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UNITED STATES

‘PaTENT OFFICE.

IIE\TBY IT. SUPLEL OF PIIILADELPIIIA PENN&;YLVANIA ASSIGBOR TO
CORNELIUS E BAIRD OF SAME PLAC‘E

APPARATUS FOR__GENERATING ACETYLENE GAS.

-

SPECIFICATION forming part of Letters Patent No. 606,037, dated June 215 1898.

Ai)plica,tion filed May 04,1897, Serlal No. 6_37,880. (No model.)

To all whom it may concermn:

3¢ it known that I, HENRY H. SUPLEE, a

citizen of the United States, residing at the
city of PPhiladelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Apparatus for Generating Gas, of which
the following is a specification.

My mventlon has relation to the production
of gas for illuminating and other purposes
from calcium carbid or an acetylid and a gas
such as is-now generally known as “acetv-
lene gas,” except that according to my inven-
tion this gasis producedina chemlcally-p ure
state or condition, and 1n which the explosive
character of the same as hitherto recognized

18 reduced to a minimum.

Heretofore acetylene gas has most gener-
ally been obtained by pelmlttmﬂ* water to
flow onto calcium carbid in mass, the carbid
being introduced into a closed vessel con-
nected with a reservoir or gasometer. The

chief means of regulating the production of

gas in such type of generators has been the
automatic regulation of the flow of water,
which has wenemlly been effected by suitable
mechanism operated by the rise and fall of a
movable dome of 'the gasometer. Such gen-
erators in practice have been found to be un-

satisfactory for many reasons, and among

them may be mentioned the tollowmfr Fir st

the generation of gas does not cease upon the
cessa,tlon of the flow of water, as the moist
carbid continues to give off gas long after the
water has been shut off, and henee proper
regulation is impossible; second the chemical
ﬂCthl] of water upon the carbid createsintense

heat, which cannot disperse, since the water
penetmtes slowly into the interior of the:

lumps and thereby generates a high tempera-
ture, while the outside of the lumps 1S com-
pmatwelv cool, gas is at the same time gen-
erated in the pores of the mass, and bemn*
exposed to this heat dangerous e*:plosmns are
liable to result, and, thir d, the use of valves
and cocks in such types of apparatus is nee-
essary, and since these valves and cocks are

exposed to the freshly-generated and unpuri-

fied gas if the valves or cocks are of brass or
copper poisonous and detonating compounds
of acetylene and copper are produced, and,

- moreover, they are speedily corroded or dis-

1nteﬂ"mted and work in a very unsatisfactory
manner. |

The principal ‘object of my invention is to 5
avoid the above-mentioned objectionable fea-

tures and results incident to the making and
use of acetylene gas and to plomde an eco-
nomical compamtwelyme*{pensw e, and effi-

~cient apparatus for the production of a relia- 6o

ble or safe and chemically-pure acetylenc gas
for illuminating and other purposes.

My 1nvent1011 stated in general terms, con-
sists of an appamtus for generating aeetylene

gassubstantially as hel einafter deseribed and 6 5

clalmed
"The nature and scope of my invention will

‘be more fully understood from the following

deserlptmn taken in connection with the ac-

‘companying drawings, forming part thereof, 7o

1n which—
Figure 1 is a front elevational view, partly -
in Sectlon of an apparatus for O‘enelatmn

_commerelally or ehemlcallypure and non-ex-
Fig. 2 is a front ele- 45
vational view, enlarwed of the hopper or re-

plosive acetylene gas.

ceptacle for the car bld and of mechanism for

_ffeedmﬂ by plunging the same beneath a body

or Volume of water in asealed generator. Ifi i,

8 18 a similar view, partly sectloned celtmn 80

parts being removed to more clearly 111115131 ate -
a portion of the feeding mechanism. Fig. 4
is a horizontal sectional view of Fig, 2. I‘ln*
51s a frontelevational view, partly seetloned

of a modified form of apparatus wherein the 85

feed mechanism is controlled directly by the
generation of the acetylene gas in the genera- -
1301 Fig. 6 1s a front elevatlonal view, en-
larged, of the rack and pinion illustrated in

Fig. 5; and Fig. 7 is a horizontal sectional go

view, enlar ged, of the hoppei :—md feed mech-
anism 111115131 ated in Kig, 5. -
Referring to the dmwmoq A represents a
receptacle or hopperinto whleh is introduced
caleium carbid or acetylid.
provided with a feed-governor B and a tube,
chamber, orchute B/, throu gh which carbid or
aeetyhd_ls p1e(31p1tated or plunﬁfed beneath
a body or volume of water b, maintained in

the tank or wenelatmn*-cha,mbel C, in a man- 100

ner to be hereinafter more fully ezplamed
The tank or generatin w-eha,mber C is pro-

This hopper is 95 '




IO

20

.25

30

35

40

50O

55

60

2

vided with a removable cap ¢, the ¢ylindriecal
side of which extends into the body of water
b, as clearly illustrated in Iig. 1, to form a
water-sealed cap or cover &nd 1‘081111” at the
lower end on preferably a ledge b, formed on
the interior wall of the tank or frenemtmn-
chamber C. |

The lowerend of the tnbe,chamber,or chute
B’is provided with a (301lewsllﬂ1)ec1 hood or base
132, arranged so that the carbid falling by grav-
1ty from the regulated feed will be deflected
by the cone- shaped hood or base B? directly
into the body of water in the vat C', remov-

ably mounted in the generating- chamber C,

preferably in the manner illustrated in I‘iﬂ‘
1 of the drawings, and hence to avoid dan-—
aerous instantaneous overheating or a high
tempemtum being established, as the volume
of water in and about the oenerating-cham-

ber C is maintained in such conchtmn as to-

preventundue high temperatures therein and
especially during “the chemical action of the
elements taking place in the generation of the

oas for snbsequent utilization after thorough

purification of the same In a manner to be
hereinafter fully explained.

Between the hopper A and chute, chamber,
or tube B’ is interposed a feed paddle- wheel
, provided, preferably, with four paddles or
arms, the space between two of which arms
1S sufﬁelently large to hold a predetermined

quantity of cmbld or acetylid delivered to

the space from the hopper A and falling into
the same preferably by gravity. ‘l'he ‘shaft
¢/’ of this paddle-wheel d is keyed or other-
wise secured to a gear-wheel d?, which is
adapted to mesh at intervals with a pinion d?,
having teeth on only half of its periphery, se-
cured to a shaft d*, which shaft is suitably
supporied in bearings d” adjacent to and car-
ried by the hopper A, At preferably the op-
1)0%11“6 end of the shaftd*issecured a weighted
arm d° or tumble-bob lever, and on the &haft
o 100861} rotates a grooved wheel ¢, carrying
an arm ¢ and pawl ¢, The pawl e engares
the toothed periphery of a ratchet ¢, looselv
rotating on the shaft d*, and this pawl is

ﬂdapted when the wheel ¢ and arm ¢ are

turned in one direction to rotate the ratchet

¢’ in the direction indicated by the arrow in |

Ifig. 2,

Ar mmd the grooved wheel ¢ is wmpped a
rope or chain j , one end of which 1s sceured
to the movable dome ¢ of a gasometer G, sup-

plied from the tank or generating-chamber C,

in a manner to be hereinafter explained, with

the thoroughly -purified and non-explosive
oas.  The rope or chain passes over suitable

pulley% or rollers . and its other end car‘rles-

a weight /2. On the face of the ratchet ¢” is
formed 2 projection or pin e, arranged in the
path of the weighted arm d° The gear-
wheel d? and pinion ? are so arranged Wwith
relation to each other that one half - revo-
lution of the pinion ¢ will cause the gear-
wheel d” to rotate a quarter-revelution.

The operation of the mechanism above de- |

606,037

seribed is briefly as follows: As the dome ¢

descends from the position indicated in dot- |

ted lines to that in full lines the chain or cord
£ will be tightened and the weight f* raised.
This movement of the cord I WIH rotate the
ogrooved wheel ¢, and the arm ¢, through the
_p&wl e?, will advance the ratchet e, mld its
pin ¢* will engage the weighted arm d° and
raise it ﬁ*mdu&lly to the uprmht position 11n-
dicated in full linesin Figs. 1 and 2 from the
position indicated in dotted lines in IFig. 1.
This movement of the arm d* is tr msfem ed
through the shaft d* to the pinion d°, which
then turns with its plane surface out of en-
cagement with the gear-wheel d* without ro-
t&tlnﬂ‘ the same or the shaft ¢’ and paddle d.

WVhell the weighted arm d° reaches this up-~

right position, 1L indicates that the gasometer
G is nearly exhausted, and a f;u*ther fall of
the dome ¢ through the mechanism above

described will cause the weighted arm d° to
tilt beyond the center of ﬂ*mwty‘ and it will
fall. The weighted arm d* in falling oper-
ates the pinion d°, which has assumed a DO-
sition in which its teeth mesh with those of
the gear-wheel ?, and the movement of the
pinion d? through half a revolution will turn
the wheel d? a qum‘ter of a revolution, thus
turning, through the shaft d', the p&ddle (l

until the paddles discharge a certain quan-
tity of carbid or ac‘etylid into the tube or

chute B’ to be precipitated or plunged into
the tank C’, containing a body of water.
the carbid or metyhd passes through and
into the liquid of the tank C' g
generated, which finally after purlﬁcatmn en-
ter&, the gasometer (G,
thereof to rise. The rope f1s relaxed and the
grooved wheel ¢ moves in a reverse direction,

the slack being taken up by the weight 7~ 2

This mov ement of the wheel e causes the

pawl ¢?, carried by the arm ¢, to slide loosely

over the ratchet € without nmvmrr the same,
the ratchet only being operated upon the fall
of the dome ¢ of the ﬂ'l"someter .

InFigs. 5,6, and 7 amochﬂmtlon of the feed |

mechmn%m hercinbefore described i1s illus-
trated which permits of the control of the

movement of the feed directly by the gas gen-.

erated in the chamber C. In this form the
rope f, grooved wheel e, and weight /< are re-

placed by a weighted piston f*“, sliding in a
¢ylinder /%, in communication with the oen-

As:
oas 18 lemhly |

causing the dome ¢
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erating- chamber C, and carrying a rack j"”, 8

achpted to operate a pinion f*. " The pinion
f£*in this case carries the arm ¢ and pawl €2,
engaging the ratchet ¢%, and the operation is
substantmlly the same as described, since the
rise and fall of the piston /! will opemte the
parts in a manner similar to the rise and fall
of the dome g of the gasometer.

In connection with the generation of the
acetylene gas, my invention is especially di-
rected to the purification of the gas prior to
its delivery to the gasometer G from the gen-
erating - chamber C. One practical form or
manner and means fm' purifying such gas is .
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illustrated in Fig. I of the drawings.

- the generating-chamber C is placed a convey-
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ing main or pipe £, of, preferablv cast-iron or

Sueh other materi ELI as 18 -not affected by the
gas in its impure state or condition within the
chamber C. Thispipe /i hasitsinlet i above
the water-level of the chamber C and dis-
charges at 7*, at or near the bottom of the
body of water b, into a pipe %, located in the
bottom of a second vessel D, containing a so-
lution of chlorid of calcium, sodium, or other
preferred matter. This pipe 7 is perforated,
as at v, topermitof the escape of gasin minute
streams or particlesinto and through the solu-
tion in the bath of said vessel D. Krom the
upper end of the vessel D extends another
pipe &, having a perforated extension %', lo-
cated in the lower portion of a third vessel I,

containing a solution of acetate of lead or
other smtable substance or matter. These
two vessels are respectively provided with
draw-off cocks+® and &% at or about the bot-
tom thereof, and with sealed caps or covers 2*
and % in the tops of the same for filling or
other purposes. Irom the top of the vessel E
extends a pipe m, which has a perforated ex-
tension m', traversing the lower part of a ves-
sel I, containing crystallized chlorid of cal-
cium or other preferred material in lump or
other form. This vessel I has a perforated
false bottom 7, and from the upper end of the
vessel extends a pipe o, entering the base of
the gasometer G.

Acetylene gas as produced from commer-
cial carbid eontems various impurities, the
principal of these being nitrogen, ammonia,
phosphoreted hydrogen, arseniureted hydro-
gen, sulfureted hydrogen, and carbonie oxid.
There are also various .organic compounds
produced—such as benzol, styrol and similar
substances—when the fem perature of the car-
bid is raised; but these latter are not formed

~when the carbid is plunged under water, and

45
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the temperature is thereby kept from rising.
The arrangement of generator already de-
seribed contains a sufficiently large quantity
of water to absorb much of the ammonia and
sulfureted hydrogen; buttheotherimpurities

may be removed by passing the gas through

& solution of chlorid of calcium or ¢hlorid of
sodium, while the last traces of sulfureted
hydrogen may be removed by passing the gas
through a solution of acetate of- lead. The
moistme entrained by the gas, which mois-
ture in the unpurlﬁed gas 1s very trouble-

some 1n attacking eoeks valves, and other |

connections, isentirely removed by passing
the gas finally through a vessel containing
crystallized chlorid ef calcium or an analo-
oous substance or matter.

From the above description it will be un-
derstood that the gas generated in the cham-
ber C and partially robbed of its ammonia
and sulfureted hydrogen by the water in said

chamber Cisforeed to pass in a divided state
through the serubber D, containing a solution

of chlorid of calcium, sodium, or the like,

Within | which removes many of the impurities con-

tained in the generated gas and conducted
therewith from the generating-chamber C.
From the serubber D the partially-purified

2458 18 forced in a divided state through a so-

Tution of acetate of lead or other prefemec"
solution into the scrubber K, which solution
removes traces of sulfureted hydrogen con-
tained in the gas only partially purified by
the solution of the scrubber D, and finally in
the drying cylinder or vessel I I all moisture
entrained by the gas is entirely removed by

the crystallized chlorid of calcium orother pre-
ferred substance or matier contained therein

and escapes through the perforated bottom n
to the base of the receptacle F, from whence
it may be drained off through the cock 7.

The gas afterit leavesthe scrubbersand dry-'
ing-cylinder hereinbefore explained enters
the gasometer in a chemically-purified condi-

tion, in which it will no longer attack brass or

copper to set up a dangerous detonating or
90

explosive compound and moreover, is not ex-
plosive save at temperatures far above those
which oceurin the ordinary use of such a gas.

IHaving thus described the nature and ob-

jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—
1. An apparatus for making commercially-
pure acetylene gas, comprising a generating-
chamber prowded mth a feed- hoppel‘ h&vmn'
a discharge-chute, a feeding device, consmt-
ing of a wheel mounted on a shaft Journeled
to sald chute and provided with paddles, the
spaces between two being sufficient to contain

‘a predetermined quantlty of carbid delivered

theretofrom said hopper, a gear-wheel mount-

ed on said paddle-wheel shaft and gearing at

intervals with a pinion having teeth on half

-of the periphery of the same and mounted on
‘ashaft carrying atumble-boblever, a ratchet-
wheel mounted on said pinion-shaft, an arm
carrying a pawl adapted to engage with said

ratchet-wheel, means for actuating said feed-
ing device, purifying and drying appliances
a gasometer, a pipe connection from said gen-

75
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erating-chamber with said purifying and dry- .

ing appliances and gasometer, the extensions
of the pipe connection in said purifying and
drying appliances perforated so that in each,
the gas is conducted into and through metter
in hquu:l and crysmlhzed form and moisture
or liquid is drained off from sald drying ap-
pliances from the bottom of the same, sub-
stantially as and for the purposes deseribed.
2. An apparatus for making commercially-
pure acetylene gas, comprising a generating-
chamber provided with a feed-hopper having

a discharge-chute, feeding devices, consisting .

of a Wheel mounted on a shaft journaled £0
said chute and provided with paddles, the
spaces between two of the same being sufii-
cient to contain a predetermined quantity of
carbid delivered thereto from said hopper, a
oecar-wheel mounted on said paddle-wheel
Shaft and gearing with a pinion mounted on

‘ashaft carrying a tu mble bob lever, aratchet-

IIS_.-
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wheel mounted on said pinion-shaft, an arm | through matterinliquid and erystallized form
carrying a pawl adapted to mesh with said | and moisture orliquid is drained off from said 15
‘ratchet-wheel, a piston adapted to slide in a { dryingappliance from the bottom of the same,
cylinder in communication with said generat- | substantially as and for the purposes de-
5 1mg-chamber, the rod of said piston provided | scribed. . |
with a rack meshing with a gear-wheel mount- In testimony whereof I have hereunto set
ed on sald pinlon-shiaft, purifying and drying { my signature in the presence of two subserib- 20
appliances, a gasometer, a pipe connection | ing witnesses.
from said generating-chamber with said puri- | |
1o fying and drying appliances and gasometer,
- the extensions of the pipe connectionsin said Witnesses:
purifying and drying appliances perforated J. WALTER DOUGLASS,
sothat in each, the gas is conducted into and THOMAS M. SMITH.

HENRY II. SUPLEL.
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