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SPECIFICATION forming part of Letters Patent No. 649,610, dated May 15, 1900.
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Lo all whony it nmuy conceri:

3¢ 1t known that I, WiLLiam MILLER, a
citizen of the United States, residing at Thom-
asville, in the county of Thomas and State of
Greorgia, have invented a new and useful
Acetylene-Gas Generator, of which the follow-
ing is a specification. |

My invention is an improvement in acety-
lene-gas generators of that class wherein the
gas 1s generated by the decomposition of a
solid or chemical, such as calecium carbid,
within and below the surface of a body of lig-
uid, such as water, and storage of the gasuntil
desired for use is obtained by the employment
of an expansible holder or gasometer separate
from the generator. '

1t 1s desirable in this art to simplify the
construction of the apparatus with a view to
minimizing the cost of construetion, to effect
economy In the quantity of carbid, and im-
prove the quality of the gas, so as to bring
the expenseof installing and the maintenance
of the plant within the reach of people of
moderate means, thus enabling them to en-
Joy the luxury of a good light. It is also de-
sirable to arrange the elements of the appa-
ratus for operation in a manner whieh will
not require skilled attention and make -the

machine safe to handle, so that ignorant or

careless people will not improperly adjust the
parts, and thereby leave the way open for the
escape of gas, this latter contingency being
objectionable for hygienic reasons and be-
cause of the liability of explosion.

The object of this invention is to provide
a simiple and efficient generator in which the
liability of the escape of gas is almost wholly
overcome. Thecharge of active material may
be easily discharged into the generator-cham-
ber, and provision is made for the escape of
air and for the casy introduection of the ac-
tivematerial with the presence of a minimum
volume of air in the magazine, thus avoiding

adulteration of the acetylene by the admix-

ture of atmospheric air therewith.

1o the accomplishment of these ends my
invention consists of a generator embracing
novel features of construction and arrange-
ment of parts and in the combination of de-
vices, as will be hereinafter fully deseribed
and claimed.

To enable others to understand the inven-

l

tion, I have illustrated a preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this specification, and in
which—

Figurelisasectional elevation of an acety-
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lene-gas apparatus embodying my improve-

ments. Iig. 2 is a plan view of the generas-

torand the magazine for the active material,

the expansible gas-holder being omitted.
The same numerals of reference indicate

like parts in both figures of the drawings.

Thegeneratorand the expansible gas-holder
of my apparatus are shown by Ifig. 1 as rest-
ing on a common platform or bench 5; but

' the employment of this element is optional.

The tank or vessel 6, which forms the gen-
erator-chamber, is of comparatively - large
capacity, adapted to be nearly filled with a
volume of water which will absorb the heat
due to the decomposition of the active mate-
rial, such as caleium carbid, and to wash the
gas of Impurities suspended mechanically
therein, whereby heating of the gas and the
generator is minimized and impurities are

eliminated from the gas, so as to produce a

superior quality of the illuminating agent.
T'he upperpart of the generator-tankis closed
by the head 7, and through one side of this
generator opens a condunit 8, the latter hav-
Ing an inclined bottom 9. An opening 10 of
large area is formed in this side of the gen-
erator-tank for the bottom 9 of the conduit to
extend through said opening and thereby es-
tablish communication between the chamber
of the tank and the space or chamber of the
conduif, said inclined bottom 9 being ex-
tended, as at 11, well into the chamber of the
tank for the purpose of discharging the car-
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bid upon the bottom of the tank, substantially

at a central point therein. A vertically-ar-
ranged magazine 12 lies close to the gener-
ator and in the vertical plane of the outer ex-
tremity of the inclined conduit. This maga-
zine is joined in any suitable way to the con-
duit, so as to form practically a continuation
thereof, and it will be evident that the con-
duit and the magazine may be integral one
with the other or constructed separately and
united in a gas-tight manner, as shown by
thedrawings. Thelowerend of the magazine
13 extended for some distance below the up-
per end of the large opening 10 in the gener-

100




10

Q!

649,610

ator-shell, and between this magazine and | zine subsequent to discharging one supply of
- the Uene1at01 is an inclined wall 13 serving

as a deflector for the ascending bubbles or
globules of acetylene.  This magazine con-
tams or is equipped with an inter nal shell 14,
that is disposed centrally within the maga—
zine, and is provided at its lower end with a
flange 15, suitably united to the shell 12.

This internal shell forms within itself the

magazine-chamber 16, adapted to contain &
charge of active material, which may be sup-
plied to the generator at any suitable period
in the apparatus by the means which will

- be hereinafter desceribed. The arrangement

- zine-chamber, a

20

30

35

of the internal shell concentrie with the mag-
azine 12 provides, in addition to the maga-
seal-chamber 17, which 1s
preferably of angular form and lies between
the two shells 12 14, the lower part of said
seal-chamber being closed by the flange 15.
The tank or shell G of the generator is de-
signed to be supplied with water until the
cenerator - chamber is filled nearly, if not
quite, up to.the level of the opening 10 there-
in, and the water is free to pass into the cham-
ber of the conduit 8, so as to fill the latter up

to the same level as the water in the genera-

tor-chamber; but when the apparatus is in
operation and gas-pressure is established 1n
the generator-chamber the water-level in the
last -mentioned chamber is lowered by the

pressure of the gas, while the water-level in

the chamber of th(, conduit is raised slightly,
as indicated by Fig. 1. The seal-chamber
and the magazine-chamber openinanupward
direction through the shells 12 14, and these
chambers are designed to be closed by a bell

~ havingadisplacement-plunger, thereby mini-
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mizing the leakage of air from the apparatus
through the magazine, providing for the posi-
tive displacement of the eharge of active ma-
terial, and limiting the charge of atmospherie
air which may enter the magazine or remain
therein during the period of recharging the
magazine-chamber with another supply of ac-
tive material. 'This bell 181s loosely fitted in
the seal-chamber 17, so as to be immersed in
the liquid seal contained therein and to be
free to travel in a vertical direction, and said

bell is provided with a hollow displacement-

plunger 19, which is made fast with the head
of the bell, so as to be adjustable or movable
therewith. This displacement-plunger 19 is
arranged to fit snugly in the magazine-cham-
ber for the purpose of resting upon the charge
of active material. Said displacement-plun-

ger i8 closed at its lower end, while its upper

end opens through the head of the bell 18,
thus making provision for the ready intro-
duction of a weight into the hollow plunger.

This weight is indicated by the numeral 20

in the form of a liquid which substantially
fills the chamber of the plunger; but it is
evident that sand or any other material may
be employed as the means for weighting the
plunger and the bell. Said bell and plunf“el

active material to the gener rator and previous
to the introduection of another charge of ma-
terial in the magazine, and to facilitate the

manipulation of these connected parts I pro-
vide a handle 21, which 1s attaehed to the head

of the bell.

By reference to Fig. 1 of the drawings it will
be noted that the flange 15 of the interior
magazine-shell is joined to the exterior maga-
zine-shell 12 at a point some distance above
the water-level in the conduit 8 or the lower
part of the shell 12, and thus a very narrow
chamber or space 23 is provided between the
lower extremities of the magazine and seal
chambers and the normal water-level in the
shell 12. A petcock 24 is attached to the
magazine to communicate with this interme-
diate chamber substantially on the level of

‘the normal water-line therein, and thus the

petecock is in communication with a space of
the magazine below the magazine-chamber
which contains the charge of active material
for a purpose which wul hereinafter appear.
25 designates a carbid grate or bottom which

is arranged normally across the lower end of -

the magazine-chamber 10 for closing the lat-
ter and retaining the charge of active mate-
rial therein. In the embodiment of the in-

-vention shown by the drawings this grate or

bottom is mounted to swing on a horizontal

axis and in a vertical plane by attaching the

orate to or making it integral with a horizon-
tal rock-shaft 26, the latter arranged at one
side of the vertical plane of the magazine-
chamber. This rock-shatt is supported be-
low the flange 15 of the internal magazine-
shell, and said shaft and the grate or bottom
are disposed in the chamber 23 at the lower
part of the magazine-shell 12. The innerend

~of this rock-shaft is journaled in a suitable

bearing (not shown) provided on the inside of
the shell 12, and said shaft passes through a
btuiﬁnﬂ—box 27, which is attached to the other
side of the c;hell 12. To the exposed project-
ing end of the rock-shaft isfastened an arm
28, serving asa means for the operation of the
shaft and the grate attached thereto, whereby

the grate may be turned to a lowered inclined

b051t1011 for the purpose of dumping or dis-
charging the charge of active material from

the magazine- chamber to the inclined bottom

of theconduit 8. The rock-shaft and the grate
may under some conditions be actuated au-
tomatically by operative connections with the
floatable bell or movable member of the gas-
holder. In the drawings I have shown the

arm of the rock-shaft as provided with a

counterpoise or weight 29, which servesto nor-
mally turn the rock-shaft in a direction to
press the grate or bottom 25 closely against

the flange 15 of the internal magazine-shell,
thus arresting the escape of the carbid and

supporting the charge in the magazine-cham-
ber 16, and in this adaptation of the inven-

‘tion the counterpoised arm 28 is arranged

are intended to be withdrawn from the maga- 1 externally of the magazine, so as to serve as
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the means for manually turning the rock- ]

shaft to movethe grateintoitsinelined dump-
ing position,. |

- 30 designates the water-feed pipe, whicl

leads from a suitable source of supply and is
connected with the lower part of the gener-
ator-tank 6, said pipe having a suitable stop-
cock 31 for controlling the admission of water
to the generator. A cleaning - pipe 32 is
coupled to the tank of the generator, prefer-
ably at a point opposite the pipe 30, said pipe
32 being also provided with a stop-cock 33,
whereby the admission of water to the gen-
erator by the pipe 30 and the opening of the
valves 31 33 serves to flush the generator, so
as to carry out the pasty massof lime or car-
bid residue through the cleaning-pipe 32.

o4 designates a gas-pipe which is eoupled
to the head 7 of the generator, and at its
lower end this pipe is provided with a drip-
trap 35, in whieh is free to accumulate the
water resulting from condensation of the
moisture in the gas as the latter flows from
the generator to the expansible gas-holder.
A branch pipe 36 is coupled to the gas-pipe
o4 at a point above the drin-trap 35, and this
branch pipe terminates in a vertical length
of pipe 37, which extends through and above
the water contained inthe tank of an expan-
sible gas-holder for the discharge of the gas
into the floatable bell of thelatter. A service-
pipe 33 is coupled to the branch pipe 36 at a
point between the trap and vertical length of
pipe 37, said service-pipe being indicated in
cross-section by IFig. 1 and adapted to lead or
convey the gas to the burners or other points
of consumption.

The tank 39 of the expansible gas-holder
has the bell 40 fitted loosely therein, so as to
be partly immersed in the water contained in
the tank. A vertical vent-pipe 41 is fastened
to the bottom of this tank, so as to extend
above the water, and over this vent-pipe is
telescopically fitted a vent-tube 42. This
tube extends through and is fastened to the
head of the floatable bell, and the tubeis pro-
vided near its lower end with one or more
transverse apertures 43, the latter being nor-
mally submerged in the water, so as to be
sealed against the escape of as; but the ele-
vation of the floatable bell by the acecumula-
tion of gas therein to a point sufficient to
withdraw the perforated partof the vent-tube
from the water permits the gas to eseape
through the opening 43andintothe vent-tube,
whereby the surplus gas may escape auto-
matically until the volume is reduced to per-
mit the bell to again descend for the sub-
mergence of the perforated part of the vent-
tube. This vent-tube fits snugly to the pipe
41, and the parts 41 42 are thus made to serve
a twofold purpose, which consists in an auto-
matic vent for the gas-holder and a means for
directing the vertical travel of the floatable
gas-bell. Oneormore weights 44 may be fitted

| formed by the tank G.

for the purpose of increasing the pressure ex-
erted by the floatable bell upon the gas.
Theoperationis as follows: The water hav-
ing been supplied to the gas-holder and to
the generator either by the pipe 30 or by pour-
ing the water through the internal shell 14,

the charge of calcium carbid or other agent

ig introduced into the magazine-chamber, so
as to rest upon the grate or bottom, and then
the bell 18, with the weighted displacement-
plunger, is adjusted to the magazine for the

75

bell to enter the seal-chamberand the plunger

to rest upon the carbid. The counterpoised
rock-shaft holds the grate or bottom closed
against the weight of the charge and the con-
nected bell and plunger,and the operator then

| manipulates the weighted arm, so as to tilt

the grate and discharge the carbid into the
condult 8. The movement of the bottom al-
lows the bell and plunger to descend within
the magazine, so that the plunger operates
to positively eject the carbid therefrom, and
said plunger and the bell remain in their low-
ered positions during the generation of the
gas and until the operator finds it convenient
to replenish the earbid-supply in the maga-
zine. As the carbid is discharged upon the
inclined bottom of the conduit it travels by
gravity atlong said bottom and is thereby di-
rected into the central part of the chamber
Theoperation of drop-
ping the carbid into the water results in the
decomposition of the carbid and the forma-
tion of acetylene gas, which is free to rise in
bubbles or globules through the water into
the upper part of the chamber in the tank 6,
from whence the gas flows through the pipeo
54, the branch 56; and the length 37 into the
gas-holder. The establishment of gas-pres-
sure in the holder and in the chamber of the
generator depresses the water-level in the lat-
ter and raises the water-level in the maga-
zine-shell 12, thus reducing the area of the
chamber 23, and the gas in the chamber of
the tank 6 is prevented from passing into the
chamber 23 below the magazine by the pres-
ence of the liquid seal around the inclined
deflector 11. It is evident that the gas may
be carried to the burners by the pipe 38 and
that the water of condensation accumulates
in the drip-trap 35. The employment of the
cdisplacement-plunger on the bell, which is

free to play in the seal-chamber of the maga-

zine, and the petcock 24 in communication
with the space 23 below the magazine-cham-
ber are important features of my improve-
ment. On the discharge of the carbid due
to the adjustment of the grate or bottom the
displacement-plunger drops automatically
with the bell, so that the plunger practically

bid, thus leaving the smallest possible space
in the magazine to be filled with gas. The
petcock 24 is intended to be opened when
the generator and the conduit are charged

to the upper protruding end of the vent-tube | with water, so as to indicate the level of the

S0

35

OO

95

100

105

110

115

120

125

fills the space previously occupied by the car-

130




IO

" chamber.

20

- 30

35

40

45

50

1N

water in these elements.
drawing the bell and the displacement-plun-
ger from the magazine for the purpose of in-
troducing another charge of active material
inthe magazine-chamber this petcock should
be 0pened soas toallow air toenter the cham-
ber 23, whereupon the elevation and with-

drawal of the displacement-plunger and the

bell does not create a vacuum in the maga-
zine, owing to the fact that air is free to flow
therein from the petcock, whereby gas 1s pre-
vented from being drawn into the magazine-
The escapeof gas under lhese con-
ditions is minimized by the presence of the
liguid seal around the deflecting-partition 13
and the variation in the level of the water in
the generator-tank and the conduit 3. 'This
petecock is also advantageous when replac-
ing the bell and displacement-plunger after
a charge of active material shall have been
placed in the chamber 16 so as to rest upon
the grate, because the air is free to escape
through the pefcock on the descent of the
displacement-plunger, thus preventing the
air displaced by the plunger from exerting
pressure upon the liquid seal and entirely ob-
viating the passage of air in the generator so
as to adulterate the gas.

Changes within the scope of the appended
claims may be made in the form and propor-
tion of some of the parts while their essential
features are retained and the spirit of the in-
vention is embodied. Ilence I do not desire

parts as shown, reserving the right to vary
therefroin. |
- Having thus described the invention, what
I claim is—

1. An acetylene-gas generator comprising
a generating-chamber, a carbid-magazine
communicating therewith below the water-
level therein, and having a pivoted counter-
weighted ﬂ*mte or bottom, at a point above the
water-level whereby an intermediate cham-
ber is formed below the magazine, a cock
communicating with said intermediate cham-

ber, and a sealed bell in the carbid-magazine,

and having a plunger to bear on the charge
therein, substantially as described.

2. An acetylene-gas generator comprising
a genemtmw-chamber adapted to contain a

liguid, a maﬂ‘azme communicating with said |

Previous to with- |

chambers, substantially as described.
to be limited to the precise form of all the |

649,610

chamber and provided with a seal-chamber
which is independent of the magazine-cham-
ber, means for closing the seal-chamber and 53
sustaining the charge of active material there-
in, a bell immersed in theseal-chamber of said
magazine, and a displacement-plunger mov-
able with said beil and fitied in the magazine-
chamber to travel freely therein on the dis- 60
charge of the active material therefrom, sab-
stantially as described.

3. An acetylene-gas generator comprising
a generating-chamber, a magazine in com-

“munication with said chamber and provided 65

with the independent magazine-chamber and
seal-chamber, a weighted bell and plunger
connected together and fitted respectively in
the seal-chamber and the magazine-chamber,
and means for closing the magazine-chamber 7o
against the weight of the charge and the dis-
placement plunﬂ'er therein, subsbantlally as
described.
4. An acetylene-gas generator comprising
a tank forming a generating-chamber, an y;
inclined conduit communicating with said
chamber below the normal water-line therein,
a magazine fast with said conduit and pro-
vided with an internal shell forming a maga-
zine-chamber withinasurroundingseal-cham- 8o
ber, a hinged grate or bottom normally clos-
ing the bottom of the magazine-chamber, and
a bell provided with a weighted displacement-
plunger adapted to the magazine and seal
33
5. An acetylene-gas generator comprising
a generating-chamber, a magazine communi-
cating with said chamber below the normal
ater-lme therein and provided with a maga-
zine-chamber above the water-line, a hinged QO
counterpoised grate or bottom closing the
magazine-chamber, a displacement-plunger
movablein the magazine-chamber,and a valve
communicating with the magazine at a point
between the chamber thereof and the water- 95
level in the lower part of the same, substan-
tially as described. =
In testimony that I claim the foregoing as
my own I have hereto affixed my signature in

the presence of two witnesses.
WILLIAM MILLER.

Witnesses:
JOSEPH H. MERRILL,
E. R. PRINGLE.
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