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To all whom it may concer:

Beitknown that I, EDWARD N. DICKERSON,
of the city, county, and State of New York
have 1m"entec1 a new and useful Improvemeut
in Processes of and Apparatus for Producing
(Gas, of which the following is a {all, true, and
exact description, reference being had to the
accompanying drawings, |

This invention relates to an improved pro-
cess, by means of which gas can be produced

by the union of a solid and--a liguid, and the |

supply of gas be automatically regulated and

.dete1mmed so that only so much oas 1S pro-

duced as is consumed.

My invention is especially designed as ap-
plicable to a method of producing acetylene
by the union of ecaleium, or other metallic car-
bide, and water.

My invention is designed to supply a house,
or other point of eonsumptlon with the de_—
sired quantity of gas at the desired pressure.

My apparatus also enables. the ready dis-
posal of the refuse solid material, and, 1n one
form shown, the refuse material can be re-
moved without opening the interior of the ap-

paratus to the atmosphere.

My apparatus also automatically supplies
both the solid material and the water which
are to be united to form the gas.

I have discovered that the union of calcium

carbide and water causes an increase in vol-

ume in the resulting lime, which becomes a
calecium_ hydrate, and that, in consequence,

the lime which is soconverted has a tendency™

to clog in conical vessels with the apex down-

conversion may occur. My apparatus, there-
fore, in this respect, introduces a new funec-
tion, pamely: the function of producing the
gas from the material antomatically fed into
a chamber which is not filled by the material.

My apparatus will be readily understood
from the accompanying drawings, and its
mode of operation will be hereinafter more
fully referred fo.

Figare 1 represents a vertical elevation,

mostly in cross-section, of my apparatus in

its preferred form; and Fig.
of a modification. -

Inmy drawings similar letters refer to simi-
lar parts; and I will first describe the appa-
ratus shown in Flﬂ' 1, which deseription will 1

2,the same view

ﬂ'(—:*1111{31'3,1137 apply to KFig. 2 and I wﬂl herein-
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“after point out more speelﬁealty the modifi-
cation as shown in Fig. 2. -

A, represents a 'cmsed chamber confaining
the calcium earbide E to be converted. 1tis
closed by a suitable gas-tight gate valve F.
As these valves are Seldom absolutely tight
(though practically so), I prefer to arrange
above the cate valve Fa gas seal J, which isa
cup (]1pp1ﬂf" intoan annular eha,mber contain-

ing the sealing liquid. This cup is connected

by a flexible pipe H with the escape G, by
means of which any escaping gas can be led
away to a place where 1ts odor Or presence
will not be disagreeahle or dangerous. The
chamber A is readily filled when desired, by
opening the valve F, thereby allowmn'any gas
therein above the pressure-of the atmosphere
to escape, and then removing the cup and
filling the material in thronﬂ'h a funnel. Of
course, at this time the water in the appara-
tus is removed below the grating O, herein-
after to be described.

The lower part of the chamber A is an
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inverted cone, as shown, and the opening

through which the ea,rblde is fo fall Should
be prefembly at least ten inches.in diameter

assuming the carbide to be in lumps approxi- 80"_' .

mately one and a half or two inches in trans-
verse section. Belowtheinverted coneof the
chamber A this chamber again expands, as
shown, into an upright cone, in which, and at
a smtable d1stance, say eight inches below a

-grating O is placed. In a suitably propor-

twned apparatus’ this mav be about twenty-
two inches in diameter. This grating may
be of any suitable form, though I find round

85 .':'f': o

bars like an ordinary ﬁre n*rate about three- go

quarters of an inch from each other operate
well. The gas outlet is shown at M, and
should be large enough to extend above the
erating and below it to a small extent. This

is shown by the conical outlet N connecting g 5”

with the pipe M.  Of course, this special ar-

rangement is non-essential. Thepipe M,how-

ever, should preferably be large enmwh not
to hold any water which may be forced up
into it from the lower chamber B. 'T'he pipe
M is provided with a gas regulator T, which
allows gas to escape- to the delwery pipe Z
only at the desired pressure. Many such
forms of gas regulators are known, but the
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one shown in the drawings is convenient and | This enables the refuse lime falling uponthe =~

efficacious. It should preferably be made of
considerable size, having a diameter of the
bell of at least twenty inches. It will be ob-
served that the conical upper portion of the
chamber B has such relation to the grating O

and the contracted aperture of the upper.

cone, as that the material falling will not oc-

cupy the entire space above the grating O, |
but will leave an annular space Y greater or |
less in area around the central supporting
column. Theaction of the waterin thecham-

- ber B rising above the grate issuch as to con-

-~ lowed, by reason of the existence of the eham-
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- as shown in the drawin

40

vert thecaleium carbideinto caleium hydrate

the grate. At the same time an expansion,
of the material, due to the conversion, is al-

ber Y surrounding the column of material.
The generation of gas produces a great num-
ber of heat units, which tend to evapnrate in
theapparatusaconsiderable amonnt of moist-
ure.
through the material Il and thence through

ne upper part of the apparatus, these vapors |
' used, as shown in Fig. 2,

are drawn upward and affect the entire body
of material,tending to pulverize and compact
the same. I therefore withdraw the eas, pref-
ably at or about its point of pr oductlon with-

out allowing it to pass to any a,pprecla,ble ex-.

tent th-rough the unconverted maferial.

In order to reduce the heat, the whole ap-
paratus is preferably set in a tank of water
C, being supported therein by suitable sup-
ports S, so that the lower edge of the cham-

ber B is distant, say a foot, from the bottom |

of the tank. The normal water level may be
o), being maintained
by an automatic water supply D, which sup-

plies additional water in case the water level

.drops below the level ¢ in the operation of

o
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the device.
level—that 13, a constant supply of water
from a source exterior to the apparatus it-
self—Is very important, otherwise a rapid
consumption of water in this elass of appa-
ratus would constantly reduce the level, and
therefore diminish the pressure Wlthlll the
apparatus. Itis most important that when,
from any cause, the generation on the grate

slackens, there should be a sufficient height

of water to cause the interior level to rise
well within the chamber A so as to clear the
same.

The chamber B is provided with an eseape
outlet X, which may conneet withthe escape
pipe G. This is useful as a safety valve, as
will be hereinafter described.

The tank C is preferably provided with a
drain-pipe P, suflieciently above the level of
the opening K to retain the gas &t mormal
pressures, say the pressure of the system in
the ehamber B, when the water has been
drained to the level of P. The tank is also
provided with a drain cock R for emptying
the same when desired. It will be seen that
the tank C extends beyond the opening of B,

1

’ |
whichisa fine powder,and which falls through

If the gas produced is allowed to eseape |

~enough for a man tostand in.

with the escape pipe G, asin Fig. 1. B
| the pipe M passes through a body of water, |

The maintenance of this water |

fluetuations.

i

floor or into a removable tray beneath B to be :
removed by withdrawing the tray or shovel- 7 =

ing out the lime into the extending part of
tank C, which, in practice,
~Of course, in
larfre works, any well-known form of chain

and bucket ° remover can be operated beneath 7-

the chamber B to remove the falling lime.
The apparatus shown in Fig. 2, is substan-

tiailly the same, excepting that the cham-

ber B is a closed chamber. It is supplied
with waler from the water tank C which de-
livers back of the screen L, which has open-

ings at the sides and is merel) used to keep

is made large

L

some of the lime from passing into the eon-

chamber B. The opening K may connect

which therefore serves as a condenser of any
vapors which may escape with the g
which vapors condensing, flow back throufrh
the pipe M into the water.
arrangement, a separate condenser can be

sents a wdater chamber containing the coil

which bifarcates, one part M’ leading to the
regulator, and one part W leading back tothe

lower part of the chamber B. Any moisture

condensing in the coilin 'V or in the pipe M’
will flow baek again through the pipe W.
The chamber B is provided with a tight fit- 1:
 ting man-hole X for removing, at intewala-. .
' the deposited lime. | |
It will be understood that in both the ap-
- paratuses, where the chambers A are of con-
- siderable size, st:enwtllemnﬂ' brace- wda may
. be employed. - .
‘The operation of my apparatus will now =
be readily understood. BT
empty of water, the chamber A is filled With-._ R

The apparatus being

caleium carbide. Then water is allowed to

enter through the pipe D. This water rises

until it comes in contact with the body of

carbide E in the chamber B. Gas is then
generated, which passes by the pipe M te the
 regulator T and the delivery Z. As soon as,
the pressure in M is in excess of the desired

In Fig. 1,

oas, and

Instead of thlb o

pressure in Z, the regulator T closes and the

excess of pressure in the chamber A forces

' the vater in B downward, when it escapes
| into the tank C. The pulverlzed lime falls o
As
~soon as the pressure is decreased, the water o

through the chamber I3 to the boftom.

again comes in contact with the calcium car-
blde,and as a matter of fact,a very accurate
automatic regulation occurs, as a rule, in
practice, by sufficient, water coming in con-

tact with the calecinm carbide to supply the
“necessary amount of gas without any violent - =
If, however,no gas should pass =~

by the pipe M for a considerable period of
time, the vapors of water would gradually at-

tack the caleium carbide, even though the

water itself was not in contact with 1t In
this case, the excess of gas so formed gradu-

' necting pipe between the tank C and the

in which B repre-
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ally fills the chamber B, the “a,ter in B fall- | plying an excess of water ffom a source ex-

ing, and, in order not to produce excessive
pressure in the apparatas, the overflow pipe
(Q prevents the raising of the level of the
water in the tank C. The chamber B should
be large enough to take charge of any such
excess of gas which might be formed from
the vapors of water; but . to prevent-escape
in the place where -the apparatus is located
when the water level has fallen below the

- opening K,anyexcess of gas will then escape

5

through the pipe G, which, of course, should
be made large enough to allow the water to
run out of it when the gas level reaches the
outlet X. Any water of condensation from
the eseaping gas in pipe M returns as before
described. When it is desired toremove the

lime from the apparatus shown in Fig. 1, the

water is shut off from the pipe D and the
valve P is opened. - The lime beneath the
chamber B ean then be readily removed with-
out opening the apparatus, and, if desired,
calcium carbide can then Jt‘readilj?r be added
by first opening the valve Fand then remov-
ing the cover J.

Tn the apparatus shown 1n Fl“‘ 2, the lime
is removed by emptying the apparatus of

water through the pipe R, and then opening |

the man-hole X, having prewouqu opened
the valve F.

In case of any clogging of the carbide in

the chamber Y, the water will rise sufficiently

high to envelop and attack the carbide there. |
If by any chance the chamber Y should be |

packed with material so as to become gas

tight, which gas might then extend below the
level of the grating O and tkereby prevent |
the contact of the w&ter with the carbide, in

case the pipe M connected only above the

orating O, in such case the pipe M, having

| an Openinﬂ' beneath the grate, will allow the

.used in connection with Fig. 2,

excess of gas toescape and the water toagain
come in contact with the carbide. It is ob-
vious, likewise, that instead of the water tank
C, shown in Fig. 1, a water jacket can be
extending
from about the level of the grating upward
as far as may be necessary to abstract the
éxcessive heat units generated by the con-
version. It will be observed that in this ap-
naratus the governor T controls the water

supply D, since the water itself is consumed

in effecting the combination and thedemand

for the gas, and therefore the consumption of

the material being governed by the governor
T, such governor likewise determines the ac-
tion of the valve D.
- It is obvious that the mechanical arrange-
ment and shape of the parts can be varied
without affecting the prineiple of my inven-
tion.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. Theprocess of manufacturing gas, which
consists in automatically bringing into.con-
tact a solid and liquid material which by their

.union form a gas, and in automatically sup-

‘ternal to the apnaratus, thereby maintaining
a constant minimum level in the appamtus

and governing the same by the consumption

of the gas, substantially as deseribed.

2. The process of manufacturing gas, which -

consists in automatically bringing into con-

tact a solid and liquid material which by their
union form a gas, and in automatically sup-
plying an excess of water and governing the
same by theconsumption of the gas, the press-
ure of which gas in the supply is determined
automatically, thereby maintaining a con-

‘stant- pressure at the burner and a variable

pressure in the apparatm subbtantmll} as de-
scribed. |

3. The process of frenel atmg gasand remov- -

ing refuse material, which consistsin bringing
a liquid and solid in contact with each other

bycausing theliquid torise up to and through -

the mateual thereby allowing the refuse of
the solid material to fall throuwh the liquid,
and of removing sald refuse from the appara-

tus by W1thdra,w1nﬂ' said refuse horizontally
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frowm beneath the gas generator,and then ver-

tically through a surroun_dmﬂ' body of water,

without Gpening the gas generator to the at-

mosphere, bubstantmlly as described.
4. The combination in a gas generating ap-

paratus of a chamber for eontalmnw the oas-

producing solid material, of another ehambm
forcontaining water connectmﬂ' with said first
chamber by a eonstrleted orlﬁce, and of-a per-
forated support for the solid material below
said orifice in a chamber, greater in diameter

than the orifice, substantially as described. -
- 5. The combination in a gas generating ap-

paratus of a chamber for containing the gas-

producing solid material, of another chamber.

for containing waterconnecting with said first
chamber by a constricted orifice having an
independent overflow ehamber, and a perfo-
rated support for the solid material below

said orifice located in a chamber greater in -
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diameter than the orifice, bubstantmlly as de- -

scribed.

6. The combination of a chamber for con- -

taining a solid gas-producing body, an inde-
'pendent cha mber beneath containing a liquid -

which combines with said solid material to

1-1;5

form a gas, a fixed grating or equivalent sup-

port for supporting the solid material, and a

fas-escape pipe permanently fixed at the level

of the grating for removmﬂ' the gas, subbtan- |

tially as descrlbed

120

7."The combination of a chamber for eon- -

taining a solid gas-producing body, an inde-

pendent chamber beneath containing a liquid

which combines with said solid material to
form a gas, a grating: or equivalent support
for supporting the sohd material, a gas- -escape

125

pipe at the level of the grating for removing

the gas, and a constricted opening between

said upper and lower chambers and above the

gas-escape pipe, substantially as described.
8. In a gas producing apparatus, the combi-

130

nation of the chamber A, having a constricted
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- lower opening, the chambe_l_ B, greater in di-
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lower opening, the chamber B, greater in di-
ameter than the constricted loweropening A,
the grating O located in the chamber B at a

point greater in diameter than the constricted

opening, and the surrounding water-jacket C,
surrounding said constricted chamber and
serving as an overflow chamber, Substan tially

- as desel 1bed.

9. In a gas producing apparatus, the combi-
nation of the chamber A, havinga constricted

ameter than the constricted lower opening A,
the grating O located in the chamber B at a

point greater in diameter than the constricted

opening, the surrounding water-jacket C, sur-
IOI.'llldll]ﬂ" said conqtrlcted chamber and serv-
ing as an overflow chamber, and the gas es-
cape pipe M connected with the chamber B
below the level of the constricted opening of
chamber, and itself passing through the sur-
101111(11[10' water -Jacket subqtantlally as de-
seribed.

10. The combination of the chdmber A hav-
ing lower converging sides with the chamber
B having upperconverging sides uniting with

the chamber A to form a coustricted orifice, |

and the perforated sapport O for the solid ma-
terial beneath the constricted orifice, and a
chamber below the perforated su pport O, sub-
stantially as described.

11. The combination of the cha*nberA pro- |

k

vided with gate valve I, the water -seal J eon- [

541,429

nectmrr with ﬂemble pipe 1, thereby allow--..iff
ing the chamber A to be emptled of gas,and =
hkemse carrying off any escape past the Valve_‘j-:éi; ot

F, substantially as described.

'19. The combination of -the - generatlngf'_._%' B

chamber A, the water chamber B, the grating - :

O, a,nd overﬂow water chamber C and the gaa

T controllmfr the height of the water in the

13. The combination of the gas ﬂeneratorA

rounding water ehamber C prowded with au- |
tomatic Water supply arranged to deliver wa-

ter obtained from a source exterior to the
mechanism above the level of the grating O, | . -
and the overflow Q above thelevel of the wal:er T

supply, substantially as deseribed.

14, The combination of the chamber A, the
t water chamber B, the grating O, and the es- .
cape pipe & connectmﬂ* with the lower portion .

‘chamber B and the overﬂow chamber C, sub— ﬂ |
“stantially as deseribed. o AR

| the water chamber B, the grating O, the sur- 4 5

of the chamber B, normdllv beneath the water & .

E. N. DICKERSON
W1tnesses
- H. COUTANT
ANTHONY GREF.
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 level in said chamber thereby serving as an ©
i automatic escape, substantially as descrlbed LT
In testimony whereof I have signed my ,

- name to this specification in the presence of P
| two subsecribing witnesses.
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