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PRODUCTION OF WATER GAS 
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assignors to United En 
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Philadelphia, Pa., 

Delaware 

Application November 9, 1939, Serial No. 303,620 
(C. 48-205) 11 Claims, 

The present invention relates to the manufac 
ture of water gas. 
The conventional manufacture of Water gas is 

performed in a cyclic process in which an ignited 
bed of Solid fuel is alternately blasted with air 
and steam. The air blasting step is usually sim 
ply termed the blast. The steam blasting step 
is termed the run and may be alternately up 
and down through the fuel bed. 
During each blast a portion of the combus 

tibles in the fuel bed is consumed to raise the 
fuel bed temperature and to store heat in it 
for utilization in the succeeding run. During 
each run a further portion of the combustibles 
in the fuel bed is consumed by reaction between 
the steam and hot carbon to form blue water 
gas, a mixture consisting principally of hydrogen 
and carbon monoxide with some carbon dioxide. 
The Water gas reaction is endothermic and there 
fore cools the fuel bed necessitating the succeed 
ing air blasting step. 

In the case of carburetted water gas manufac 
ture, the products of the air blast are burned 
with Secondary air and their heat stored in 
carburetting vessels for utilization in the vapor 
ization and cracking of hydrocarbon oil, during 
the run, in the presence of blue water gas con 
Currently produced in the fuel bed. A portion 
of the heat thus stored may also be utilized in 
Superheating Steam for a part of the run. In 
uncarburetted water gas manufacture, the heat 
of the blast products may be also stored and 
utilized for superheating run steam. 
The heat requirements for vaporizing and 

cracking the oil required for the usual enrich 
ment of the water gas produced in carburetted 
water gas manufacture are in excess of the heat 
which may be recovered from the products of 
the minimum blasting required to condition the 
fuel bed for the water gas production. In the 
case of Conventional carburetted water gas man 
ufacture the additional heat required is derived 
from the combustion of a further portion of 
the combustible in the solid fuel bed, during 
the air blast. 
Water gas manufacture as above briefly out 

lined has been developed to a high degree of 
efficiency. However, it sometimes happens that 
Supplies of fluid fuel such as water gas tar or 
petroleum fuel oils are available, which are 
cheaper on a fuel basis than the solid fuel such, 
for instance, as the coke usually employed in 
the Water gas fuel bed. 
The principal object of the present invention 

is to provide a method of water gas manufacture 
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and apparatus therefor, in the use of which fluid 
fuels may be employed to reduce the quantity of 
solid fuel consumed for heating, while retaining 
the advantages of the Solid fuel bed as a re 
actant in the water gas reaction. Other objects 
of the invention Will appear as the specification 
proceeds. 

Generally stated, the method of the inven 
tion comprises heating the bed of Solid fuel dur 
ing the first portion of the fuel bed heating pe 
riod of the cycle by the combustion of fluid fuel 
other than fluid fuel produced by the combus 
tion of solid fuel such, for instance, as Water 
gas tar or fuel oil and the passage of the re 
Sultant hot products of combustion through the 
fuel bed, 
Another feature of the invention in the case 

of carburetted water gas manufacture Comprises 
heating at least a portion of the carburetting 
chamber or chambers by the combustion of fluid 
fuel other than the products produced by air 
blasting the fuel bed, such as for instance, water 
gas tar or fuel oil. 
Other features of the invention reside in the 

steps, combinations of steps, sequence of steps 
and in the construction, arrangement and com 
bination of parts, all of which together with other 
features will become more apparent to perSons 
skilled in the art as the specification proceeds 
and upon reference to the drawings in which: 

Fig. 1 is an elevation partly in section some 
what diagrammatically illustrating a three shell 
carburetted water gas set with the invention 
adapted thereto; 

Fig. 2 is an elevation partly in section illus 
trating somewhat diagrammatically a modifica 
tion of the apparatus of Fig. 1. 

Referring more particularly to Fig. 1, 
generally indicates a Water gas generator, 

2 a carburetter, 3 a superheater, and 4 a. wash 
box, of a three shell carburetted water gas set. 
The generator is provided with the ignited fuel 
bed 5 supported on the grate 6. 7 indicates an 
air supply means for blasting the fuel bed up 
wardly with air. 8 indicates a steam supply 
means for upwardly steaming the fuel bed. The 
upper portion of the generator is connected to 
the upper portion of the carburetter by the con 
nection 9 provided with the valve O. The base 
of the generator is connected with the lower por 
tion of the carburetter by the connection pro 
vided with the valve 2. The base of the car 
buretter is connected with the base of the super 
heater by the connection f3. 4 indicates a super 
heater stack valve. Connection 5 provided with   



2 
valve 6 leads from the top of the Superheater 
to a waste heat boiler (not shown). Connection 

leads from the top of the Superheater to the 
wash box, while connection 8 leads from the 
wash box to storage or other disposal. 
As shown, the generator is provided with the 

liquid fuel burner 9 and the air supply means 
20, 2f indicates an oil Supply means adapted 
to spray oil into the upper portion of the gen 
erator above the fuel bed. 

22 indicates a liquid fuel burner arranged in 
the upper portion of the carburetter which is 
also provided with the air supply means 23. 24 
indicates a carburetting oil supply means for the 
carburetter. 25 indicates a Secondary air Sup 
ply means to the base of the carburetter. 
The superheater may be also provided with 

the steam supply means 26 and the oil supply 
means 27. Connection 28 provided with valve 
29 is a gas offtake leading from the bottom of 
the generator to storage or other disposal. 
An illustrative cycle of operations employing 

the apparatus of Fig. 1 may be as follows: With 
valve to closed, valve 2 open, and either the 
stack valve f4 or the valve 6 open (the other 
being closed) liquid fuel such as oil or tar Sup 
plied through supply means 9 is burned in the 
space above the generator fuel bed with air Sup 
plied through air supply means 20. The hot 
products of combustion pass downwardly through 
the ignited fuel bed giving up heat to the fuel 
bed and raising its temperature. The products 
are discharged from the base of the generator 
through connection f into the base of the car 
buretter. Secondary air may be supplied through 
supply means 25 to burn whatever combustibles 
there may be in these combustion products. . 

Simultaneously, liquid fuel such as oil or tar 
may be supplied to the carburetter through Sup 
ply means 22 and burned therein with air Sup 
plied through supply means 23, thereby heat 
ing the carburetter. The resultant products of 
combustion pass downward through the carbur 
retter uniting with the products of combustion 
from the generator. The united products pass 
upwardly through the superheater and through 
the stack valve 4 or through the connection 5 
and valve 6 to a waste heat boiler (not shown). 
The preceding operation heats the fuel bed, 

raising its temperature, and also heats the car 
buretter and the Superheater. 
The combustion of liquid fuel in the generator 

and carburetter is then terminated, and with 
valve O open and valve 2 closed an up air 
blast is made through the fuel bed with air Sup 
plied through air supply means . The resultant 
products of combustion pass through the car 
buretter and superheater and exit through stack 
valve 4 or through valve 6 to the Waste heat 
boiler (not shown). During their passage, these 
products may be burned with secondary air Sup 
plied through either or both of air supply means 
20 and 23. 
This operation further heats the fuel bed, re 

kindles the base of the fuel bed and stores fur 
ther heat in the carburetter and superheater. 

If desired, during the up blast, liquid fuel may 
be supplied through supply means 22 and burned 
in the carburetter, sufficient air for its combus 
tion being supplied through air supply means 23 
or 20. 
The air blast is then terminated, and with 

valve to open and valves f2, 4 and 6 closed, 
an up run is made with steam supplied through 
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2,361,292 
Supply means 8. The resultant water gas passes 
from the generator through the carburetter and 
superheater to the wash box 4 and thence to 
Storage or other disposal. During its passage 
through these vessels it may be carburetted by 
oil Supplied through Connection 2 to the gen 
erator or connection 24 to the carburetter, or 
both. 
The up run is now terminated and the cycle 

repeated. 
It will be obvious to those skilled in the art 

that the above cycle may be very considerably 
modified. For instance, with valves 29 and lo 
opened and valves 2, 4 and 6 closed, a back 
run may be made with steam supplied through 
26 and passed downwardly through the. Super 
heater, upwardly through the carburetter and 
downwardly through the fuel bed to the offtake 
28. If desired, this back run may be accom 
panied by oil Supplied through oil supply means 
27, 24, or 2 or through any two or all of them, 
and the resultant oil vapors reformed in pas 
sage through the generator fuel bed. 

It will be seen from the above operation that 
the consumption of solid fuel in the generator 
may be very materially reduced because of the 
heat supplied to the generator and to the car 
buretter and Superheater by the consumption of 
Supplemental liquid fuel. 
The combustion of the liquid fuel in the top 

of the generator and the passage of the result 
ant combustion products through the fuel bed 
reduces materially the quantity of solid fuel re 
quired to be consumed to supply the heat nec 
essary for the Water gas reaction in the genera 
tor. The liquid fuel concurrently burned in the 
carburetter reduces the quantity of heat which 
must be supplied from the fuel bed to the car 
buretting vessels for the vaporization and crack 
ing of the carburetting oil during the run. 
The supplementary heating of the fuel bed by 

the combustion of liquid fuels and the passage of 
the resultant products of combustion through it is 
preferably performed as above described after the 
run and before the conventional up airblastingstep. 
At the end of the run the fuel bed is at its low 
est average temperature during the cycle and 
under such conditions there is a minimum reac 
tion between the CO2 in the liquid fuel combus 
tion products and the carbon in the fuel bed to 
form the CO. It is desired to minimize this re 
action because it is not only endothermic but it 
consumes a portion of the solid fuel. It is also 
thought desirable to supply sufficient air for the 
combustion of the liquid fuel to complete its com 
bustion prior to the passage of the resultant prod 
lucts through the fuel bed, in order to generate as 
much heat from the liquid fuel as possible in a 
given time. It will be understood, however, that 
the liquid fuel may be supplied with insufficient 
air for complete combustion and the combustion 
of the resultant products completed in the car 
buretter after passage through the fuel bed. 

Referring to Fig.-2: 
40 indicates the generator, 4f the carburetter, 

42 the superheater, and 43 the wash box of a 
three shell carburetted water gas set. The gen 
erator is provided with the ignited fuel bed 44 
supported On the grate 45. The generator above 
the fuel bed is connected with the upper portion 
Of the carburetter by connection 46. The base 
of the carburetter is connected to the base of the 
superheater by connection 47. The gas offtake 48 
provided with valve 49 leads from the top of the 
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superheater to the wash box 43. The gas offtake 
50 provided with valve 5 leads from the base of 
the generator to the wash box. The superheater 

... is provided with stack valve 52 and with the air 
Supply means 53 and may be provided with the 
steam supply means 54. 
The upper portion of the generator is provided 

with the liquid fuel burner 55 and the carburet 
ting oil supply means 56. The carburetter is pro 
vided with the liquid fuel supply means 57, oil 
supply means 58 and the air supply means 59. An 
alternate or Supplementary liquid fuel supply 
means more distant from the fuel bed may be 
provided as for instance at 60 in the carburetter 
Superheater connection 4. 6 is an alternate air 
supply means for liquid fuel burner 60. 
The base of the generator is also connected by 

connection 62, controlled by valve 63, with the 
stove 64. The stove is also connected to the top 
of the generator by connection 64a provided with 
valve 65. 66 is an air supply means to the base 
of the stove. 6 is a steam supply means, and 
68 an air Supply means leading to the top of 
the stove. 69 is the stove stack valve. O is a 
connection leading from the wash box to storage 
or other disposal. is an air supply means and 
2 a steam supply means leading to the base of 
the generator for up air blasting and steaning 
respectively. 
An illustrative cycle will be given for the Op 

eration of the apparatus in Fig. 2. With stack 
valve 52 and valves 5 and 65 closed and valves 
63 and 69 open, liquid fuel is admitted to the car 
buretter through supply means 5 and burned 
with air supplied through air supply means 59. 
Air may also be supplied through air supply 
means 53 leading to the top of the superheater. 
The resultant products of combustion pass from 
the carburetter through connection 46 into the 
top of the generator and thence downwardly 
through the fuel bed. In this operation the car 
buretter, the top of the generator, and the fuel 
bed are heated and their temperatures raised. 
The products pass from the base of the generator 
through connection 2 into and up through the 
stove 64 and exit through the stove stack valve 
69. Any combustible in these products may be 
burned with secondary air admitted through sup 
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ply means 66 to the base of the stove. The heat 
of these products is stored in checker brick or 
other heat storage material in the stove. If de 
sired during this operation additional liquid fuel 
may be admitted to the space above the fuel 
bed through supply means 55. Liquid fuel may 
be supplied at 60 and air at 6 instead of or in ad 
dition to the liquid fuel and air supplied at 57 
and 59 respectively, during this step. Also if 
desired all the air for combustion of the liquid 
fuel prior to the passage of its products through 
the fuel bed may be supplied to the superheater 
as at 53 and preheated therein. 
The combustion of liquid fuel is then termi 

nated and with stack valve 52 open and valves 5, 
63 and 69 closed, an up blast of air is made 
through the generator with air supplied through 
air supply means T. Simultaneously air may be 
admitted through supply means 68, heated by 
passage through the stove 62 and admitted 
through connection 64a and valve 65 to the Space 
above the fuel bed to supply secondary air to the 
blast products issuing from the fuel bed. The 
products pass from the generator through the 
carburetter and superheater storing their heat 
therein. This up blast further heats the fuel bed, 
rekindles the fire in the base of the fuel bed and 
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3. 
stores further heat in the carburetter and Super 
heater. If desired, some liquid fuel may be also 
burned in the carburetter during the up air blast 
in the generator, this fuel being admitted through 
Supply means 57, with air if necessary through 
Supply means 59. 

After the up air blast in the generator, with 
valves 63, 65, 5 and 52 closed and valve 49 open, 
an up run is made with steam supplied through 
2. The resultant water gas may be carburetted 
by oil supplied through 56 to the top of the gen 
erator fuel bed, or through 58 to the carburetter 
or both, the resultant carburetted water gas pass 
ing through the carburetter and superheater and 
by connection 48 to the wash box and thence by 
Way of connection 70 to storage. A down run 
may then be made, With valves 63, 69, 52, and 49 
closed and valves 5 and 65 open. Steam is sup 
plied to the stove 64 through 67 and superheated 
in passage downward through the stove, passing 
by Way of connection 64a to the top of the gen 
erator and thence down through the fuel bed. 
The resultant water gas passes by way of connec 
tion 50 to the wash box 33 and to storage. Dur 
ing the down run oil may be admitted through 56 
to the top of the fuel bed reformed in passage 
through the fuel bed with the water gas. 

Instead of a down run with steam supplied 
through the Stove, a back run may be made with 
steam supplied through 54 and superheated in its 
passage through the Superheater, and carburetter 
to the top of the fuel bed. The steam passes 
down through the fuel bed, the resultant water 
gas passing through connection 50 to the Wash. 
box and thence to Storage. In this operation, 
Wave 65 is closed, AS in the case of the down 
run, oil may be admitted through 56 during the 
passage of the steam as well as through 58 to the 
carburetter if desired and the resultant oil vapors 
and gas reformed in passage through the fuel bed. 

If desired during the up run steam may be 
admitted to the stove at 67, superheated therein 
and passed through connection 62 and valve 63 
to the base of the generator and thence up 
through the fuel bed. 

In the operation of the above cycles it will be 
understood by those skilled in the art that purges 
of the apparatus are to be made when necessary. 
The invention provides a useful method and 

apparatus therefor, for utilizing relative cheap 
supplies of fluid fuel, while retaining the known 
'advantages of the Solid fuel bed in water gas 
generation. The availability of such fluid fuel 
supplies may be quite transient or long continu 
ing. It frequently happens, for instance, that 
difficulty is encountered in advantageously dis 
posing of all the water gas tar produced in car 
buretted water gas manufacture, leading to in 
convenient accumulation. Such tar may be ad 
vantageously used in accordance with present 
invention, without denydration, as wet tar emul 
sion may be efficiently burned in properly de 
signed tar burners. In this connection it is to be 
understood, that the means illustrated in the 
drawings for supplying fluid fuel and air for its 
combustion are largely diagrammatic and that in 
practice advantage would be taken of Suitably. 
designed burnerS. 

If wet tar emulsion is employed, it will not of 
course develop as much heat on combustion as 
will dry tar or oil due to the latent heat of evap 
oration of its water content. Also, it will not 
heat the fuel bed to the same extent, other Con 
ditions being equal, due to the lower temperature 
of its products of combustion and probably also 

  



4. 
due to an increased endothermic reaction of their 
higher water vapor content with the fuel bed. 
Such an increased Water gas formation will in 
crease the combustible content of the products 
issuing from the fuel bed, producing more heat 
for storage on their combustion with Secondary 
air. 

Excess air may be admitted With the fluid fuel 
providing for its complete combustion prior to 
passage through the fuel bed, the excess air react 
ing with the fuel bed as ordinary air blast. 

It will be seen that combustion of fluid and 
solid fuel may be balanced so that the heating of 
the fuel bed is limited to that required for the 
water gas generation, the excess heat required 
for carburetion being introduced elsewhere. Also 
it will be seen that the consumption of solid fuel 
may be readily reduced Well below that required 
for the Water gaS generation were Solid fuel alone 
relied On. 
Cheap Supplies of gaseous fuel are less likely to 

be available in localities Where water gas is pro 
duced but should they exist they may be advan 
tageously employed in accordance with the pres 
ent invention. 
In modern carburetted water gas practice espe 

cially with the use of heavy oil for carburetting, 
a portion of the oil is frequently Sprayed into the 
top of the generator above the fuel bed. in Such 
case the upper portion of the generator becomes 
in effect a carburetter. The terms carburetting 
vessels or carburetting chambers herein may 
include Such a portion of the generator. 

It will be obvious to those skilled in the art that 
the illustrative cycles above given, and the appa 
ratus illustrated in the drawings, are capable of 
much modification within the scope of this inven 
tion. Among such modifications may be men 
tioned the employment of blow runs, the order of 
up, down or back runs and oil reforming steps, the 
employment of an empty or checkered carburret 
ter, the use of the Waste heat boilers and the 
consolidation of the Set into tWO shell or one shell 
apparatus. 
These and other modifications may be made 

without departing from the Spirit of the inven 
tion which is only limited as the prior art may 
require. 
We claim: 
1. In the manufacture of water gas in a gas 

making set containing an ignited bed of solid fuel 
by a cyclic process comprising alternately heat 
ing said fuel bed during a heating period by 
burning a portion of said solid fuel by air blast 
ing said fuel and alternately generating water 
gas during a water gas generating period by pass 
ing steam through said heated fuel bed, the steps 
of heating said fuel bed during the first portion 
Of Said heating period of the cycle by introducing 
liquid hydrocarbon fuel into said set, burning it 
therein with air, passing hot products of com 
bustion produced thereby downwardly through 
Said fuel bed, and during a succeeding portion of 
said heating period heating said fuel bed by up 
Ward air blasting. 

2. In the manufacture of water gas in a gas 
making set containing an ignited bed of solid fuel 
and heat Storage material by a cyclic process 
comprising alternately heating said fuel bed dur 
ing a heating period by burning a portion of said 
Solid fuel with air and alternately generating 
Water gas during a water gas generating period 
by passing steam through said heated fuel bed, 
the Steps of heating said fuel bed during the first 
portion of the heating period by introducing liq 
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2,361,292 
uid hydrocarbon fuel into said set, burning it 
therein with air, passing hot products of com 
bustion produced thereby downwardly through 
Said fuel bed, leading hot products from the base 
of Said fuel bed, burning combustibles in said hot 
products with Secondary air and storing heat 
therefrom in said heat storage material, during 
a succeeding portion of Said heating period heat 
ing Said fuel bed by upward air blasting, and dur 
ing Said water gas generating period recovering 
said stored heat by superheating steam employed 
for the generation of water gas by passage 
through said fuel bed. 

3. In the manufacture of water gas in a gas 
making Set containing an ignited bed of solid fuel 
and heat storage material by a cyclic process 
comprising alternately heating said fuel bed dur 
ing a heating period by burning a portion of said 
Solid fuel with air and alternately generating 
Water gas during a water gas generating period 
by passing steam through said heated fuel bed, 
the Steps of heating said fuel bed during the first 
portion of said heating period of the cycle by in 
troducing liquid hydrocarbon fuel into said set, 
burning it therein with air, passing hot products 
of combustion produced thereby downwardly 
through said fuel bed, leading off hot products of 
combustion from the base of said fuel bed, burn 
ing combustibles in said hot products with sec 
Ondary air and Storing heat therefrom in a por 
tion of Said heat storage material, during a suc 
ceeding portion of Said heating period heating the 
fuel bed by upward air blasting, burning the re 
Sulting products of upward air blasting with sec 
Ondary air preheated by means of the stored 
heat from said downwardly passed hot products 
of combustion, and storing heat of said products 
of upward air blasting in another portion of said 
heat Storage material. 

4. In the manufacture of carburetted water gas 
in a carburetted water gas making set containing 
an ignited bed of solid fuel and a heated car 
buretting chamber or chambers containing heat 
Storage material by a cyclic process comprising 
alternately heating said fuel bed during a heat 
ing period and alternately generating water gas 
during a water gas generating period by passing 
steam through Said heated fuel bed and carburet 
ting the resulting water gas in said carburetting 
chamber or chambers containing heat storage 
material during Said water gas period, the steps 
of heating Said fuel bed during at least the first 
portion of said heating period of the cycle by in 
troducing liquid hydrocarbon fuel into said Set, 
burning it therein with air and passing the re 
Sulting heat products of combustion downwardly 
through Said fuel bed, leading said products of 
combustion from the base of said fuel bed through 
Said carburetting chamber or chambers, burning 
combustible in said products with secondary air, 
and storing heat therefrom in said carburetting 
chamber or chambers. 

5. In the manufacture of carburetted water 
gas by a cyclic process comprising alternately 
heating and steaming an ignited bed of solid fuel 
and carburetting the water gas produced during 
the Steaming period in a heated carburetting 
chamber or chambers, the steps of heating the 
fuel bed during the first portion of the heating 
period of the cycle by burning liquid hydrocarbon 
fuel and passing the resultant hot combustion 
products downward therethrough leading said 
products from the base of the fuel bed through 
Said carburetting chamber or chambers, burning 
combustible in said products with Secondary air 
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and storing heat therefrom in said carburetting 
chamber or chambers, and during the succeeding 
portion of Said heating period heating the fuel 
bed by upward air blasting, passing the resultant 
products of combustion through the carburetting 
chamber or chambers, burning combustible in 
Said products of up air blasting with secondary 
air and storing heat therefrom in said carburet 
ting chamber or chambers and during said heat 
ing period heating said carburetting chamber or 
chambers by introducing liquid hydrocarbon fuel 
thereto and burning it therein. 

6. In the manufacture of carburetted water 
gas by a cyclic process comprising alternately 
heating and Steaming an ignited bed of solid fuel 
and carburetting the Water gas produced during 
the steaming period in a heated carburetting 
chamber or chambers, the steps of heating the 
fuel bed during the first portion of the heating 
period of the cycle by burning liquid hydrocar 
bon fuel and passing the resultant hot combus 
tion products downward therethrough leading 
Said products from the base of the fuel bed 
through said carburetting chamber or chambers, 
burning combustible in said products with sec 
Ondary air and storing heat therefrom in said 
carburetting chamber or chambers, and during 
the Succeeding portion of said heating period 
heating the fuel bed by upward air blasting, pass 
ing the resultant products of combustion through 
the carburetting chamber or chambers, burning 
combustible in said products of up air blasting 
With Secondary air and storing heat therefrom in 
Said carburetting chamber or chambers and dur 
ing Said first portion of said heating period heat 
ing Said carburetting chamber or chambers by in 
troducing liquid hydrocarbon fuel thereto and 
burning it therein. 

7. In the manufacture of carburetted water gas 
by alternately heating and steaming an ignited 
fuel bed in a water gas generator and carburet 
ting the resultant water gas in a heated car 
buretter and Superheater by heat stored therein, 
the steps of heating said fuel bed by burning 
liquid fuel with air during the first portion of the 
heating period in said carburetter, air for said 
combustion being introduced to the superheater 
and preheated therein, passing the resultant 
productS doWnwardly through the fuel bed, lead 
ing off the Said products from the base of the fuel 
bed, burning said products with secondary air 
and storing their heat in a heat Storage Wessel, 
and in a succeeding portion of the heating period 
upwardly air blasting said fuel bed and burning 
the resultant products in the carburetter and 
Superheater With Secondary air heated by passage 
through said heat storage vessel and Storing the 
heat from Said up air blast products in the car 
Wuretter and superheater, passing steam through 
the fuel bed and carburetting the resultant water 
gaS by passing it through Said carburetter and 
Superheater and simultaneously vaporizing and 
Cracking carburetting oil by the heat stored 
therein. 

8. In the manufacture of carburetted Water gas 
by alternately heating and steaming an ignited 
fuel bed in a water gas generator and carburet 
ting the resultant Water gas in a heated carburet 
ter and superheater by heat stored therein, the 
steps of heating said fuel bed by burning liquid 
fuel with air in Said carburetter, air for said con 
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S 
bustion being introduced to the superheater and 
preheated therein, passing the resultant prod 
lucts downwardly through the fuel bed, leading 
off the said products from the base of the fuel 
bed, burning Said products with secondary air 
and storing their heat in a heat storage vessel, 
thereafter in a Succeeding portion of the heating 
period upwardly air blasting said fuel bed and 
burning the resultant products in the carburetter 
and Superheater with secondary air and storing 
heat from said up air blast products in the car 
buretter and superheater, and thereafter super 
heating steam by heat stored in said heat storage 
WeSSel and passing Said Superheated Steam down 
wardly through the fuel bed, steaming said fuel 
bed upWardly and carburetting the resultant 
water gas by passing it through said carburetter 
and superheater and simultaneously vaporizing 
and cracking carburetting oil by the heat stored 
therein. 

9. The process according to claim 8, in which 
the products of upwardly air blasting the fuel 
bed are burned with secondary air preheated in 
said heat storage vessel. 

10. A cyclic process of manufacturing carbu 
retted water gas When practiced in a carburetted 
water gas set comprising a generator containing 
an ignited fuel bed and a carburetter superheater 
and heat exchanger which comprises, preheating 
air in the Superheater and passing Said preheated 
air thence to the carburetter, introducing liquid 
fuel to the carburetter and burning it with said 
preheated air, preheating the fuel bed by pass 
ing the resultant products of said oil combustion 
downwardly therethrough, burning the products 
and storing heat therefrom in said heat ex 
changer, thereafter in the heating period of the 
cycle upwardly air blasting the fuel bed and burn 
ing the resultant products in the carburetter and 
superheater with Secondary air heated in said 
heat exchanger and storing heat in said carbu 
retter and superheater, Superheating Steam in Said 
heat exchanger and passing Said Superheated 
steam downwardly through the fuel bed, then 
passing steam upWardly through Said fuel bed 
and carburetting the resultant Water gas by 
vaporizing and cracking carburetting oil intro 
duced into the carburetter and passed with said 
water gas through the superheater. 

11. In the manufacture of carburetted Water 
gas in a carburetted water gas-making Set con 
taining an ignited bed of solid fuel and a heated 
carburetting chamber or chambers by a cyclic 
process comprising alternately heating said fuel 
bed during a heating period and alternately gen 
erating water gas during a water gas generating 
period by passing steam through said heated fuel 
bed and carburetting the resulting water gas in 
said carburetting chamber or chambers during 
said Water gas generating period, the Steps of 
heating the fuel bed during the first portion of 
said heating period of the cycle by introducing 
liquid hydrocarbon fuel into said gas-making set, 
burning said liquid hydrocarbon fuel therein with 
air, passing the resulting hot products of com 
bustion downwardly through said fuel bed, and 
during the succeeding portion of Said heating pe 
riod heating said fuel bed by upward air blasting. 
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