"No. 614,593, Patented Nov. 22, 1898.

D. S. WILLIAMS.
ACETYLENE GAS GENE.HAT_OH

(Application filed Aug, 13, 1897.)

(No Model.) '3 Sheets—Sheet L

C.
_..-",-l"‘a-".r-"'.-"' e, =

&l

WITNESSES:

. o

: - N. D. G.
~E AORALS PETERS G0 . PHOTO-LITHO., WASHINGTO




No. 614,593, Patented Nov. 22, {898.

D, S. WILLIAMS.
ACETYLENE GAS GENERATOR.

(Application filed Aug. 13, 1897.)

(No Model)) 3 Sheets—Sheet 2.

.H.‘f‘

.
Al

‘g ¥ ﬂ}"":"i- ": o ST v

' ' : . ;
73 - c® -
I ]
’ # .'7.'i ‘ li : |
| | I . "‘ |; . ) f
Y - -\r".\" ﬂ.‘-l‘ .‘ '
. . “"E_:‘I..'Lka' r&-k""\.#:‘i- L —B ;L

_tl-

C ;

i

R
I
l
|

e e e ey

F {4
by O
! fz s
I
1
| b
I T
[ .
\ \ 1
______________________ ]
= o R S LT ST ST S =TT '
) . S LTS TS T Em S oTre e o oo ¢ 1
gy L e e a e m m om o — oo - 'I:
— - - - . . 1 '
BRI K |
1
- - e = . .'Il.
T - - / L-FEL"E___....._....T '
- o - f.. . 1 4
——— y £
_ = = = o —en]——_—_——— —
]!
N & j
L
= e A e T I g g == -

WITNESSES:

oo i W

A VW

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTOI




No. 614,593.

' * Patented Nov. 22, 1898.
D. S. WILLIAMS. - -
ACETYLENE GAS GENERATOR.

| (Applicatior filed Aug. 13, 1897.)
(No Meadel.) 3 Sheets—Sheet 3.
=7 L:ZCJ '
—)>:|==|C 3
G
/O O , J
o
7. S 9~ !k SR Y7
:;_ = 9 O

| W T T - Ll NN
d :f_...—f : |

: '. |4

WITNESSES: [

INVENTOR

T ’ y
LA

THE NORRIS PETERS COQ., PHOTO-LITIRO,, WASHINGTON, D. G




IO

20

30

35

10

43

UNITED STATES

PATENT OFFICE.

DAVID 8. WILLIAMS,

OF PHILADELPHIA,

PENNSYLVANIA,

ACETYLENE-GAS GENERATOR.
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(No model,)

To wll whom it may concerv:

Be it known that I, DAVID S. WILLIAMS, a

citizen of the United States, residing at Phila-
delphia, 1n the county of Philadelphia and
State of Pennsylvania, have invented certain
new and useful Improvements in Apparatus
for Generating Acetylene Gas; and I do de-
clare the following to be a fall, clear, and ex-
act description of the invention, such as will
enable others skilled inthe art to which it ap-
pertains to make and use the same. |

My invention relates to the manufacture of
acetylene gas; and 1t consists of a new and
improved machine for automatically bringing
the gas-making material in contact with a
stream of water, in means for regulating the
supply of water to said material according to
the amount of gas generated, and in means
for replenishing the supply of gas-making
material while the machine is in operation.

My invention further consists in details of
construction,asmorefullysetout hereinatter.

Heretofore in the manufacture of acetylene
oas 1t has been customary to place the cal-
cium carbidin a containing vessel and difier-
ent means were provided for supplying water
to the caleium carbid for the purpose of gen-
erating the hydrocarbon gas, all of which in-
volved the saturation or moisture of the en-
tire mass or a large part thereof. As a con-
sequence the gas is generated with greab

“rapidity, and although arrangements have

been devised either for shutting off the wa-
ter-supply or for withdrawing the calcium
carbid from the water automatically as the
pressure of gas approaches the danger-point
1t has been found that the generation of gas
continues, owing to the caleium carbid being
in a more or less wet condition, for a consid-
erable time after the supply of water is dis-
continued. The result has been thatin spite
of the perfect working of said automatic de-
vices and notwithstanding the exercise of

every reasonable precaution the pressure oc-

casionally increases to such an extent that

disastrous explosions result.

The embodiments of the invention herein

described comprise as their main features a

50

tank in which the gas is generated, the tank
containing a vessel for holding the calcium
carbid, the vessel having a floor, preferably

ward the circumference of the floor, which
constitutes an annular receptacle for contain-
ing the limited quantity of the calcium car-
bid that is to be subjected at any one time
to the action of the water. Waterissupplied
to the material in the receptacle preferably
by means of a supply-pipe, which extends

| contained material is adapted to be fed to- -
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around the tank over the material in the an-

nular receptacle, the supply-pipe being pro-
vided with orifices through which the water
18 sprayed upon the materi&l.

The invention also consists in automatic

means for shutting off the water-supply when

the pressure increases up to a certain point,

in means for charging the vessel for contain- -

ing the caleium carbid duaring the generating
process and without interference therewith,
and in means for removing the residuum from
the tank.

I will now proceed to describe the several
embodiments of my invention.

It must be understood that my invention
so far as the machine is concerned is not re-
stricted to the types shown and described, as
the construction may be altered in many de-
tails without departing from the pr'mclple of
the Invention.

In the drawings, Figure 1 is a plan view of
a machine constructed in accordance with my
invention. Fig. 2 is a sectional elevation on
the line 2 2 of Fig. 1. Fig. 3 1s a detached
perspective view of a portion of the vessel
for containing the material.
spective view of the grating comprising the
outer part of the floor sustaining the mate-
rial. I'ig. b is a perspective view of the grat-
ing forming the central part of the floor.
Fig. 6 is a plan view of a slightly-modified
form of my invention. Kig. 718 a sectional
elevation on the line 2 2 of ‘Fig. 6. Fig. 81s
a plan view of a second modifi
invention, and Fig. 9 is a sectional elevation
on the line 9 9 of Flﬂ' 8.

A is the tank or outel casing; B, the vessel
containing the calcium carbid. This vessel
may be circular in shape, of substantially

uniform diameter,and extend upwardly to the .

top of the tank, lea,vmﬂ‘ an annular space be-

tween it and the wall of the tank, as in Figs.

Kig. 4 is a per-
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| 2, 3, and 7, or it may consist of tne walls of |
a deflecting one, as a grate, upon which the | the tank 1tself, plus the circular mwardly




10

15

20

30

35

40

45

y

55

6o

) 614,593

and downwardly projecting piece B/, secured | until the tank is again supplied with the de-

to the wall of the tank, as in Fig. 9. The
floor of this vessel consists of a cone-shaped
orate C, the sloping top thereof acting to de-
flect the material from the vesselinto the an-
nular receptacle D, which may be jolned, as
in Figs. 2 and 7, partly by the grate itself

-and partly by an annular sloping grate I, se-

cured to the wall of the tank and shown in

detail in Ifig. 4, or the annular receptacle

may be formed, as in Fig. 9, simply by the
prolongation of the floor-grate C. In Fig. 2
the floor-grate C is suspended from the ves-
sel B by means of the depending bars c.
This floor-grate is shown in detail in Fig. o.
In Fig. 7 the floor-grate is shown suspended
by means of stay-rodsc’,extending acrossthe
vessel B, and a rod ¢, depending therefrom
and secured to the floor-grate C at its apex.
In Fig. 9 the deflecting-grate is supported by
means of a shaft ¢, projecting above the
cover of the tank and extending through the
apex of the grate to stay-bars ¢*, extending
aeross the tank beneath the floor-grate. The
floor-grate in Fig. 9 is shown provided at its
apex with a depending collar ¢°, surrounding
the shaft, and reinforcing-ribs ¢® between the
collar and the grate. |

In each of the several embodiments of my
invention shown the waterisintroduced into
the tank by means of a pipe I, which 1s ar-
ranged within the tank to extend entirely
around the same and between the wall there-
of and the wall of the containing vessel b and
directly over the receptacle D. This pipe 1s
provided with orifices through which the wa-
ter spraysover the material in the receptacle.

The tank in each of the embodiments shown
is adapted to contain water, and a pipe G,
from a source of water-supply controlled by
a suitable valve ¢, leads to the lower part of
the tank for the purpose of supplying water
thereto, while a discharge-pipe H, controlled
by a valve i, extends from the conical bottom
of the tank.

The operation of the machine so far as
have described it is as follows: The vessel
B is filled with the calcium carbid, and a
limited quantity thereof is fed by means of
the deflecting-grate C to the annular recep-
tacle D. Water is then admitted into pipe
F and is sprayed upon the material in the re-

ceptacle, the hydrogen of which, as is well

known,entersinto chemical combination with
the constituent carbon of the calcium carbid,
thus generating hydrocarbon oracetylene gas,
which fills the tank and is drawn off for con-
sumptionthroughthepipel. Theresidualoxid
of calcium and waterdrops down to the bottom
of the tank and acecumulates there, whence 1t

is expelled by flushing—that is, opening the

valve /i and withdrawing the water. The

flushing operation may be continued byopen-.

ing the valve g and admitting such additional
quantities of water as may be necessary to
thoroughly clean out the tank, after which
the valve /i is closed and the valve ¢ opened

terior of the tank.

sired quantity of water. As the receptacle
Cisdepleted by the operation just described,
it is continuously supplied with fresh mate-
rial from the vessel B, the quantity of caleium
carbid under the action of the water remain-
ing, therefore, practically stationary. When
the water-supply is turned off, either by ma-
nipulating the controlling-valve by hand or
by the closing of an automatic valve by the
means hereinafter to be described, only a
small proportion of the material-—namely, the
material in the receptacle C—will be in a
wef or moist condition, and the subsequent
generation of gas will be limited. So far this
described operation applies to each of the sev-
eral embodiments which I have illustrated;
but it is obvious that machines used as a part
of a large supply plant and thoseintended for
individual use for domestic purposes should
differ somewhat, not in principle, butin de-
tails of construction. The construction shown
in Figs. 1 to 5 is one which I consider suitable
for use in the manufacture of gas on a large
scale and I will proceed to describe some of
its peculiarities of construction.

It is manifestly sometimes desirable in ma-
chines of this class when the stock of mate-
rialin the tank becomes depleted to introduce
a new supply without diseontinuing the gen-
eration of gas. To this end I have placed a
reservoir-tank K above the tank, the said tank
having the annular flange % at its bottom,
which is bolted to the top of the tank, the

bolts also extending through the annular

flange b on the top of the vessel B, by which
means the vessel B is suspended within and
the tank K sustained above the tank A.
This tank K has a trap-door bottom K’, whieh
is shaped, preferably, like the floor-grate C.
On the rim of thistrap-door bottom is a gasket
k', so that a gas-tight joint will be normally
maintained between the reservoir and the in-
To sustain the bottom in
this position, I have shown a windlass L. and
chain L/, the chain being secured to a de-
pending bar L? having the stay-rods !’ and /%,
and secured to the bottom K' by any desir-
able means. The reservoir K has the cover
K2, throngh which the material is introduced
to fill the reservoir. To fill the vessel B from
the reservoir, the chain is unwound, thus
dropping the bottom of the reservoir and per-
mitting the desired quantity of material to
drop into the vessel B.

In order.to automatically shut off the wa-
ter-supply when the gas accumulates in the
tank faster than it is withdrawn for consump-
tion, I have provided the following means:

‘The pipe G from the source of water-supply

has the branch pipes G’ and F, both herein-
before described. The pipe G has the hand-
valve f and the globe-valve /', adapted to be
operated automatically. A gas-pipe M leads

from the top of the tank toa diaphragm-case
M’, sustained on bracket m and having the
' diaphragm ', which has a spring-pressed
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rod m? secured to the valve 7. By this | shaft ¢® for supporting the floor-grate C and

means the diaphragm i1s set to yield at a
definite pressure, and when the gas in the
tank reaches that pressure the valve will
close.

Instead of introducing the water-supply
pipe into the annular space between the tank

A and vessel B above the receptacle D it may
be arranged as shown in dotted lines, Fig.

2—namely, by extending the pipe I into the
tank beneath the floor-grate and spraying the
water horizontally and radially upon the ma-
terial in the bottom of the receptacle D.

The gas may be expelled from the tank at

any time that the vessel B is empty by open-
ing the valve ¢ and allowing the water from
the pipe G to fill the same. The gas In the
interior of vessel B will be expelled by means
of the pipe J, leading therefrom and con-
necting outside of the tank with the pipe 1.

The construction shown in Figs. 6 and 7 1s
intended for the manufacture of gas on a
small scale. I have shown the following
means for automatically shutting off the wa-
ter-supply as the gas-pressure increases to a
fixed amount: Adjoining the tank A is a re-
ceiver N, connected by means of a branch
pipe G* with pipe G. Pipe F extends in this
construction through the receiver and has a
cglobe-valve f? within thesame. Tothisvalve
is connected the float N’ by means of rod n.
A guide-rod n' projects upwardly from the
ﬂoa,t, passing through a circular orifice in
bracket N% secured fo the inner wall of the
receiver. A column of water 1s sustained 1n
the receiver by the pressure of gas in the
tank. The receiver communicates with the
room in which the same 1s placed by means
of the gooseneck N? extending from the re-
ceiver a short distance from the top thereof,
while it communicates with the exterior at-
mosphere by means of a flue N* extending
from the top thereof to the chlmney As the
pressure of gas increases beyond the desired
amount the volume of water in the receiver
is lifted, raising the float and shutting the
valve f?. If for any reason, whether due to
the derangement of valve f* or otherwise,
the gas continues to generate after the float
is lifted to an abnormal extent, the level of

the water in the receiver will rise until 1t

reachesthegooseneck,intoand through which
the water will flow until the level of the wa-
ter in the tank A sinks beneath the mouth of

the pipe G. The pressure in the tank then

forces the gas through the water-pipe G and
receiver N, the gas escaping through the flue
N% the water in the gooseneck acting as a
seal to prevent the escape of the gas into the
room. This automatic valve and safety de-

vice constitutes no part of my present inven- |

tion, except so far as it is efficient for use in
combination with the novel features of my in-
vention and is described and claimed in Let-
ters Patent granted to me October 19 1897,
Serial No. 592 035.

In the constr uctlon Shown in Figs.8 and 9the |

“erank ¢’

hereinbefore described extends up through
the top of the tank and has secured to it the
‘Should the material clog in vessel
B, so as to interfere with the feed of the same
to the receptacle, the grate C may be turned
by operating the crank ¢’. Ihave alsoshown
in these figures a modified device for auto-

70

75

matically shutting off the water-supply to the

tank. 'The Va,lve controlling pipe If is in this

construction located outsule of the tank and .

is lettered 74 A float O is sustained within
thereceiver, and arod o, secured to it, projects
up through the top of the receiver and 1s se-
cured to the rock-shaft o', to which isattached
the connecting-rod 0%, secured to an arm at-
tached to valve 7% Asthe float rises the con-

necting-rod is drawn up, thus Opemtlnﬂ‘ the
valve.,

By having the automatically - controlled
valve without the tank the danger of water in
the receiver leaking into the Va,lve, as might
oceur in the construction shown in Figs. 6
and 7, is obviated.

Having described my invention, what I
claim, a,nd desire to seture by Letters Patent,
18—

1. A machine for generating acetylene oas
consisting of a reeeptacle adapted to conta,m

30

Q0

95

the gas-making material, a conical grate ar- -

ranged below said receptacle, so as to convey

the gas-making material away from the re-
ceptacle into an annular space surrounding
the same, a water-supply pipe located in said

‘annularspace above the gas-making material,

and means as shown for regulating the supply
of water to the gas-making material by the
pressure of gas contained within the reser-
voir. | | |

2. A machme for generating acetylene gas
consisting of an inner receptacle adapted to
contain the gas-making material, a conical
orate arranged below said receptacle so as to
D'u1de the matel ial into an annular space
formed between the inner and outer recep-

tacles of the generator, a water-supply pipe

100

105

110

located in said annular space provided with a

regulating device governed by the pressure of

gas in the outer receptacle for regulating the
flow of water to the gas-making material, and
a gas-discharge pipe for conveying the oas
from said outer receptacle.

3. A machine for generating acetylene gas,
consisting of an inner receptacle adapted to
contain the gas-making material, and anouter
receptacle adapted to hold gas and contain
the residuum from the gas-making material,
a conical grate arranged below the inner re-
ceptacle so as to convey the gas-making ma-
terial from the inner receptacle to the annu-
lar space formed between the same and the
outer receptacle, a gas-discharge pipe con-
nected to the outer receptacle, a water-supply
pipe located in said annular space over the

gas-making material, provided with a series
of openings, a reservoir supported from the

outs,lde of the generator provided with a pipe

ITh
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communicating with the outer casing of the
generator, said reservoir being adapted to
hold a quantity of water, a float arranged
within said reservoir and being connected by
a lever with a valve in the water-supply pipe
so that the pressure of gas acting upon said
body of water will regulate the supply of wa-
ter to the gas-making material.

4, In a machine for manufacturing acety-
lene gas, the combination with a tank or cas-
ing having a conical floor or grate therein
adapted to support a quantity of calelum car-
bid, of a partition above said floor adapted
to separate a part of said material from the
remainder thereof, and means as shown lo-
cated in the annular space between sald par-
tition and the tank for supplyving water to a
part only of said material, the tank being
adapted to receive the gas, a valve as shown,
for controlling said water-supply, and means
as shown for closing said valve adapted to be
actuated by a given pressure of gas.

5. In a machine for manufacturing acety-
lene gas, the combination with a tank or cas-
ing having a conical floor or grate therein
adapted tosupport a quantity of caleium car-
bid, of a partition above said floor or grate,
adapted to separate a part of said material
from the remainder thereof, and means as
shown and described for supplying water to a
part only of said material, the tank being
adapted toreceive the gas, a valve extraneous
to the tank for controlling said water-supply,
a device extraneous to the tank for control-
ling said valve connected with said tank
throughthe medium of a pipe connection and
adapted to be actuated to close said valve by
increase of gas-pressure.

6. In a machine for the manufacture of
acetylene gas, the combination with a tank
in which the gas is generated, of a vessel
freely suspended therein, a conical grate ar-
ranged below said vessel and suspended there-
by a second inclined grate suspended from

the tank, a water-supply pipe arranged in the |

annular space formed between the inner and
outer receptacles, means as shown for regu-

- Jating the supply of water to the generator, a

§0O

6o

reservoir mounted above the generator hav-
ing an opening communicating therewith, a
conical door for closing sald opening, and
means extraneous to said reservoir for open-
ing and closing said door.

7 In a machme for the manufacture of

acetylene gas,the combination with a tank or

casing in which the gasis fo be generated, of
a vessel within said tank adapted to the gen-
erating material, a deflecting-grate beneath
said vessel adapted to deflect the material
toward the walls of the tank orcasing, a water-
supply pipe extending into saild tank, but
without said vessel, the same being provided
with orifices in proximity to said deflecting-
egrate, a reservoir mounted above the genera-
tor and communicating therewith, the same
being adapted to hold a supply of gas-making

material, and a door arranged at the bottom |

of said reservoir for regulating the supply of
cas-making material to the inner receptacle
of the ﬂ'enemtm

8. In a machine for the manufacture of

acetylene gas, the combination with a tank or
casing, such as shown and described, in which
the gas is to be generated, of a vessel within
said tank adapted to the generating material,
the said vessel having a deflecting-grate be-

neath the same adapted to deflect the mate-

rial toward the walls of the tank or casing,
and a water-supply pipe extending.into said
tank, but without the vessel, rmd provided
with 011ﬁces in proximity to the said deflect-
ing-grate.

9. In a machine for the manufacture of
acetylene gas, the combination with a tank
or casing, substantially as shown and de-
seribed, in which the gas is to be generated,
of a vessel within sald tank adapted to the
ogenerating material, the said vessel having a

deﬂeetmn‘-wmte beneath the same adapted to

deflect the matena,l toward the walls of the
tank or casing, and a water-supply pipe ex-
tending into the space between said vessel
and the wall of the tank and above the de-

flecting-grate, the said supply-pipe being pro-.

vided with orifices, and means as shown and
described for 1eﬂ'ula,t1nf‘r the supply of water
by the pressure of oas in the generator.

10. In a machine for the manufactme of

acetylene gas, the combination with a tank

oI casing pwwded with a water-supply pipe

and a gas-discharge pipe in which the gas is
to be rrenerated of a vessel within said tank
adapted to the ﬂ'enemtmﬂ* material, the said
vessel having a deﬂeetmg-glate beneath the
same ada,pted to deflect the material toward
the walls of the tank or casing into an annu-
lar receptacle below the wall of said vessel,
and a water-supply pipe extending into said
tank and arranged toextend around the same
above sald annula,r receptacle, the said sup-
ply-pipe being provided with orifices.

11. Ana,cetylene oas generator, comprising
an outer casing, an inner ea,1b1d receptacle
supported thereon with an open lower end
separated by an annular space therefrom, a
conical grate below the carbid - receptaele
adapted to convey the carbid to the lower
part of sald annular space, combined with
the water-supply pipe in said annular space,
and means for regulating the supply of water
by the pressure of the weuemted gas.

- 12. A machine for generating acetylene oas
consisting of an outel tank or recep’oacle pro-
vided at the top with a gas-discharge pipe
and at the bottom with an outlet for dlscharm

ing the waste products from the gener ation

of the oas, a receptacle suspended within said
tank or receptacle adapted to contain the gas-
making material, a conical grate arran ﬂ'ed
below smd recep’nacle so as to convey the gas-

making material into the annular space be-

tween the tank and the inner receptacle, a

water-supply pipe located 1n the annular
space above the gas-making material and
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regulating devices such as shown and de-

- scribed for regulating the water-supply by the

IO

15

gas-pressure in the generator.

13. Amachine for generating acetylene gas
consisting of an outer tank or receptacle pro-
vided at “the top with a gas-discharge pipe
and at the bottom with an outlet for discharg-
ing the waste products from the generation
of the gas, a receptacle suspended within
said tank adapted tocontain the gas-making
material, a conical grate arranged below said
receptacle so as to convey the gas-making
material toward and into the annular space
formed between the tank and the inner re-
ceptacle; a water-supply pipe located in the

o

annular space and above the gas-making
material an outer receptacle communicating
with the tank by.a pipe, said outer recepta-
cle being adapted to hold a body of water,
and a float within said receptacle communi-

cating with a valve in the water-supply pipe

S0 as to regulateithe supply of water by the
pressure of gas in the generator.
In testlmony whereof I affix my swnatme

in presence of two witnesses.

DAVID S. WILLIAMS

Witnesses: |
JOHN R. NOLAN,
F. NORMAN DIXQN.
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