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’ ‘ June 7, 1875.

To all whom it may concern : ‘

Be it known that I, EDWARD Harn CovEer,
of the city, county, and State of New York,
have invented a new and useful Improvement
in Process and Apparatus for Enriching Gas
-or Air with a Definite and Regulated Percent-
age of Hydrocarbon Vapor, to fit them for
illuminating and other purposes ; and I here-
by declare the following to be the specifica-
tion of .the same. ‘ .

The invention relates to an apparatus in
which the light and heavy fluid hydrocarbons
are used simultaneously by rotating, at in-
tervals, the chamber in which they are con-

tained, thereby causing a uniform carboniza-'|

tion, or nearly so, to the gas or. air passing

“the machine, and utilizing all of the hydro-
carbon. The gas or air, after leaving the ro-
tary chamber, passes through another cham-
ber, which may be used as a mixer or carbon-
izer at pleasure. The degree of carbonization
may be regulated at the will of the operator,
by means of an adjustable valve, which, in
its different positions, will cause the whole, or
only a part; of the gas or air passing through
the machine to pass through the rotating car-
bonizing-chamber.

The invention will be readily understood by
reference to the accompanying drawings, of
which— ‘

Figure 1 is a sectional elevation of the im-
proved apparatus. Fig. 2 is an end elevation
of the rotating chamber. Fig. 3 is a central
tranverse sectional elevation of the rotating
chamber.

The rotating chamber A is a cylindrical
vessel, built of sheet metal, except possibly
.its ends, which may be of cast-iron. On each
of its ends, and concentric with the cylinder,
is a hollow trunnion, Al which rests on the
timbering or other fixed supports A% Oneor
more levers, B, are secured to either or both

- ends of the cylinder, for the purpose of turn-
-ingit over a half arevolution on its trunnions.
- The vessel A is built of two half-cylinders, as
shown in Fig. 3, each half-cylinder having an
externally-projecting flange, a, by means of
which the two semi-cylinders are bolted to-
gether. Screw-bolts should be used for this

purpose, as it may be necessary to take the

vessel apart at intervals for the purpose of
cleaning or repairs. Between the two flanges
a, as above deseribed, there may be intro-
duced the edges of the diaphragm A3, which
divides the chamber A .into two equal, or
nearly equal, compartments. The bolt, which
holds the two flanges a together, will also pass
through the diaphragm and hold it in posi-
tion. The diaphragm A3 is divided into two
parts in the center of the vessel, so as to form
a small eylinder concentric with the vessel A,
and through the center of the cylinder thus
formed the regulating gas or air pipe O will

-be placed so as to leave an annular opening

between the pipe and the cylindrical part of
the diaphragm, as shown in Figs. 1 and 3.
The ends of the gas-pipes C are joined with
the ends or heads of the cylinder A ; and open
ports ¢ in the sides of the said pipe; just in-
side of the front head &', permit the incoming
gas to pass into the chamber A as required,
and the gas so passed into the earbureting-
chamber returns to the pipe C again through
the open ports ¢/, which arelocated at the other
end of the chamber A, just inside of the head
@?. The diaphragm A3is to be finely perforated
throughout its entire extent within the cham-
ber A, both in its flat and in its cylindrical -
part, The induction gas-pipe D is connected
with the hollow trunnion on the front end of
the cylinder A by means of the stuffing-box
@ and the connecting gas-pipe D! is attached
to the other end of the rotary carbonizer by
thestuffing-box a*. By thisarrangement the gas
to be carbonized may be conducted into and
out of the rotary carbonizer without leakage,
and the chamber A be at the same time left
free to turn on its axis.  Whether the cham-
ber A s allowed to make a complete rotation
around its axis, or only a seini-rotation or
rocking motion, is entirely immaterial, and
will depend upon the arrangement of the lever
B, which may permit a whole rotation or not..

At the front end of the machitie is a valve,
C!, which is arranged to close the front end of
the pipe C, on which the said valve is seated,
as shown in Fig. 1. This valve may be opened
or closed, or adjusted to suit, by means of the
valve-rod €% and the operating wheel C?,
which wheel is in an accessible position out-
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side of thierhachiine.. The rod C? passes through
a stuffing:box,.d, on the. induction-pipe: D, and
inside ot the sald pipe it is threaded so &b to
engage the nut C4, which is fixed inside of the
said pipe, or to the hollow trunnion on that
end of the machine. Just inside of the two
heads of the chamber’ A are placed two dia-
phragms, a5, which close down tightly to the
“pipe €, and also to: the cylindrical: sides of A,
-except in the small port-spaces af. (Shown
‘in Figs. Land 3.) The spaces a”, between the
diaphragms a® and the ends of the chamber
A, are sufficiently large to accommodate the
"ﬂow of gas through the machine, and are in
open communication with the ports ¢ ¢’ of the
pipe C. 'Within each of the compartments of
. Ais placed a frame-work, E, as shown in

‘Figs. 1 and- 3, and between the ribs of this
-~ frame-work are stretched wires, ¢ords;or other

suitable appliances, as represented by E/ in
Fig. 3. The objeet of these obstructions will
_ appear in the deseription of the process.
connection-pipe D! connects the ceylinder A
with a secondary chamber; F, which is divid-
- ¢d' into three compartments, F! F? I3, by the
perforated diaphragms f fl. The pipe D!
leads inte I, the lowest of these compart-
- ents; a short distance below the lower dia-

phragin f, and a sufficient distance above the'
bottom of F to form a basin for the drippings,.

which: may be drawn: off through the waste-
cock 2. The middle compartment;, ¥?, is par-
tially filled: with branches of trees, shavm’os,

or some other saitable material, for stripping:

off from the gas any globules of fluid or im-
purities that it may have carried ‘mechanical-

~ 1y with it fromr A, dnd this material will also
et d§ a mixer to give uniformity to the gas
The: upper compartment; F3, is

produeed.
used as a reservoir to held a-hydrocarbon

Tliguidy, to add to the carbonization in case the:
c*u‘bomzatmn in A should at times prove:in-
sufficient. The eduction - pipe D? leads out

from the upper part of the chamber F2 and

. conveys the earbonized gas tothie holder di-

rect, or first through a heated retort, and.
thence through an ordinary gas purlﬁer and

condenser to' the holder; so as to remder the
gas permanenty or the heated retort may be
omitted, and also the holder; and the gas
passed dlreotly to the burners, as may be
found: most desirable. TFhe man-hole plugs of
“gnd f? are used to fill the chambers A and F
© with some fluid hydrocarbon:.

The apparatus: constiucted as above de-
geribed, the process is as follows: A sufficient
quantity of fluid hydrocarbon: (the quantity
varying, of course, with: the size of the ma-

' chine, but usually several barrels) will be put
i the chamber A, through its man-hole d?,

and the fluid so mtrodueed will pasy thmugh
_ the perforations of the diaphragm in the di-

rection of the arrows k, and will fall into the
" Tower half of eylinder A in a fine shiower, this
- operation: being continued until all of thefluid
~shall have passed below the diaphragm, and
- then the eylinder will be given a half revolit-
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tion by means of the lever B, when the fluid
will again passithrough the dmphragm as be-
fore, and so on. This operation of turning the
cylinder will be repeated throughout the pro-
cess, until the ﬁuld shall have all been used
. ap.

In turning the eylinder over, & small quan-
tity of the fluid will run down between the
; transverse diaphragms a® and the end of the
- eylinder, and through the open ports ¢ ¢ of
'the pipe C into the lower compartment, but

not & quantity of any importance.

By the alternate filling of both the top and
bottom parts of each of the compartments of
A, as above described, all of the obstructions
E will, at intervals, become submerged in the
flnid, and thoroughly saturated with t{he
heavler parts of the hydrocarbon, and by the
alternate filling of each of the compartments,
as described, all of the light and heavy parts
of the hydroualbon will be subject to simul-
taneous combination with the gas passing
through the machine, and there will, there-

fore, be no waste or residuum.

The hydrocarbon being placed in-A and
agitated, as above desecribed, the air, hydro-
gen, or other gas to be carbureted wﬂl be
turned on through the pipe D, in the direc-
tion of thearrows g. 'The gas will pass through
the ports ¢, thence throuOh the passages oﬂ

-and the openings a’ at bldeb of diaphragm a?,
-and thence through both of the chambers ot
A, until the: lower opening af shall have be-
conie sealed by the fluid rising to the edge of
the diaphragm a®, after which it will only pass
through the upper compartment, until the ma-
chine sh‘mll have been again turned over. Af-
ter passing through the ecompartments of A,
the gas-currents ¢ will pass through the open-
ings a5, passages a’, and open ports ¢" at the
"back end of the machine, and so on into the
pipe D, and thence to the chamber F! of the
secondary dapparatus. The gas will pass from
the compartment F?, in the direction of the
currents ¢, up through the perforations of dia-
pbragm f, and throngh the obstructions of
chamber I?, and out of said chamber through
pipe: D?, which will conduct it to the fixing-
retorts, holders, or burners, in the usual man-

ner.

In passing through the chambers of A, the
air or gas will take up from the shower through
which it passes, and froem contact with the
saturated obstructions or channels of I/, the
atoms of the hydrocarbon, and thereby be-
conte carbonized to a high degree.

In order to regulate the amount of carbon-
 ization, I introduce the gas-regulating pipe C,
which: will,v on the opening of the valve Ct, ad.
mit the uncarbureted air or gas in a current,
-represented by the arrows ¢’. This uncarbu-
'reted current g’ will mingle with the carbu-
reted current g in the pipe D' and chamber
F!, where the different gases will blend to-
gether and pass on into the ehamber F?, which
will act as'a mixzer, and the gases so combined
'may easily be rendered of a uniform quality,
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and of any photometric standard required, by
simply adjusting the valve Cl, as may be de-
sired from time to time. .

In passing through the obstructions in the
chamber I? the gas will be stripped of any
globules of fluid or mechanical impurities that
it may have become charged with in passing
through A, and these fluid strippings will fall
into the bottom of the chamber F!, whence
they may be drawn off through the cock f2.

In case the carbonization in the chamber A
should not at any time be sufficient, the aux-
iliary chamber F® is provided, which, when
used, will be filled with a fluid hydrocarbon,
which will pass through its perforated bottom
JY, in the direction of the arrows ¥/, and fall
in a shower upon the obstractions in F2, and
the gas passing through the said chamber will
thereby be carbonized to a very high degree.

In lien of the mixing and carbureting cham-
ber I?, what is known in the art as a gas-mixer
may be used, as the principal object of this
chamber is to thoroughly mix the air or-gas
with the hydrocarbon or the carbonizing va-
pors, and render the gas produced of a homo-
geneous character; or neither the mixing and
carbureting chamber F, nor any other mixer,
need be used under certain circumstances, for
there are cases where the rotary carbonizer A
will be all that will be required, and the reg-
ulating-valve C! may be so adjusted as to pro-
duce a sufficiently homogeneons gas for all
necessary uses. . Neither will it be always nee-
essary to send the gas carbonized in this ma-

chine to a fixing-retort, as the carbureted gas

passing this machine in certain localities may
be used as a mechanical mixture. 1t may be
found, also, that in certain localities it will be

1

necessary to-heat, to a moderate degree, the
carbonizer, or the air or gas sent into it; and,
when such is required, the carbenizer may be
heated by means of a -steam-jacket, or by
steam-pipes, or the air or gas may be heated
outside of the carbureter in any desirable man-
ner. : : .

Having described my invention, I claim—

1. The process of carbureting air or gas,
which consists of passing the airor gas through.
a shower of liquid hydrocarbon, and continu-
ing the shower and the operation by reversing
the carbureter, substantially as set forth. '

2. The reversible carbureter A, constructed
with the diaphragm A3, passing through its
diameter, and hung in the hollow trunnions
Aly so that it may be reversed when the hy-
drocarbon fluid has passed from the upper to
the lower section, bringing the fluid in posi-
tion to again pass through the diaphragm,
substantially as described.

3. The regulating gas-pipe O, arranged con- .
centrically with the carbureter A, substan-
tially as and for the purposes set forth.

4. The combination and arrangement of the
carbureter A and the dripping and mixing
chambers F! T?, substantially as and for the
purpose set forth. ‘

5. The auxiliary carbonization and mixing

“apparatus, consisting of the chambers F? FS,

in combination with the rotary carbonizer A,
substantially in the manner herein shown and
described.

E. HALL COVEL.

Witnesses:
" 8. 8. NoRTON,
A, B. HUTCHINS.




