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- UNITED StaTES PATENT OFFICE.

~ ARTIUR GRAIAM GLASGOW AND ALEXANDER CROMBIE HUMPHREYS, OF
- NEWYORK,N.Y. o>

METHOD OF AND APPARATUS FOR CARBURETING WATER-GAS.
SPECIFICATION forming part of Letters Patent No, 581,809, dated May 4, 1897,
~ Application fled August 6, 1895, Serial No. 568,391, (Nomodel) o
-~ To aﬂ’_wﬂom it may conbgﬁn,;.' ~ Jimpart heat to the said indepen_dént cham-
; .Bel it'-‘known_;that we,_'ARTHUR_ GRAHAM bers, the independent chamnbers, “however,
‘GLASGOW and ALEXANDER' CROMBIE HUM- | forming no part of the water-gas conduit and

PHREYS, citizens of the United States, and resi- | bein g connected with the air-blast apparatus

5 dents of the city of N ew York, county of New - and the generator in such a way that the air 53
York, and State of New York, (said GLAsGow used in blowing up the generator-fire will -
temporarily residing in'" London, ‘England,) traverse and be heated in .the 1ndependent

- have invented  certain new and useful Im- | regenerative chambers, preferably passing =
provements in Methods of and Apparatus for | from the said independent chambers through

10 Carbureting Water-Gas, of which the follow- | the fixing and carbureting chambers to the 6o -

ing specification is a true and exact deserip- generator, this being rendered practicable by

‘tion, reference being had to the accompany- | reason of the fact that the temperature of the

ing-drawi;ms‘,’whieh.fOI?m & part thereof. | air.is so high that it wiil not tend to rob the
Ourinvention relates to the man ufactureof | fixing and carbureting chambers of an inju-

o 5 carbureted water-gas, and has for its obje_ct,a;_ rious amount of heat, as would be the case if 65
- More perfect utilization of the heat generated | it were passed directly to them without pre-
In the stages of the process known as © blow- | heating. S |

ing-up the generator”—namely, that stage | - Our invention in detail and the apparatus
~ which consists in forcing airinto the fuel-bed adapted forcarrying it into effect will bestbe
20 contained in the generator for the purpose of | understood as described in connection with 7o
‘raising Its temperature to a suilicient heatfor | the drawings, in which the apparatus isillus-
the proper decomposition of steam. | trated, and’in which— I
" Inapproved modern practice the potential |  Iigure 1 is a plan view of our new appard.
| ‘heat or a portion thereof of the gases passing | tus; Iig. 2, a sectional elevation thereof, the
25 off from the generator during the blowing-up parts being represented as. spread out intoa 75
- OPGI'&tiOH is stored by,_se_eondary _GOl.Illb_llSLiO]'l " ]_)la-.ﬁe; Flg 3, a f;f(}_n_t view of a, Vﬂh"e arrange- .
of these gasesinregenerative chambers,which | ment which we have devised for the conven-
- chagpbers are afterward utilized for vaporiz- | ient reversal of the steamm: and opening and
- Ingoil during the time when water-gas 1S issu-. elo‘sin'go.f-t?he-pr*operwateregas-.deliverypipes. |
30 ing from the generator and forconverting the | Fig. 4 15 a side elevation of the said valve ar- 8o
~ oil-vaporsinto fixed gases. ~In some appara- rangement, and Fig. 5 a view illustrating a "
. tus these regenerative. chambers are utilized | modification in the arrangement of the appa-
for superheating the steam which is forced | ratus. T
into the generator as well as for fixing the { Ais the generator, which, as shown in Figs, |
35 gases. o L 1 and 2,is provided with gas-take-off pipes 85

- We have ascertained that.in the manufac- | K ¥', leading from the top-and bottom of the -
ture of carbureted water-gas the blast-gasesas | generator to a commom delivery-pipe E? and -
they leavethe regencrative chambers used for | provided with valves Fand F', by which either

carbureting and fixing the gas have still suffi- | branch can be closed at will. The gas-take-
40 cient sensible and potential heat toimpart a-| off pipes are duplicated, one pipe K? in the go
© high temperature to the air used in the blow- ‘eonstruction shown leading to the carburet-.-
~ ing-up operation, and that this heat ean be | ing-chamber B, while the other leads to the
utilized . to ‘pronounced advantage by the carbureting-chamber 13'. = Each of the said

R ';meth(:ids“he'reiinafter-describgd,-and of which" -carbureting-chambers is connected with a
45 an essential feature is the provision of two | fixing-chamber, (indicated at C and C',) con- g3

o ,i’ndépendeni;-g'or"_supple[méntal regenerative nection being made by a conduit, such as X
- chambers connected with the chambers used or K. Of-course any. usual construction of -
for carbureting and fixing the gas in such a | carbureting and fixing ¢chamber ean be em-
‘way thatthe blast-gases after leaving the fix- ployed. . e .
‘50 1ng chamber or chambers will traverse and'| D and D' indicate the supplemental or in- 160
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dependent regenerative chambers, which, as |

shown, connect with the fixing-chambers C
and C' through pipes L. and I/, [ { indicating
valves in said conduits, by which they can be
closed at will, though the presence of such
valves is not essential, as will be explained
hereinafter. | |
G and G indicate steam-pipes, by which

saturated steam can be introduced either to

the bottom or top of the generator.
"H and IT' indicate oil-supply pipes leading
into the carbureters 3 and B'.

11’ I? indicate. connections from the air-

blast (not shown) to the various regenerative
chambers, the air being admitted there-.
through where secondary combustion in such .

chambers is desired.  Obviously these blast
conduit branches may be led off {from the
main conduit at any point, and therefore the
air delivered throngh them may, if desired,
be preheated in the independent chambers

- D and D',
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J J' indicate the air-blast conduits leading
toeach of the chambers Dand D’.  Asshown,
these pipes enter the base of the chambers,
but it may be advantageous under certain
circumstances to distribute the air at various
points in the regencrative chambers D and

D', soas to prevent the cooling down of one
part of said chambers to too great a degree.

M and M"indicate the two branches of the
steam-supply pipe which lead into the two
sets of regenerative chambers, and which, as
shown, enter the heads of the fixing-cham-
bers C and €', at which points it is good prac-
tice to introduce the steam for the purpose
of superheating it before it enters the gener-
ator. The steam-pipes, however, may be in-
troduced into the chambers D and D', {forin-
stance, at the pointsindicated in dotted lines

at m and m', in which ecase the valve [ can

safely be dispensed with. | _ o
- N and N’are the gas-take-off pipes, leading
from the fixing-chambers C and (7 to a com-
mon receptacle O, which, as shown, is a seal-
box, U being the gas-conduit leading there-
from. ' . .

Sand S are valves adapted to close the ends

of the pipes N and N’ and, asshown, secured

to the ends of levers pivoted at R', the lever-
arm R being provided by which the levers
carrying the valves are actuated and their
valves brought intooperation, one pipe being

- closed and the other pipe being opened, nece-

essarily, by the same motion. The lever Iy
is actuated through a rod Q by means of a
lever P P, pivoted at I’ the working arm I”
of the lever being connected by alink T with
a lever TV, which in turn is connected with a
cock or valve T2 by which steam coming {rom
the source of supply through a pipe M?is
turned either into the pipe M or the pipe M/,

“and, obviously, by this arrangement the re-

versal of the steam always takes place simul-

‘. t’an'ec}u slywith the opening of the gas-delivery

pipe corresponding to the position of the

steam-cock.

-

581,909

'V and V' indicate take-off conduits for
blast-gases leading from the-base of the cham-
bers D and D'.

In Fig. 5 we have illustrated two generators

(marked A and A') connected by a conduit a’

70

at their bases and with the carbureting-cham-

bers B and B’ by means of the pipes E'E'.
At g and ¢’ we have indicated pipes for satu-
rated steam leading into each of these genera-

tors, and in this figure, as well as Fig. 2, we

75

have indicated at a acold-blast conduit lead-

ing to the base of the generators. -
The apparatus having been brought to’a
proper temperature throughout in any con-
venient way—as, for instance, by passing
blast - gases first through the regenerative

chambers on one side and then through those

on the otherside—the operation of manufac-

turing gas will be carried on as follows: First, -

assuming that the chambers on the left-hand
side of Fig. 2 are those most highly heated air

8o

will be forced into the chamber D through

the conduit J. Passing through the ‘said

In case the air enters the top of the generator
he valve I’ in the pipe through which it en-
ters is of course opened and the eorrespond-
ing valve I closed, while in the other set of

take-off pipes the valve I is open and the

valve I eclesed, so that the air will pass
down thirough the fuel in the generator, and
thence through pipes E and E? at the right-
hand side into the chamber B'. Of course

Q0

chamber it will enter the chamber C by means
of the pipe I, thence pass through the con--
duit K and chamber B, and thence through
conduit E? either to the top of the generator
through pipe E’ or to the bottom of the gen-
‘erator through pipe E, as may be desired.

95
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by reversing the valves I and I the course

of the air will be upward through the fire
and the delivery will be through the pipes
3 and E?at the right-hand side. . The blast-
cases will pass through the chamber B',thence
through conduit K' to the chamber C', thence
through conduit 1.’ to the chamber D', from
which they escape through the take-off con-
duit V'. Secondary combustion in each of

ilic ehambers through which the blast-gases

are passing is provided for by introducing air

throughthe pipes I, I'yand 1. Theblastof air

IIO

113

is then eut off and steam introduced into the

head of the chamber C through the pipe M or
into the chamber D, as through the pipe m, in
case no valve [ is provided in the pipe L. The

‘steam sweeping through the chambersCand b
beeomessuperheated and entersthe generator

assuperheated steam.  The water-gastformed
in the generator by foreing the steam through
the heated fuel then passesthrough the cham-
ber 13, into whieh oil is also forced, and the
mixed gases then passto and are fixed in the
chamber C', from which they issue through
the pipe N'and intothe seal-box O, the valves

S and S being in the position. indicated in

Fig. 8. TFrom the box O the gas is passed
through pipe U to any convenient storage-

I2C
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tank. At the end of the gas-making run we



- prefer to reverse

M and admit it in .
‘tion closing the pipe N’

581,900

lever P 80 as to cut off the steam from pipe

| and opening the pipe
N. Thesteam then sweepsbackward through

the chambers C' and B’ to the generator and

through it into the chambers B and C and

- then through the pipe N to the seal-box and
delivery-pipe. Thisreversal of the gas, which -

10

of course takes place after the oil is cut off at

‘the point H', sweeps the rich gas out of the
chambers C"and B'and forcesa certain ¢guan-

.15

between the lean gas in the chamber C and

tity of lean gas into and through the cham- -

bers B and C, no oil being introduced at H
at this time, and a layerof steam intervening

- the air in the chamber D in case steam is in-

A valve [ makes an ,
‘vents possibility of an explosive mixture.
When the right-hand side of the apparatus

20

troduced at m, while of course the use of a
absolute cut-off and pre-

has been filled with steam and the left-hand

side with lean gas, the steam is cut off by an
~ Independent valve, such as indicated at M3,

.. 25

~ valve controlled by the lever P P’ is to be

and which must be employed at any rate, SO

it will be seen that the reversal of the steam-

- made only once for each change of direction.

| s

Alr is next introduced into the independent |

chamber D’ through conduit J' and passed

- through the chambers C' and B’ to the genera-

- Yor, the products of combustion then passing

- through and being employed toheat the cham.
bers B, C,and D. Thensteam 18 introduced
through pipes M’ or m/, superheated in ¢ham-
bers C"and B, and passes through the genera-

35

~ tor, the water-gas then passing through and

- 10

being carbureted and fixed in the chambers

B and C, from the last of which it passes

through the pipe N to the seal-box. After
this run the steam is again reversed by the

~ lever P P’, the apparatus swept.out, and then

- again the air isintroduced through the cham-

45

~that-our
and can be o

ber D. - - -
We have .described in detail the above
method of operation because it shows clearly

perated without danger of the

- formation of explosive mixtures of gas and

50
53
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air. Thesequence of operationsean be varied

“In ways which will be apparent to all skilled

in the art, and it will also be understood that

by providing an independent blast, as a, and
- steam-conduits,as G.and G', we have in view
particularly the proper trimming and balance |
- of the temperatures which sometimes render

the use of these appliances advisable.
It will be apparent that by passing the air

~ directly from the independent chamber D
and D’ to the generator the main benefits: of
- our invention would still be obtained. We

- prefer to utilize the three regenerative cham-
“bers as the conduits for‘the air on its way to

- 65

the generator,because the air is heated there-

5 [
- .

by to a higher degree and will not absorb so
- much of the heat as to interfere with the.
properfunctions of the carbureting and fixing |

,'the steam by moving the

the pipe M’, this same mo-

‘Steam, blast-gases and water-gas through the

apparatus is entirely practicable

| steam, blast-gases and
apparatus. |

chambers. This is true also as to the steam -

‘which, obviously, having been admitted as

through pipesm and m' to the chambers D
and D', could pass directly to the generator,
but as with regard to the air'we prefer the

7¢

construction shown, where the apparatusis

doubled, as indicated in the drawings.

Nerial No. 555 | sh
scribed a specific apparatus in which the air
and steam are not passed through the car-

bureting and fixing chambers. o
Having now described our invention, what

555,489, we have shown and de-

In
another application filed by us J aly 10, 1895,

/5
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we claim as new, and desire to secure by Let-

ters Patent, is—

1. The combination with a water-gas gen-

erator of two sets of carbureting and fixin g
chambers, a water-gas take-off leading from
each of said sets, a supplemental regenera- .
‘tive chamber filled with refractory material

each of said séts, blast-gas’
take- offs leading from -each supplemental

‘also eonnected to

chamber, air-blast conduits leading intoeach

90 -

of the supplemental chambers, steain-con-

duits leading to the generator, and valves ar-

ranged as described for reversing and alter-

nating the. passage of air, blast-gases, and

water-gas through the apparatus. -

chambers, a water-gas take-off leading from
each of said sets, a supplemental regenera-
tive chamber filled with refractory material
also connected to each of said sets, blast-gas
take-offs leading from each sup

| _ .95
2. T'he ecombination with a water-gas gen-
-erator of two sets of carbureting and fixing

I0C

plemental

chamber, air-blast conduits leading into each

"of the supplemental chambers, steam-con-

duits leading into a member of each con-
nected set -of carbureting and fixing cham-

105

bers, and valves arranged as described for
reversing and alternating the passage of air,

apparatus. S .
3. The combination with a water-gas gen-
erator of two sets of carbureting and fixing

| chambers, a water-gas take-off leading from
each of said sets, a supplemental regenera-

tive chamber filled with refractory material

110

1 -

also connected to each of said sets, blast-gas
take- offs leading from eéach supplemental .

chamber, air-blast conduits leading into each

of the supplemental chambers, steam-con-
duits leading into a member of each con-
‘nected set of carbureting and fixing cham-

I20

bers, and valves arranged as described for

reversing and alternating the passage of air,
water-gas through the
4 The combination of a water-gas genera-
tor with two sets of carbureting and fixing

chambers, gas-conduits as N N’ leading from.

each of said sefs to a common receptacle,

steam-conduits as M M’ leading into each set

125

'136 '

of said chambers; a double valve as S 8§ ar-
ranged to alternately close and open the con-

duits N N’, g eock or valve T? adapted to al-

_te_rna;te‘lly' open and close the conduits M M"



10

to a source of steam-supply and a valve-ac-
tuating device as lever P arranged to simul-

"i;aneonsly actuate the valves S 8’ and T* and
so as to at the same time reverse the steam- |

current, open the gas-conduit in proper rela-
tion thereto, and close the other gas-condutt.
5. Themethod of making carbureted water-

oas which consists in forunw air through a
preheated regenerative chamber .:Lda,pted to .

store heat and supplemental to the chambers

used for carbureting and fixing the water-gas

and thence into the oenerator, then dmwmﬂ*
off the products of combustion through a set

of carbureting and fixing ehambers zmd an-
other supplemental preheated regenerative |

chamber and using its actual and potential
heat to heat said chambersi then cutting oft
the air-blast and forcing steam into the gen-

erator, drawing off the water- -gas throuﬂ'h one

20

30

35

of the ehambers adapted for carbureting and

fixing, and forecing oil therein to e&rburet
said gas, then cutting off the oil and steam

and fmcmﬂ' alr tthUf”h the second supple- |

mental prehemed regenemtwe chamber to
the generator drawing off the products of
cembustlon through the second set of cham-
bers adapted for carbm'etmg and fixing gas
and thence through the first-mentioned sap-
plemental reﬂ'enemtwe chamber, and thus

continuing altﬂmatmg the air-blast and the.
course of the water-gas, and in all cases draw-
ing off the carbureted gas before it reaches

the snpplemenml 1egenemtwe chdmbers in
which air 15 heated.

6. Themethod of making carbu reted Wate r-
oas which consists in fommrr air through a
preheated regeneralive ehﬁmber ada.pted to
store heat and independent of the carburet-

 ing-chambers,andthence through a preheated

4.0

regenerative chamber or ch&mbers adapted

for carbureting and fixing gas into the gen-
erator, dra,wmﬁ* off the products oi combus-

. tion throuah a similar set of regenerative

45

chambers and utilizing the actual and poten-

tial heat thereof to heafﬁ 'said chambers, then
cutting off the air- -blast and forcing steam |

drawing off the

4 _ 581,009

| into the gener ator then drawing off Lhe water-

gas through the portion of the other set of

chambers adapted for carbureting and fixing
and injecting oil therein to carburet the gas,
then cutting off the steam and foremﬂ' alr
through 'bhe second set of chambers to the
generator drawing off the products of com-
bustion through the first set, and thus con-

tinuing a,ltematmg the air- blast and in all :

cases drawmﬂ. off carbureted gas before it

reaches the chamber into which air is first in-
troduced.

7. The method of makmn‘ carbureted water-

ogas which consists in forcmg alr through a

preheated regenerative chamber, adapted to -
 store heat and independent of the ca,rburetmﬂ?
chambers, and thence through a preheated re-

generative chamber or ehambers adapted for
carbul eting and fixing gas into the generator,

products of combustion
throug oh a similarset of regenerative chambers
and ut1l1zmﬂ‘ the actual &nd potential heat

thereof to heat said cha,mbers, then cutting off

the air-blast and forcing steam through one

get of echambers into the O’enemtor then draw-

ing off the water-gas throucrh the portion ot

the other set of chambers adapted for carbu-

reting and fixing and injeeting oil therein to

carburet the gas, then cutting off the steam

and forcing air throuﬂ'h ‘the second set of

"chambers to the ﬂ‘enemtor drawing off the

products of combustmn through the frst set

and thus continuing altem&tmg the air-blast

and steam and in all cases drawing off carbu-
reted gas before it reaches the chamber into
whmh air is firet introduced.
| ARTHEUR GRABAM GLASGOW.
ALEXANDER CROMBIE HUMPHREYS.
Witnesses to the swnature of Arthur Gra-
ham Glasgow:
F. HUEMAN,
- WILLIAM SKEATE
Witnesses to the signature of Alexander
Crombie Humphreys:
Wii. W. RANDOLPH,
FrANX H. BUCKLIN.
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