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To all whom it may concern:

Be it known that I, CHARLES S. BUETON a

~¢itizen of the Umted States, residing at Oak

IO
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Park, county of Cook, and State of Illmms,

hzwe invented certam new and useful Im-

provements in an Automatic Gas-Machine,
which are fully set forth in the followmo*

speelﬁeatlon reference being had to the ac-

companying drawing, formmﬂ" a part thereof.
In the drawing the figure is a vertical sec-
tion of my 1mp10ved gas-machine. -
This invention 1elates to machines in and
by means of which gas is generated by means

of a union of a 11qu1d and solid. The most
familiar instance of this sort is aeetylene oS

made by the use of calclc carbid and “atel.
as the solid and liquid, respectively; and in
the following specification I describe my in-
vention Wlt]l reference specifically to this gas
and these elements as a means of makmw it;

but I do not intend thereby to be 11m1ted to
the use of the machine with water and carbid

of caleium, although these elements are used

in the description fOI‘ convenience.

scoping gas-holder with water seal, A being

the lower or fixed section and B the upper or

moving section.

A pipe C extends up through the bottom
of the fixed section, teunnmtmn' above the

water-line.
A siphon D) is mounted on and carried by

- the moving section, having a limb D’ protrud-
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ing down Wlthm the upper open mouth of the |

pipe C, the other limb D? extending .to any
convement depth in the water, and fm maxi-

mum utility it may extend Substantlmly or

nearly to the level of the lower open mouth

of the moving section.

A check- valvp D3is necessary at some point
in the siphon, opening in a direction to per-

mit the water to pass through the siphon into

the Itmb D and out 13]110110'11 the limb D', It
18 most conveniently located at the top of the
siphon, as illustrated. Preferably the siphon
is made to extend both limbs through the top

of the section B, so that all necessary valves.

can be locked outside the holder.

A three-way cock D*is located at the top
of the limb D’ and adapted to be set 80 as to
form part of the siphon-passage and not open
other Wlse or 8¢ as to close the siphon- -passage

| generating-chamber.
vertical limb of a Y, whose oblique limb E'

| and also a passage upwald to the funnel D>,

The purpose of this valve is to afford means

for shutting off the 51]_:)]101:1 -passage enfirel

Yy 55

Or opening 1t f01 pumlnw throu*f}*h the fun-

nel D5,

The pipe C belowl the holder is provided
with a gate-valve €', and below said valve it
opens into a pocket E which constitutes the
ThlS pocket E is the

conbtltutes the dlschmwe from the carbid-

‘magazine E?, which, as 1llustra,ted 18 a vers-

tical cylmdel extenduw up alon ﬂ'Slde the
holder and provided at the top with a cover

'E4, which is set in the annular pocket E°, sur-

rounding the top of the magazine, said pocket

‘being filled with liquid EL‘I‘ld constltutmn* a
.11C1111d seal for the cover.

“At the bottom of the generating-chamber E
is a grate or pelfomted plate e, and below

6o

said cha,mber E isan ash-receiver F provided

{ with a shut-off gate or valve I’ at the bottom.
‘The pipe C may have a perforated terminal

| ¢ below the valve C' and protl uding centrally
This machine comprises an Oldll’l&r‘} tele- |

within the chamber E for a purpose which
will be hereinafter fully explained.

Efis a vent-cock attached to the cover Et
and connected by a flexible pipe ¢° to any
convenient flue. X7is an inlet ventilator or
draft cock contr ollmg an inlet for air into the
lower part of the generating-chamber E. The
use of these coeks E® and E7 Wlll be herein-
aftelr explamed

- (& is the service-pipe, which leads from the
gas-space of the holder,and H is a guide-pipe
made rigid with the top ot the seetmn B of

‘the holder, the pipe G entering said guide-
pipe and havmﬂ' a collar &, which fits the
latter, a bllShlI]U‘ H' being also provided at
;the lower end of the pipe H fitting the pipe
@&, so that the two pipes telpseope one within

the other as the section B rises and falls, the

collar G' and the bushing H’ constltutmﬂ'

stops whose en gagement 111111138 the expansion
of the holder. The pipe I is perforated near
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the top to admit the 24as, whmh passes out

thmuﬂ'h the pipe G.
The opemtlon of this machine is that upon

the sections of the holder being properly tele-

scoped and supphed with water, the air be-
ing allowed to escape through the pipe G un-
til the sectlon B deseends far enough to bring
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the lower mouth of the branch D' of the si-
phon below the water-level in the holder, the

- siphon being primed through the funnel Ds,

10

and the valve DS being then set 80 as to shut
off the funnel, but open the siphon-passage,
water will pass through the siphon and be
discharged from the mouth of the branch D/,
falling through the pipe C into the chamber
E, the valve C being opened. If there be

carbid of calcium in the chambel, oas will be
immediately generated by the contact of the
water with the carbid of calcium and will pass

back through the pipe C, the water falling

therein in drops or a slenderstream, offering
no essential obstruction, and will first dis-
place the air in the holder and then pass out
through the service-pipe G for consumption.

- S0 long as the consumption equals the sup-
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ply generated the holder will remain expand-
ed fo the point which will cause the siphon
to discharge the amount of water which is
necessary togenerate the amount of gas which
1s being consumed. If the amount of gas gen-
erated exceeds the consumption, the holder
willexpand and thesiphon belifted and imme-
diately cease to discharge water into the gen-
erating-chamber, thus causing the production
of gas to cease until the consumption over-
takes the supply and the holder collapses
enough to bring the siphon discharge-mouth
again below the water-level. Thus in prac-
tice the holder will stand expanded to an ex-

- tent which will cause the discharge-mouth of
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the siphon to vibrate slightly past the water-
line, passing below it and rising above it only
sufficiently to discharge water and interrupt
the discharge, as 1equued

The pelfmated terminal ¢ of the pipe C,

~within the chamber K, prevents the embld

descending through the ‘branch E' from piling
up through the top of the chamber, making
the carbid below the end of the perforated
terminal and directly upon which the water
falls of less depth than it would otherwise
be and leaving a gas-space above it around
the terminal, so tha,t the gas escapes more
freely, passing through the perforations of
sald terminal. The terminal is not essential,
however, and may be omitted. In order to
increase the generating capacity of the de-
vice, it may be important that the water,
which for rapid generation will be delivered
in a continuous slender stream, shall be dis-
persed over as large a quantity of carbid
as possible, and so have opportunity to act
upon the carbid to generate gas therefrom
before it can escape through the grate. For
this purpose a bar ¢’ may be extended across
the mouth of the terminal ¢, onto which the
water will fall and into which it will be dis-
persed in a spray over the carbid.

As the calcie carbid is dissolved by the-ac-

~tion of the water in generating gas the re-

“with an excess of water su

siduuam passes through the grate ¢, mingled
ficient to md;l{e it
uid, and the place vacated above

moderately

the grate is taken by a fresh supply of carbid |

609,226

I sliding down the branch K of the Y from the

carbid-magazine, operating somewhat after
the manner of a self-feeding coal-stove.
residuum can be removed from the residuum-
receptacle I' at any time without permitting
the escape of gas by merely first closing the
valve D* and then the valve C', said valve C'
cutting off all gas communication with the
holder and the Valve D* preventing the dis-
charge of waterinto the pipe Cwhilethevalve
(isshut. Thisleaves only the gaswhich may
be in the magazine to be provided for, and this
is cleared out by opening a valve E° and the
vent or draft valve EY, which controls a pas-
sage leading into the lower part of the gener-
ating-chamber K. The gas in the magazine
being lighter than air, the opening of these
two valves will permit the air to force the gas
out upwardly into the ventilating-flue, which
will be accomplished in a few seconds, after
which, the gate or valve I’ being opened, the
residuum may be drawn out in a semiliquid
condition without the escape of any trouble-
some quantity of gas, The same method will
be followed when it is desired to replenish
the supply of carbid in the magazine, the
cover E*being removed for the purpose.
The whole process of withdrawing the ash
or replenishing the carbid will occupy but a
few seconds, so that the interruption of the
process of generation during that time causes
no inconvenience, the supply in the holder
being-ample for a very much longer time.
Suitable means for maintaining the water-
supply in the holder may be added to avoid
the necessity of replenishing that supply by
hand or otherwise periodically—for exam-
ple, astand-pipe K on a supply-pipe K',which
latter leads into the holder, the stand-pipe
having an overflow & at the level necessary
to maintain the desired level in the holder—
that is,as much higher than the inner liquid-
level of the holder as necessary to measure

the desired pressure to be maintained on the

gas. 'I'he valve K* which controls the sup-
ply, will 1n such case be set so as to admit
continuously, as nearly as can be calculated,
the amount of water which can be taken out
by the siphon to produce gas.

A few experiments will determine in each
instance the properadjustment of the valve,
and a gage-glass K? on the stand-pipe will
show at all times the height that the valve
may be adjusted according to the require-
ments.

some of the advantages of this construe-
tion are that the water is discharged always
upon a fresh quantity of carbid, so that the
response 1S at all times prompt and at all
times substantially equally prompt. Also,

to the full extent of the capacity of the pipe
C gas may be generated in the holder, the
quantity of water discharged determining
the rate of generation and this quantity in
turn being determined by the rate of con-
sumption, the more rapid consumption per-
mitting the holder to collapse a little more
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and remain collapsed longer or continuously | eonstructed to contain liquid ‘and gas-space

if the consumption continuously equals the

product of gas with a continuous discharge
of water. I'rom this it results that a very
much smaller holder can be employed for
furnishing a large quantity of gas than in
the case of machinesin whichtherate of pro-
duction or generation of the gas decreases as
the original charge of carbid becomes weak-
ened,

to remove the residuum or replenish the car-

bid at any time without either interrupting |

the supply of gas or waiting for the exhaus-

tion of the previous charge will be . obvious.
I claim— |

1. In a gas-machine in which an expansible -

holder is supplied with gas from a generat-
ing-chamber; a passage leading from the gas-
space of the holder downward and terminat-
Ing in the generating - chamber; a siphon
which is raised and lowered by expansion
and collapse of the holder, one end of such
siphon being immersed and open in the lig-
uid throughout all the fluctuations of the
holder, and the other end terminating in said
passage; and suitable means to prevent the
flow of liquid through said siphon toward the
immersed end. - | |

2. Inagas-machine, in whichan expansible
liguid-sealed gas-holder is supplied with gas

from a generating-chamber, in combination
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with such holderand chamber, a siphon which
1sraised andlowered by the expansion and col-

lapseof the holder, havingone end immersed
and open in the seal liquid of the holder

throughout all the expanding and collapsing
movements of the latter, the other end being
adapted to discharge into the duct or port of
gas communication between the generating-
chamber and the holder. '

3. In a gas-machine in which an expansible
holder is supplied with gas from the generat-

- Ing-chamber; such holder and chamber and
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a source of liquid, combined with a siphon
which is raised and lowered by the expan-
sion and collapse of the holder, one end of the

‘siphon being immersed and open in the lig-

uld throughout all the expanding and collaps-
ing movements of the holder, the other end
being adapted to discharge through the port
or passage of gas communication between the
generator and the holder. |

4. In a gas-machine in which an expansible
liquid-sealed holder is supplied with gas from
a generating-chamber, such holder and cham-

- ber combined with a duct or passage which

60

18 open at its upper end in the gas-space of
the holder, and which terminates at the other

end in the generating-chamber; and a siphon
which is raised and lowered by the expand-

ing and collapsing movements of the holder

having one end immersed in the seal liquid of
the holder throughout all the expanding and
collapsing movements of said holder, and hav-

. Ing the other end open and adapted to dis-

charge into said passage.

9. In a gas-machine, an expansible holder

The advantage because of being able

above the liquid; a generating-chamber com-
municating with the gas-space of the holder,
and a siphon having one limb extending into
the liquid of the holder and the other limb
extending within the gas-communicating pas-

sage from the generating - chamber to the
holder and adapted to be lowered therein by
the collapse of the holder; and means for pre-
venting backflow toward the limb which is

Immersed in the liquid. I

6. In a gas-machine, an expansible holder
constructed to contain liquid and gas-space
abovethe liquid; agenerating-chamber com-
municating with the gas-space of the holder;
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a siphon attached to the moving element of

the holder having one limb immersed in the

liquid and the other limb protruding within

the gas-communicating passage leading from
the generator, and a check-valve in said si-

phon arranged to prevent backflow there-

through into the liquid-immersed end.
7. In combination with a telescoping gas-

holder, a gas - duct leading up through the

GO

water-space thereof and open in the gas-space -

above the same, and a generating - chamber

into which said gas-duct opens at the lower

end; a magazine exterior to the holder and a

passage leading from the magazine to the

generating - chamber adapted to conduct by

05

gravity fragmentary solid matter from the

magazine to the generating-chamber, and

suitable means by which the collapse of the

holder causes water to be
gas-duct. .

delivered into said

100

8. In a gas-machine for making gas by the

actionof liquid upon a solid, in combination
with a gas-holder, a magazine for the solid.

105

located out of the path of the gas to and from -

the holder; a generating-chamber and a con-

duit leading laterally thereinto, through
-which conduit the solid in fragments is-de-

livered by gravity from the magazine to the

110"

generating-chamber; a grate which restrains

the movement of the solid into the generat-

ing-chamber; a source of liquid, and a duct

by which such liquid may reach the generat-
ing-chamber and act upon the solid stopped
by the grate; a receptacle into which theliq-

passing the grate, and a gas-duct leading from
a point in the generating-chamber at which
the liquid encounters the solid on the grate
into the gas-holder. | S

9. In a gas-machine, in combination with
the gas-holder, a magazine for solid matter
from which the gas is to be generated wholly

exterior to the gas-holder;a generating-cham-
ber connected with the magazine and with
the gas-space of the holder; and suitable

115

-uid and residuum of the solid may flow upon

120
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means for delivering water to such generator,

the magazine having an air-vent at the top,

and the generator having an air-inlet near

the bottom, and a valve in the duct which
connectsthe generator with theholder, where-
by said last-mentioned valve being closed,
| the generator and magazine may be venti-

I30
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lated by the GllCU.ldthIl of air from the bot- | or lower air-inlet cock controlling an- air-

tom of the generating-chamber up through
the same and thIOUD‘h the magazine.

10. In a O*as-ma,chme in eombmatwnwith-
the ga,s-holder, & magazine exterior thereto;
a generator which receives fragmentary solid
matter from the magazine by gravity, a gas-
duct from the nenemtm to the holder, ::md

the valve whwh controlssuch duet; the mawa- |
zine having a liquid-sealed cover; a Ventﬂat- |

1nﬂ“-coek mounted on such cover a,nd a draft

!

i

passage into the generator.

In testimony whereof I have hereunto set
my hand, in the presence of two witnesses, 15
at Ohwawo I1linois, this 218’5 day of “\Tovem-
ber, 1896

CHAS. S. BURTON.-

Witnesses:
JEAN ELLIOTT,
BERTHAO. STIMS.
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