 
adjacent flue-rows, connecting-chambers ar 
ranged to unite the flues into a continuous Con 
duit, and one or more partition-walls separat 
ing the series of retorts into two or more in 
dependent series, so that the manufacture of 
gas can be stopped in the retort system on 
one side of said partition without interfering 
with the operation of the retort system on the 
other side thereof. 
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