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To all whom it may concern :

IC

15

Be it known that we, ARTHUR O. GRANGER
and JosEPH H. COLLINS, Jr., both of the city

and county of Philadelphia, and State of |

Pennsylvania, have invented an Improvement
in Processes of and Apparatus for Manufactur-
ing (xas, of which the following is a specifica-
tion. - | _
- Our invention has referenceto processes and
apparatus tor generating a heating or illumi-
nating gas from coal, coal-dust, and hydrocar-
bonoil; andit consistsinthe combined processes
as carried onin whatis known as the ¢ Strong
(as Apparatus’’ and apparatus for which a
pending application of ours is now before the
Patent Otfice, the said processes being carried
on in acontinuous manner and intimately con-
nected; further, in the construction of appa-

~tusIn which to carry on said process, all of

20

which is fully set forth in the following speci-

fication, and shown in the accompanying |

-

drawings, which form part thereof,
The object of our invention is to provide a

suitable process and apparatus whereby either

heating or illuminating gas may be produced
on a large and economical scale, and utilize

~coal-dust as well as coal.
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In the drawings, Figure 1 is a sectional ele-
vation of a gas works or apparatusembodying
our invention. Fig. 2 isa plan view of same,
and Fig. 3 is a sectional elevation of the cap or
disk to be used to separate the apparatus into
two parts when either part alone is desired-to
be used. | I | -

A and B are two water-gas generators, and

-are connected at their bottoms, below the grate-

bars, by a flue, &, which may be left free and
open by an annular ring, H, being made a
part thereof, or closed by a solid disk, H, be-
Ing substituted for ring H, and thereby en-
tirely separate the generators A B from each
other,sofar astheirinternal chambers are con-
cerned. 'These generators are supplied with
alr or blast pipes I and steam-pipes J, both of
which are located below the grate-bars, the
former of whieh is provided with valves T’
and the latter with valves J* which admit
steam from the main J* to pipes or nozzles J.
The tops of these generators are provided

—

withthe usual charging-doors, b, and their bot- 50
toms with the cleaning-doors A’ B'. .

Generator B connects by flue K at the top
with the decomposing retort or chamber E, -

filled with open brick-work, preferably leaving

oblique passages, asshown. Thetop of cham- =5
ber Eis provided with ahopper, L, and feed-
roller I/, to feed coal-dust into the chamberin
substantially the manner carried on in the
Strong process. An air-pipe, M, provided
with a valve, M, admits air into the top of 6o
this chamber E. The bottom of chamber B
opens into combustion-chamber ¥ of the su-
perheater F by pipe or flue N. This super-
heater is provided at the bottom with an air

or blast pipe, O, provided with a valve, O, 65
hags its body filled with open brick-work and
its top furnished with a door, f, a steam-pipe,

J% provided with a valve, J°, and connecting
with steam-main J’, and an exit for the pro-
ducts of combustion and gas. The produets 7o
of combustion pass out by a passage, P, pro-

| vided with a valve, I, and the gas, whether

lluminating or heating, passes down a pipe,
Q, to washer or water-seal R, and by pipe R’
to holder. - |
. Theapparatus just described, it will be seen,
Is very similar to what is known as the
Strong apparatus. |

The generator A connects at the top by a
flue, S, with the top of a vaporizing-chamber, Sc -
C, into which the hydrocarbon oil is sprayed . -
under pressure from a nozzle, T.  This va-

73

| porizing or carbureting chamber is provided

at the top with a door, ¢, and air or blast -
pipe W, provided with a valve, W', has its 8s

body preferably filled with open brick-work,
and has its bottom connected with the bottom
or combustion chamber, D, of the saperheat-
Ing or fixing chamber D by a flue, U. The

bottom of this fixing-chamber D is provided go

with an air or blast pipe, V, having a valve,

V. Its body is filled with open brick-work,

and its top is closed with .a door, d, and fur-
nished with an -outlet for products of com-
bustion and heating or Hluminating gas. The 05
smoke passes off by a passage, P, furnished.
with a valve, I, as before, and the gas is con-
veyed to the holder by pipe Q,through washer




.....

(W

~ or water-seal I and pipe R'. Two washers

S
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are shown; butit is evident that only one would
be necessary in practice. r, |

Y is the hydrocarbon-oil receptacle, from
which oil is drawn by pump X and forced by
pipe to the spraying-nozzle. To regulate the
flow and cause it to be continuous, it is caused
to flow through a regulator, Z, which consists
of the cylinder 7/, into which a weighted
plunger, Z*, works. To make the pump work
automatically, the steam-valve X' may be con-

trolled by a rod, X2, connecting with the plun-

ger 77, so as to shut off the steam the moment

the spraying operation is stopped by the valve
't on nozzle I. -

If desired, the chamber C may be dispensed
with and the gas from generator A passed into

the bottom of chamber D, the oil being ad-
mitted either in the top of generator A or bot-

tom. of chamber D. | - -
(¥ is the-air-blast fan, and C* the air or blast
main, which supplies air to the various blast-
pipes, previously referred to.
The operation is as follows: The valves P
P’ and all of the air-valves are opened and all

of the others closed. Combustion now takes
place in generators A and B, and the products

of combustion from each of said generators

takes its respective course to chambers C and -

D or chambers E and F. The carbonic oxide
produced in chamber B is burned in chamber
E, either in part or whole, and is then passed

up through chamber I, where any gas remain-

ing is completely burned, and the resulting

yroducts escape by valve P’ into the atmos-
phere. This operation soon bringsthe carbon

in generator B to incandescence, and heats the
open brick-work and walls in chambers Eand
Ftoahighdegree. In preciselyasimilar man-
ner the coal in chamber or generator A is raised
to incandescence, and the carbureting-cham-
ber C and fixing-chamber D heated to a high
degree. The valvestothe blast-pipes are then
all closed, and the smoke-flues P closed by
their valves P’. The steam-valves J* and J*

arethen opened. Coal-dustisallowed to drop

from hopper L into chamber X, and oil is

- sprayed into chamber C by nozzle T.  The

R0

oxide.

steam is first highly superheated by passing
through chamber F, and in passing up. cham-
ber E it is met by the finely-divided coal-dust
in. the highly-heated chamber, thereby caus-
ing a decomposition of the steam to take place,
producing water-gas, which consists of a mix-

¢z ture of hydrogen, -carbonic oxide, and car-
-~ bonic acid. This gas, with any free steam,
 passes into the top of chamber or generator A,

and passes down through the highly-heated

~ earbon contained therein, converting all of the
60

steam into hydrogen, carbonicoxide, and car-
bonic acid, and reducing part of the acid to

pipeJ. Thelatter, being decomposed, greatly

This water-gas is then caused to pass
~ up through the red-hot mass of carbon in gen- |
. erator A, in company with steam admitted by

the Bonneville patent.
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resulting gas thus producéd passes into the .

chamber C, where it meets with the sprayed
oil, and is thereby carbureted or converted into

an illuminating-gas, which is fixed by passing 7o

up through retort or fixing-chamber D, and
then passes tothe gas-holder. By this processit

is possible toutilize coal-dust without using ex-

ternal apparatus in which to carburet the re-

sulting gas produced by the decomposition of 75 _'

steam by passing the latter into the coal-dust
in the heated chamber,as hereinbeforeset forth.

A heating-gas may be produced by omitting

the carbureting operation, and in this case 1t
is unnecessary to heat the chambers C and D.
When the demand for gas is small, the flue G

80

may be closed by plate H', and the left-hand

part of the apparatus alone may be used; or,
if desired, the right-hand part may be used

with an external or independent carbureting
apparatus, as in the case of Strong’s apparatus.

For instance, the left-hand part of the appa-

ratus would in many instances be sufficient to
oenerate the required quantity of gas during

| AT A
partsor the entire apparatus would be required =~

summer, while both the left and right hand

during the winter.

It is evident that the flue K may connect
directly with flue G, cutting out generator B,

if desired; but we prefer them as shown.
" In English Patent No. 5,310 of 1879 1s de-
seribed a processin which steam,after being su-

perheated, is passed througha shower offinely-
divided carbon, and the resulting gases passed
down through a bed of incandescent carbon;

‘but this is only part of our process, for in that

patent no proyision is made for an excessive

| production of gas in ashort space of time, and
‘the conversion of carbonic acid into carbonic

oxide, by which the composition of the result-
ing gas is greatly improved, be it for heating
or illuminating purpose. It is upon these fea-

tures that the novelty of our process depends.

TIn addition to the foregoing, there is no ad-
mission of fresh steam to the gases between

their place of generation by the carbon-dust
‘and incandescent bed of carbon in the Bonne-

ville patent, and it is upon this important dif-

ference, as wellas the two beds of incandescent
carbon, that the novelty of our process lies

over and above that set forth and shown in

“We are also aware of the patent to Strong,

‘November 13; 1877, No. 197,062, and claim
nothing therein set forth or shown.

_ , Strong
decomposes steam by a shower of carbon-dust,

and passes the resulting gases mixed with any

undecomposed steam down through a bed of
incandescent coal. Now, by his process he

fails to utilize to the fullest extent the decom-

93
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posing-power of said bed of incandescent coal,
while, on the other hand, if he were to mix

fresh steam with the gases produced by the
first decomposition, as applicants do, and then

pass the mixture down through the bed of car--
bon, he would greatly increase the yield of gas.

130

increases the quantity. of heating-gas, andthe | Having now described our invention, what

-
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we claim as new, and desire to secure by Let-
ters Patent, is— - |
1. The herein-described process of gener-
ating water-gas,which consists in first raising
5 to incandescence two beds of carbon by fore-
Ing air into and through the said carbon, and
then burning the resulting gasesin a series of
chambers, thereby heating them internally,
then in superheating steam by passing it
10 through one of said heated chambers, then
decomposing said superheated steam by bring-
1ng it into contact with finely-divided carbon
in a heated condition, producing a mixture of
hydrogen, carbonic oxide, and carbonie acid,
15 then passing said hydrogen,carbonicoxide,and
- carbonic acid, with any undecomposed steam
mixed therewith, down through one of said
beds of carbon, and then mixing the resulting
gases with more steam and passing them
20" through the second of said beds of highly-
heated carbon,then carbureting resulting gases
produced thereby, and finally fixing said gases
by passing them through a lighly - heated
chamber, substantially as and for the purpose
25 Specified. |
2. The herein-described process of generat-
Ing water-gas, which consists in first raising
to incandescence one or more beds of carbon
by forcing air into and through the same, and
30 then burning theresulting gases in one or more
chambers, thereby heating them internally,
then in passing steam through said highly-
heated chamber and bringing it into contact
- with finely-divided carbon in a highly-heated
35 condition, producinghydrogen,carbonicoxide,
and carbonicacid, and then passing said gases
through the incandescent bed of carbon in
company with more steam, admitted between
the place of decomposition by the carbon-dust
40 and bed of heated carbon, thereby producing
a resulting gas rich in carbonic oxide, sub-
-stantially as and for the purpose specified.
3. The herein-described process of generat-
Ing water-gas, which consists in first raising
45 to1ncandescencetwo beds of carbon by forcing
alr into and through the same, and then burn-
Ing the resulting gases in one or more cham-
bers, thereby heating the same internally, then
in passing steam through said chambers and

‘50 decomposing it by bringing it into contact with

a shower of finely-divided carbon in a heated
condition, producing a mixture of hydrogen,
carbonic oxide, and carbonic acid, then pass-
ing said hydrogen, carbonic oxide, and car-

55 bonic acid, with any undecomposed steam

mixed therewith, down through one of said
beds of carbon, and then mixing the resulting
gases with more steam and passing them
through the second of said beds of carbon,
60 producing a gasrich in carbonic oxide,substan-
trally as and for the purpose specified.
4. The combination of generators A B, de-.

s

composing-chamber E, provided with means
to discharge coal-dust therein, superheater F,
chimney-flue P, having valve I”, opening from 6 5
sald superheater, steam-pipe J, opening into
sald generators below the grate-bars, steam-
pipe J% opening into the top of the super-
heater, blast-pipes I, opening into the oen-

‘erators below the grate-bars, blast-pipe M, 7o

opening into said decomposing-chamber E,
blast-pipe O, opening into the bottom of sald
superheater, and connecting - flues between
said generators, decomposing-chamber E, and
superheater ¥, substantially as and for the vz
purpose specified. | |

5. The combination of generators A B,
chamber E, having means to discharge coal-
dust therein, chamber C, fixing retort or
chamber D, blast-pipes I, M, W, and 'V, steam- 8o
pipes to admit steam to chambers E, A, and
B, oil-nozzle T or its equivalent, and connect-
ing-flues, substantially as and for the purpose
specified. |

6. The combination, with generators A B, 83
of chamber E, provided with means to dis-
charge coal-dust therein, chamber F, carbu- -
reting-chamber C, fixing retort or chamber D,
smoke-flue P, having valve P, blast-pipes O,
M, I, W, and V, steam-pipes J and J?, hydro- 0O
carbon-nozzle T, and connecting-flues, sub-
stantially as set forth. - |

7. The combination, with generators A B,
of chamber I, having means to discharge

coal-dust therein, chamber F, carbureting- g

chamber C, fixing-chamber D, smoke-flue P,
valve P, blast-pipes O, M, I, W, and V,
steam-pipes J and J? hydrocarbon-spraying

nozzle, means to force said hydrocarbon into

the chamber C under pressure, and connect- 100
ing-flues, substantially as set forth. |

. The combination of generator A, pro-
vided with steam and blast pipes, a super-
heater, a hydrocarbon-spraying nozzle, T,
means to force oil or hydrocarbon fluid ‘into 103
sald nozzle under great pressure, and means to
automatically control the flow of said hydro-
carbon and keep it of uniform pressure. |

Y. The combination,with two generators, A
and B, having their bottoms connected by a 110
trunk, of air-blast and steam pipes entering
said trunk, a chamber, X, provided with
means to discharge coal-dust therein, and
blast and steam pipes to alternately admnit air
and steam to said chamber, substantially as 115
set torth. : .-

In testimony of which invention we here- -
unto set our hands. - |

ARTHUR O. GRANGER.
JOSEPH H. COLLINS, Jr.

Witnesses:
~ R. M. HUNTER, |
‘R. 5. CHILD, Jr.
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