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UNITED STATES

PATENT OFFICE.

CHARLES C. GLOVER, OF NEW YORK, N. Y.

IMPROVEMENT IN CARBONIC-ACID-GAS GENERATORS.

Specification forming part of Letters Patent No. 164,183, dated June 8, 1875; application filed
| | | April 19, 1875,

Lo all whom it may concern : _

Be it known that I, CHARLES C. GLOVER,
ot the city, county, and State of New York,
have invented a new and Improved Appara-
tus for Automatically
Acid Gas, and Charging Liquids and other
Substances with the same, of which the fol-
lowing is a specification: - _

Figure 1 is a side elevation of my improved
apparatus; Fig. 2, an end elevation of the
same; Hig. 3, a vertical transverse section
thereot; Kig. 4, adetail vertical section through
the joint of the'receiving-vessel; Fig. 9, a de-
tall sectional view of my adjustable cam mech-
anism for regulating the escape of the acid.
Fig. 6 is a perspective view of the apparatus;
Iig. 7, a side view of a modification of the
generating-vessel, and Fig. 8 a vertical cen-
tral section of said modification.

Slmilar letters of referénce indicate corre-
sponding parts in all the figures.

The object of this invention is to produce a

compact, inexpensive, and safe apparatus for
producing carbonic-acid gas, and charging
soda-water, sparkling wines, and other liquids,
or even semi-liquids, with the same. -
The devices heretofore in use for the same
purpose are mostly cumbersome, being usually
made in three or more distinct parts, all more
or less independent of each other, and requir-
ing a large quantity of connecting-pipe, many
valves, cocks, and other devices that are liable
to get out of order. Yet these devices are
more or less unsafe, many lives being annual-
ly lostor put in jeopardy in the United States
by the explosion of such gas-generators. The
principal cause of explosion is the accumula-
tion of gas in the generator, which I in my
new apparatus entirely avoid by so arranging
the parts that the gas in the generator will
only be created when there is a vacuum in the
same vessel—that is to say, I interpose the
pump between the generator and the receiver,
so 1t will act by suction on the generator, and
by force on the receiver; whereas, in the old
apparatus, the receiver was usually placed be-
tween the generator and the pump, which
would prevent the latter from directly affect-
ing the contents of the generator. |
My invention, aside from the general ar-

Grenerating Carboniec- ;

apparatus far superior

| rangement of parts above alluded to, also con-

sists in the novel mechanism for automatically
regulating the discharge of sulphurie acid into
the generator, such mechanism being arranged
to not only regulate the quantity of acid dis-
charged in conformity with the chemical

properties of the carbonate in the generator,
‘but also to absolutely prevent any acid from

reaching the generator, if, from any cause, the
pressure of gas in the latter should exceed a
certain prescribed degree. | -

My invention also consists in other details
of mechanism and combination of parts, as
hereinatter more fully described.

In the accompanying drawings, the letter
A represents the frame of my improved gen-
erator, carrying, as the principal vessel, the
generating-cylinder B, upon which the acid-
receptacle U is mounted, as shown. The frame
also supports the receiver or impregnator D,
the purifier and washer E, and the pump F.
But any one or more of- these parts B, C, D,
H, and F, or either of them, may be supported
separately 1if desired, though for compactness
their application to the same frame A in the
manner indicated in the drawing renders the
to a more expanded
system. | |

G 18 a horizontal driving-shaft, hung in the

‘frame A, and connected by a crank, a, at one

end with the pump-rod b, so that the rotation
of the shaft G, imparted to the same by suit-
able means, will cause the pump to be oper-
ated. By means of bevel-gear wheels d d* the
shaft  also imparts rotary motion to a ver-
tical shatt, H, which extends through the ves-

sel C into the generator B, for purposes here-

inafter more fully specified. By cog-wheels
¢ ¢ the shaft G also imparts rotary motion to
a stirrer-shaft, I, hung in the receiver D.

The generator B is made, by preference, in
two parts, as indicated in Fig. 3, the lower
part f, which i1s the main vessel, being made
of lead or other suitable material, while the
upperpartgis made of cast-ironor other proper
material, lined on the inner side with lead,
enamel, or other substance. A ring, A, is
placed around the upper part of the portion

f, where the same overlaps the lower portion

of ¢, and 1s tightened by means of a serew or
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“bolt to produce a tight joint, all as indicated
in Fig. 8. Upon the generator B.is supported,
and Ly preference made in one picce with the
same, a cylindrical or other shaped upright
receptacle, C, which is intended to contain the
sulphuric acid used in the production of the
gas. This vessel C is also, on the inner side,

lined with lead, or other proper substance

capable of .withstanding the attacks of the
acid., The shaft H has seeured to its upper
end the bevel-wheel d*, which supports it on a
flanged bushing, ¢, that rests on a central tu-
bular extension, j, of the upper part g of the
gas - generator, - said extension j reaching
through the center of the acid-receptacle C, as
clearly shown in Fig. 3. - The bushing ¢ laps
around the top of the tubular extension j, and
‘is properly closed by a nut at the lower end
around the shaft H, as shown, and a washer 18
interposed between the upper end of the bush-
ing 4 and the lower supporting-surface ot the
wheel @*, In the upper edge of the bushing is
formed an. oil-channel, with proper openings
toward the shaft H, so that proper lubrication
can be obtained. DBy this manner of support-
ing, or rather suspending, the shaft H, 1 dis-
pense; with the necessity of using a step at
the lower end thereof, and with the friction
whicl would thereby be created in the gener-
ator. As heretofore made, the stirrer-shatts
in gas-generators invariably enter some step
or bearing in that part of the vessel which 1s
filled, or partly filled, with the marble-dust or
other carbonate, and such dust, entering such

step or bearing, will soon seriously interfere

with the operation of the parts. By my ar-
rangement I dispense with a lower support of

the shaft, suspending it entirely from the top,

- and there will, consequently, be no danger of
marble-dust interfering in any way with the
operation of such shaft and stirrers. Suitable
projecting ‘stirrer-blades are attached to the
lower part of the shaft H within the genera-
tor B, as clearly indicated in Fig. 3. A tube,
K, projects from the top of the generator b
upward through the said receptacle C, and
contains within it a rod, I, which, at its lower
end, is formed into a valve or stopple for clos-

ing an orifice, m, that leads from the generator |

into the tube K. The sulphuric acid which 1s
contained in the receptacle C will find its way
into the tube K through small holes In the
lower part of said tube, but will be prevented
from entering the generator by the valve or
rod I closing the orifice m. Assoon, however,
as the rod ! is elevated, the acid can escape
from C into B. This elevation of the rod [ I
produce by automatic process and regulating
apparatus, and thereby dispense with the
special handling of the valve controlling such

discharge, which handling has heretofore al-
ways been necessary. Said regulating appa- |

ratus consists of a lever, J, which is pivoted
to a bracket projecting from the bushing ¢, or

to any other stationary part of the apparatus,

and it has a friction-roller, », on its inner end, | tacle C, the gas itself entering the tube K

| while its outer part I.)h&sses through the slotted

or forked upper part of the rod /, and through

a slotted yoke or pin, o, that is connected by a
serew with the upper part of the rod {. The
lower face of the bevel-wheel d* is formed into

a cam, p, which, during the rotation of the
bevel-wheel, depresses the friction-roller =,
and thereby vibrates the lever J on its pivot,

and raises the rod I. Thus, once during every
rotation of the shaft H, or more, if necessary,
the lever J is vibrated and the rod [ raised to

allow the escape of acid into the generator.

" Two provisions have, however, yet to be

made for adjusting the mechanism which 1s
deseribed, the first being to adapt the auto-

‘matic motion of the valve I tothe varying
qualities of ‘the carbonate which is put into.
| the vessel B. TFor, in some cases, it requires

more, in other cases less, sulphuric aeid to pro-
duce the gas which the substance within the
generator is capable of yielding, and therefore
in some cases the valve I must be raised for a

{ longer period to discharge more of the acid

into the génerator, while, in other cases, it

should be raised for a shorter period to dis-

charge a less quantity of the acid. And
again, at times, it-may be desirable to raise

the valve I twice during each rotation of the
| shaft H, at other times to raise it but once,

&ec., all of which can be done by the use of an
adjustable sleeve, r, which is put around the
hub of the bevel-wheel d*, that is mounted
upon the shaft H’, and which sleeve r carries,
directly along the inner face of the cam p, a

similar cam, p*, as-is more clearly indicated .
in Fig. 5. The friction-roller # on the lever J

is-long enough to extend beneath both cams-

edges p and p*; and it is clear, therefore, that,

by turning the sleeve # on the wheel d*, so as
to bring the cam p* directly against the inner
face of the cam p, the rod ! will be raised for
a shorter period than if the cam p* is set to
virtually continue the cam-edge of the appa-
ratus. In fact, the sleeve » may be turned on

d* to give to the cam-edge the greatest possible

length, or even to produce two cams on oppo-

| site sides of the shaft H. In whatever posi-

tion it is desired to have the sleeve 7, the same
may be locked to the hub of the wheel d* by
a suitable set-screw. By a little screw, which
supports the yoke o in the upper part of the
rod [, the stroke of the rod ! can be regulated,
whereby, also, the quantity of acid discharged

| into the generator is controlled. _
~ The second point of protection to be pro-

vided is to guard against the accumulation of
too much gas within the generator. This 1s

done by preventing any sulphuric acid from
entering the generator as long as a surplus-

age of pressure of gas is in the latter—that
is to say, whenever the valve ! is raised, and

there is at the same time a pressure of gas in
the generator, such gas will enter the tube K

through the orifice m, and will, by its ascent,
crowd the sulphuric acid back 1nto 1ts recep-
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and 'esca]’)iug througﬁ 'a-ﬁértures 8, which are
formed in the upper part of the tube K. The
oas thus prevents the acid from entering the

generator during the time the valve 1 is ele-

vated. Not until the pressure within the gen-
erator has decreased can acid again enter the
same to affect the carbonate therein and cause
the production of more gas, and so on.

The generator is, of course, provided with
a suitable man-hole, through which it can be
charged, and has at its lower part an opening,
closed by well-fitting valves, throngh which it
can be emptied and cleaned.

A pipe, s, connects the generator B with
the purifying and washing vessel K, which 1s
partly filled with water or other liquid, and
which, at or near its middle, has a perforated
diaphragm, as indicated by dotted lines in
" Fig. 2. The pipe s enters the upper part of
the purifying-vessel, but reaches down nearly
to the bottom of the same, so that all the gas
which passes through said pipe from the gen-
erator must enter the 'water contained in the
vessel I, and finally bubbles up through the
water into the upper part of the said vessel.
The vessel E connects by a pipe, ¢, with the
pump F, which pump, by its operation, draws
the gas as quick as it is created in the gener-
ator out of the same, and forces it, together
with the liquid to be aerated, through a pipe,
u, into the receiver D. By thus interposing
the pump between the generator B and the
receiver D, I cause the same to create, or at
least attempt, a vacuum in the generator, and
thereby facilitate the entry of the sulphuric
acid, the production of gas, and also the safety
of the entire process and apparatus.

The receiving-vessel D receives the liquid
or substance to be charged with the gas from
the pump, and is made of two half-shells,
v, which are formed of sheet metal or other
suitable material, lined on the inner side
with block-tin, silver, or enamel. These two
shells have their edges rolled outward around
wires, as indicated in Fig. 4, and between
these rolled edges is interposed a ring of rub-
ber, w. A sectional metal ring, x, double
orooved along its inner edge, embraces and
clasps the rolled edges of the two shells v v,
and an inner ring, ¥, is inserted within the re-
ceiver D, to close the jointof its two shells
from within. The rubber w is thus cenfined
between four surfaces—thatis to say, between

the rolled edges of the shells v v, and also be-
tween the outer ring « and the inner ring .-

The outer ring « is, as 1 have already stated,
made in sections, and the several sections
composing it are held in place and clamped
together by a band or strap, 2, which is placed
around them, as shown, and which 1s closed
at its ends by a screw or bolt. This band or
strap z enters a groove in the outer face of the
sectional ring . |

By means of this joint eonstruction I am en-
abled to firmly hold the two parts of the ves-

3

I arate them for cleaning purposes whenever re-

quired. | |

"~ The stirrer-shaft I within the receiver D is
also supported only at one end, and properly
packed to prevent the escape of the liquid
through its bearings. It carries a series of
blades within the vessel for agitating the con-

| tents, and causing the proper distribution of

the gas.

From the vessel D the charged liquid or
substance is withdrawn into suitable bottles,
casks, fountains or other receptacles.

A modification of the generator B Is rep-
resented in Iigs. 7 and 8, 1n which the sul-
phuric-acid tank C and the stirrer H are dis-
pensed with. The receiver B/, in this case,
has its lower part inserted in a larger vessel,
M/, and contains within its center an upward-
ly-projecting perforated tube, L/, which tabe
is open at its lower end, and in communica-
tion with the contents of the embracing-ves-
sel M. |

The carbonate is placed into the receiver B/,
through a suitable man-hole, so as to surround -
the tube L/, and, after the receiver has been
closed air-tight at the top, the diluted sul-
phuric acid is poured into the embracing-ves-
sel M’,in such a way that it cannot enter into
contact with the carbonate confained within
the vessel B’. As soon as the pump com-
mences to operate by exhausting through the
pipe s the sulphurie acid will be gradually
drawn through the perforated tube 1/ into the
receiver, and into consequent contact with ves-
sel B/, and with the carbonate therein con-
tained, and the gas created as rapidly as the
suction of the pump permits. :

This modification is desirablein many cases

‘where simplicity of construction and the pos-

sibility of dispensing with the agitator are de-
sired; and i1t is particularly nseful to drug-
oists and chemists, as 1t will serve, even in di-
minutive test apparatus, to prepare carbonic-
acid gas perfectly pure and iree from foreign

[ substances.

The pump F draws the liquid to be aerated
by a pipe, 4, from a suitable vessel, and forces
it with the gas info the receiver. -

I ¢laim as my invention—

1. In an apparatus for generating and charg-
ing carbonic-acid gas, the pump I, interposed
between the generator B and thereceiver D, to
act by suction on the generator, and by force
on the receiver, substantially as specified.

2. The combination of the valve I with the
actuating-lever J, and with the cam p on the
wheel d*, substantially as specified.

3. The adjustable sleeve r, carrying the cam

p*, combined with, and applied to, the wheel

p*, which carries the cam p, all arranged to
permit the lengthening and shortening of the
cam p, substantially as specified. -

4. The combination of the generator B and
perforated tube K with the sulphuric- acid
vessel C and the valve [, all arranged to pre-

sel D together, and, at the same time, to sep- | vent the discharge of acid into the generator




1 164,163

in case of undue pressure within the Iatter, 6. The generator B, pipe s, washer I, pipe

substfmtmll} as described. t, pump F, and recewer D, all combmed and
5. The stirrer-shaft H, supported by a cog- armncred ‘With respect to one another, sub-

wheel, d*, at its upper end on the flanged bush- | stantla,lly as herein shown and described.

ing 1, which rests on the tube-extension j, 80 | - CH. C. GLOYV ER.
that the said shaft is suspended into the gen- Witnesses:
erator without having a step or bearing there- E. C. WEBB,

in, substantially as set forth, A. V. BRIESEN.
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