
sites tot 

dikotose 

3 SEEETS-SHEET 

Y 

Fattited Sept. 5, 1908. 

^ 

& 

H. PETTIBONE, 
PROCESS OF MANUFACTURING GAs, 
APPLICATION FILED JAN. ll, 1907. - 

1. 

s/ C ( a-a- 1- M-G-C. 
22 af Cy1 (é- - p 

898,601. 

2itte‘ses 

6 ( 

  

  



H. PETTIBONE, 
PROCESS OF MANUFACTURING GAS. 
APPLICATION FILED AN. ii. 907, 

y 898,60l. Patented Sept. 15, 1908. 
- 3SHEE'rs SEEET 2. 

relea Y-2 2. 
S S) S) shues tot 

sits esses -6-4 (3.6% 
5/c/6-2, sy 2. 
46 area C2 2%zer-e- elitotic 

  



H. PETTIBONE. 
PROCESS OF MANUFACTURING GAS. 
APPLICATE FLED AN. i. 1907. 

898,601. 

1. 

Patented Sept. 15, 1908. 
SHEETS-SHEET 3. 

it cases 

3 witue11 tot 

etotws 

  

  

  



UNITED STATES PATENT OFFICE. 
HAWLEY PETTIBONE, OF NEW ROCHELLE, NEW YORK, ASSIGNOR TO THE POWER AND MIN. 

ING MACHINERY COMPANY, A COI, PORATION OF NEWJERSEY. 
PROCEss of MANUFACTURING GAs. 

No. 898,601. Specification of Letters Patent. Patented Sept. 15, 1908. 
Application filed January il, 1907. Seriai No. 351,859. 

To all whom it may concern: 
Beit known that I, HAWLEY PETTiBox E, a 

citizen of the United States, residing at New 
Rochelle, in the county of Westchester and 

5 State of New York, have invented certain 
new and useful Improvements in Processes 
of Manufacturing Gas, of which the following 
is a specification. - 

This invention relates to the method or 
10 process of Imanufacturing producer-gas, and, 

more particularly, to the method of operat 
ing connected pairs of generators or pro 
ducers by means of jets of gas under pressure. 
The object of my invention is to provide 

5 for drawing off hot gas from a generator and 
delivering it hot directly to a furnace for met 
allurgical work, thereby utilizing the sensi 
ble heat, without diluting it with steam or 
otherwise sffecting its thermal value. 

20 Anotherebject is to provide for economiz 
ing and utilizing the sensible heat in gas, as 
generated. for furnace work whore lot gas 
can be advantageously used. 
Another object is to provide for utilizing 

25 hot gas directly from the generators, thereby 
saving the sensible heat, and at the same 
time providing for drawing off a portion of 
the gas, scrubbing and cleaning it, operating 
there with a gas engine and thereby operating 

30 a compressor to compress part of the cleaned 
gas for use in jet SAS which serve to 
draw hot gas from the generators and de 
liver it to metallurgic or other furnaces. 
Another object is to provide for reversing 

35 the action of either one of the jet exhausters 
on a pair of connected generators, producing 
a reverse current through one of the fires or 
bodies of incandescent fuel, thereby reducing 
the vacuum. on either one thereof and clear 

40 ing the fire of dust and ashes. s 
The matter constituting my invention will 

be defined in the claims. 
I will now descrihe my method or procese 

in connection with a suitable apparatus for 
45 carrying it out, by reference to the accompa 

nying drawings, in which 
Figure 1 represents a top plan view of the 

apparatus. Fig. 2 represents an end eleva 
tion thereof with parts in section and the gas 

50 holder onnitted. Fig. 3 represents a vertical 
longitudinal section, on enlarged scale, of one 
of the reversible injector and exhaust de 
vices. Fig. 4 represents a similar view of a 
modified form of reversible injector and ex 

55 haust devices. 

The generators are preferably constructed 
of pairs of connected chambers or furnaces A 
and A', each having a gas take-off pipe and 
jet exhaust device at the bottom, as shown in Figs. 1 and 2. - A battery of generators 6b 
may be composed of any desired number of 
pairs of chambers or furnaces A and A' con 
i.ected to a gas main E. The generators 
have top fuel openings a closed by lids ac, ae'. 
Each generator has an ashpit B and a grate 65 

ib, preferably composed of brick arches, as 
showi. The furnaces A and A are connect 

i ed near the top by a pipe or flue C, which is 
i preferably brick lined. Each furnace is pro 
vided with a clinker doory above the grate 70 
and an ash-pit doory, below the grate. In 
the ash-pit is provided an outlet opening b' 
and at said opening there is secured to the 
iron shell a reversible injector and exhaust 
device D which connects with the gas unain 75 
E. A jet exhaust device D connects with 
furnace A and a second jet exhaust device D 
connects with furnace A and both connect with the main E, for each pair of generators. 

: Each exhaust device D is double and is so 80 
provided with connecting pipes as to serve 
for exhausting gas from the generator and 

! for injecting gas unto said generator under 
pressure or otherwise, as desired. 
The reversible injector and exhaust device 85 

D is constructed of an outer iron shell and a 
fire-brick lininge, which latter is so shaped 
as to produce the two cones, or frustums of 
cones d and d", as shown in Fig. 3, that is, a 
double frustum cone is used in each device 90 
D. The iron shell or casing is provided cen 
trally with a circular water cihannel d' for 
the circulation of cooling water. In the 
imodification, Fig. 4, are provided, near the 
opposite ends of the iron shell, water cooled 95 
channels d' containing recesses f" for the 
jet nozzles g’. At opposite ends of the de 
vice D, Fig. 3, are inserted the water-jacketed 
jet nozzle pipes H, H, each having a water 
circulating space or channell' provided with 100 
water inlet and outlet pipes ii. The ends 
of the pipes H, Hare turned nearly at right 
angles forming the discharge nozzles h, 
G. as shown in Fig. 3, are arranged to discharge in opposite directions. The nozzle 105 
pipes H, I are stationary and their jet noz 
zles h are arranged centrally in the conical 
chambers d and ii. At the outer end of each 
device D is provided a flanged connection for 
the purgc-pipe or stack F, having a valve f, i10 
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Fig. 2. To the outer end of the pipes D, D; he drawn up at the sane time when desired. 
are connected valve casings containing the The recesses f" are preferably provided with 
water cooled gate valve e e', said casings con 

G 
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necting in turn with the gas main E which 
extends along the battery of generators, as 
shown in Fig.1. The branch take-off pipe 
E. connects with the main E and leads, in 
practice, to a metallurgic furnace, not here 
shown or other desired place of use. This 
pipe is is preferably provided with a gate 
valve e' beyond the branch pipé K. it. 
the nozzle pipes H, H connect gas supply pipes G, G having valves g g for admitting 
compressed gas to the jet nozzles. These 
pipes G, G connect at the upper amd with a 
main supply pipe Q. With the gas supply pipes G, GI preferebly connect a steamsip 
ply pipe S having valves s, s' for supplying 
steam when first starting up the generators, A, A, and any desired number wi 
before gas has been stored in the hoider. 

water jackets or water-cooled spaces d' in 
which water will be circuited for keeping 
the recesses cool and thus protecting the 
nozzles g'. The dotted lines indicate the 
position of the jet nozzles when they are slid 
down into operative position. Flexible sup 
ply pipes I are preferably connected with the 
sliding jet pipes G, G for permitting them 
to be more readily adjusted. Silice the heat 
is apt to be quite high at the contracted part 
of the double cone, I preferably provide the 
hollow water circulating ring d' at that 
point and in practice such ring will be pro 
vided with water inlet and outlet pipes, not 
here shown. 
The generators are operated in pairs, as 

be put 
A into operation at a time to meet the deinand 

branch pipe S", having a valves', leads from for gas required in metallurgic or other fur 
pipe S and connects with the top of the gen- naces. Fires will be kindled in the gener 
erator as shown in Fig.2 for supplying steam ators A, A and may at first be allowed to 
when it is desired to make water-gas, or for 
other purposes. 
A branch pipe K, having a valve k, leads 

from gas main E' and connects with tile base 
of the was scrubber L, and a pipe leads from 
the top of the scrubber and connects with the 
dry scrubber M. A pipe m, having a valve 
m and a drip pot m', leads from scrubber M 
into the holder N. The holder is made con 
paratively small as it is only intended to 
store a strial volume of gas at a time for sup 

35 

40 

plying the gas engine and compressor. A 
R pe in and branch pipe is lead from the 
older and connect by branch pipes o aid p 

respectively with a double gas-engine O' and 
double compressor P. The gas outlet pipe 
n' may be extended to conduct cool clear gas 
to other gas-engiies or any desired place of 
use. The shaft of the engine O is provided 
with a fly-wheel and is extended to form the 

45 

SO 

shaft of the compressor P. Outlet pipei p' 
lead from opposite ends of the compressor 
and connect with the pipe p', having, alye 
and leading to the main supply pipe Q for 

supplying compressed gas to the down 
wardly extending pipes G and G, which sup 
ply the exhaust E. D, D along the bat 
tery of generators, as shown in Figs. 1 and 2. 
The supply of gas to the jet nozzlesh and h' 
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is controlled by they alves gig. If desired, 
a tank or chamber R for holding compressed 
gas may be connected in the pipe p’so that 
a volume of compressed gas may be con 
stantly stored for use in starting the jet ex 
hausters and the generation of gas. 
In the modified. form of double jet ex 

hauster D shown in Fig. 7, gas supply pipes 
G and G are made to slide up and down in 
the stuffing boxesg' so that their nozzles g. 
may be drawn up into the boxes or recesses f' 

burn by natural draft by opening the top 
lids a c'. In starting the operation of the 
plant, before any gas has been made, and 
with the gas holder empty, steam may be 
admitted to the jet pipes by opening the 
valves s and s'. Stean at first will is 
passed only into the jet pipe.: h, so as to draw 
air through the top openings a and down into 
the bad of fuel and exhaust gas through the 
devices D and D and pass it up through the 
purge pipe F, the valve f thereof being open. 
At this time gate valves e and e' may be 
closed. After the generators A, A have 
been suitably charged with fuel and deep 
bodies of incandescent fuel formed therein, 
the valvese, e' will he opened and the purge 
valves f will be closed. The exhaust jets of 
steam through nozzleh being continued, the gas ascenerated in furnaces A.A. will be 
forced through the mains E and E and do 
livered to the scrubber L. As soon as good 
gas is being delivered through pipe Ethe 
waive k will be opened and valve e' closed, so 
as to pass the gas through the scrubbers L 
and and thence into the holder N. This 
clean, cool gas may now be delivered by 
pipes n and a to the gas engine O, putting the 
same in ope.ation. At the same time the 
compressor P will be started and gas will be 
delivered thereto through pipe p and will be 
discharged therefrom through pipes p' and 
p' to the main supply pipe d Steam is 
now shut off by closing valves and gas is ad 
mitted by opening valve g and passing it 
through exhaust nozzlesh. The jets of es 
caping gas from the nozzles h will now serve 
to exhaust gas from the generators A, A and 
it will only be necessary to supply fuel to the 
generators and leave the lids ar, a open. Of 
course air will be continuously drawn down 

so that one of them may be out of the way into the beds of incandescent fuel and serve 
65 while the other is in use, or so that both may i for generating producer - gas. With this 130 
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dawn-draft generating plant, soft or biiu 
minous coal can be effectively used for making 
high grade producer-gas. The gas delivered 
to the compressor P will be compressed to 
any desired pressure for most effectively op 
erating the jet exhausters. An important 
advantage is gained by using compressed gas 
in the jet exhauster instead of steam, as 
thereby the gas drawn from the generator is 
not liluted with a moist non-combustible 
fluid, but, on the contrary, is delivered hot 
and without any change in its thermal value. 
In practice this is quite important where high 
all uniforin heats are to be maintained in 
furnaces. 
As soon as good producer-gas is being gen 

erated in generators A, A', by operation of 
the exhaust devices D, D with jets of com 
pressed gas through nozzles, the valve e' in 
gas unain E will be opened, and the gas as 
produced will be discharged hot through 
main E.to a place of use. The gas used for 
operating the exhaust devices being of the 
same quality as the gas generated, will not 
affect its thermal value. 
During operation of the apparatus a suffi 

cient volume of gas will be passed from main 
E through the scrubbers to the holder to 
maintain a continuous supply thereof to gas engine O and compressor for operating the 
gas-jet exhaust devices I), D. . At any de 
sired time part of the compressed gas may be 
drawn from pipe p' and stored in a tank R. 
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65 vacuum in the bottom of generator A', which mal quality of the gas delivered. 

by opening valver. When it is desired to 
S. E. compressed gas in tank R, valve 7' 

will be opened. This compressed gas may 
be used when starting up the generators after 
a period of rest. - ap 

After operating the generators for a period 
of twelve or twenty-four hours, the fires or 
beds of fuel are apt to become plugged with 
dust and ashes so as to greatly impede the 
generation of gas. In order to reduce the 
vacuum on the fires and free then from dust 
and ashes, I reverse the action of one of the 
exhauster devices, that is, I shut off the gas 
from the exhaust liozzleh in the device ID and 
then admit compressed gas by opening valve 
g' through the jet nozzlch', thereby blowing 
compressed gas up through the body of fuel 
in generator A. 'R gas may be admitted to 
the nozzleh in sudden puffs or impulses so as 
to better blow out the dust and ashes from 
the interstices of the fuel. A reverse current 
is established through the fires and at the 
same time all of the gas will be drawn down 
through the uscly of fuel in generator A and 
of through the exhaust device D. While 
cleaning the fire in generator A the gate valve 
e may be closed. Since a jet of gas will be 
admitted through nozzle it in the device D, 
acting as an exhauster, and gas is shut off 
from the nozzlel in the device B, there will 
be pressure in the bottom of generator A and 

8. 

will serve to rapidly clean the fire in genera to A. This cleaning operation can be per 
formed in a very short time-one or two 
minutes. When it is desired to clean the fire 
in generator A, gas will be shut off from the 
exhaust nozzle h and admitted through the 
nozzle h' in the device D, while, at the sane 
title, the exhaster h, in the device D will be 
in tiperation. This cleaning operation can 
be juickly done at any time without stopping 
the generation of gas or in any way affecting 
the quality of the gas generated. 
the cleaning operation above described, the 
top ditors of both generators will be closed. 

In the above described operation dust and 
ashes, which tend to plug the fire, are blow 
E. from the body of incandescent uel and lodge mostly on the side walls of the 
generator, the main object being to open the 
fire or body of fuel to the FS.g. of air and 
gas. At certain intervals of twelve to twenty 
four hours, the generation of gas in a generator 
is suspended and the ash and cinder removed 
through the doors y and y'. During this 
cleaning eperation, gas is shut off from the 
jet nozzlesh-h' and valve e is closed. 

Having described my invention, what I 
claim, and desire to secure by i.etters Patent, 
S 

1. The method of operating a gas producer, 
which consists in compressing combustible 
gas and by means of a jet thereof, under pres 
Sure, drawing air into a body of ignited fuel 
charging it to a place of storage or use. 

2. The method of producing gas which con 
sists in making producer-gas, compressing 
part of it and returning it to a jet exhauster 
at the generator and thereby drawing the gas 
from the generator and delivering it under 
pressure to a place of use. 

3. The method of producing gas which 
consists in making producer-gas, compress 
ing part of it and returning it to a jet ex 
hauster at the generator and thereby draw 
ing down air into a body of fuel and drawing 
the resulting gas from the generator and forc 
ing it to a holder or other place of use. 

4. The method of operating. a gas pro 
ducer, which consists in making producer 
gas, operating therewith a gas-engine and 

and drawing of the resulting gas and dis 

Euring . 

80. 

90 

95 

i00 

105 

i5 

thereby operating a gas-compressor, com 
pressing part of the gas generated, and by 
means of a jet of such compressed gas, draw 

ing gas off from the producer and forcing it 
to a place of storage or use. 

5. The method of producing gas, which 
consists in making producer-gas, compress 
ing part of it and by means of a jet thereof, 
under pressur drawing air into a body of 
ignited fuel and drawing of the resulting gas 
and delivering it hot to a metallurgic or other 
furnace, whereby the sensible heat in the gas 
is utilized and no change is made in the ther 
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6. The method of operating a gas producer, 
which consists in making producer-gas, with 
drawing and cleaning a portion of such gas, : 
compressing such, cleaned gas and iy means : of a jet, thereof, under pressure, drawing air 
or aeriform iuid into the ignited fuel of the 
producer and drawing off the resulting gas 
and discharging it to a lace of storage or 
Se. m . s 

7. The method of operating a gas-producer, 
which consists in making producer-gas, with 
drawing and cleaning a portion of such gas, 
perating with such cleaned gas a gas engine 
aid thereby operating a gas compressor, 
compressing part of the cleaned gas and by 
means of a jet thereof, drawing gas off from 
the producer and discharging it to a place of 
storage or use. 

S. The method of operating a gas generat 
ing plant, which consists in generating gas in 
a cupola furnace, compressing part of it and 
by means of a jet thereof drawing air or aeri 
form fluid into a boy of ignited fuel in the 
cupola and drawing the resulting gas from 
the cupola and, at intervals, reversing the 
current of gas, under pressure, through the bol of fuel for facilitating the operatin. 

9. The method of operating a gas enerit 
ing lant, which consists in generating gas in 
a suit alle frnace. coaressing part of it and 
by means of a jet thereof drawing air or aeri 
form 'luid low into a body of ignited fuel ill 
the Irnace and drawing the resultiiig gas 
dow, through the boy of fuel, and of froii 
the isottom thereof, and, at intervals, re. 
versing the direction of current of compressel 
gas through the fuel. 

1 The method of operating a gas gener 
ating plant, which consists in generatingflei 
gas in a pair of connecting chat bel's or fur 
naces, compressing part of such gas, and by 
means of its thereof, thrawing acrif rim lui. 
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into two bodies of ignited fuel in the cham 
bers and drawing off the resulting gas, and, 
at intervals, reversing the direction of cur 
rent of compressed gas through one of the 
bodies of fuel, thereby producing pressure in 
one body and vacuum or partial vacuum in 
the other body of fuel. : 

11. The method of operating a gas gener 
ating plant, which consists ii, generatingfuel 
gas in a pair of connecting chambers of fur 
naces, compressing part of such gas, and, by 
means of jets thereof, drawing acriform tuid 
inie two E. of ignited fuel in the cham 
bers and drawing of the resulting gas, and, 
at intervals, reversing the direction of cur 
rent (, ceaupressed gas at one of the cham 
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bers and admitting it under pressure and im 
pulses into the body of fuelin said chamber, 
thereby cleaning the fire and producing pres 
sure in such body of fuel and vacuum or par 
tial vacuum in the other body of fuel. 

12. The method of operating a gas gener 
ating plant, which consists in generating fuel 
gas in a pair of connecting chambers or fur 
naces, compressing part of such gas and, by 

SO 

65 

means of jets thereof, drawing aeriform fluid 
town into two bodies of ignited fuel in the 
chambers and drawing off the resulting gas 
down through the same and, at intervals, re. 
versing the tirection of current of compressed 
gas at one of the chambers snd admitting it 
under pressure and impulses into the botton 
of the body of fuel in said chamber, thereby 
fleaning the same and producing pressure at 
tie inase of one chamber and vacuum or par 
tial vacuun at the base of the other chamber. 

In testimony whereof I affix: my signature 
in presence of two witnesses. 

. . . AWEY PETIBONE. 
Witnesses: 

RoBT. H. CLARK, . 
FRANCIS S. MAGUIRE. 
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