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Specification forming part

To all whom it may concern:
" Be it known that I, Epwarp H. CoveL, of
the city of New York, in the county of New
-York and State of New York, have invented
certain new and useful Improvements in the
Process and Apparatus for the Manafacture
of IMuminating-Gas; and I do hereby declare
that the following is a full, clear, and exact
description thereof, that will enable others
skilled iu the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification, in which—

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

. the rotating chamber.

The invention consists in an apparatus in
which the light and heavy fluid hydrocarbons
are used simnultaneously, rotating at intervals
the chamber in which they are contained,
thereby causing a uniform carbonization, or
nearly so, of the gas or air passing the ma-
chine, and utilizing all of the hydrocarbon.

The gas or air, after leaving the rotary
chamber, passes through another chamber,
which may be used as a mixer or carbonizer,
or both, at pleasure. o

The degree of carbonization may be regu-
lated, at the will of the operator, by meaus of
an adjustable valve, which, in its different po-
sitions, will cause the whole or only a part of
the gas or air passing through the machine
to pass through the rotary carbonizing-cham-
ber.

The invention also consists in passing the
mechanical mixture of air or gas, and the va-
por of a fluid hydrocarbon of a determined
©.and definite photometric value, into a fixing-
retort, where it is made permanent illuminat-
ing-gas. -
. The invention will be readily understood by
© reference to the accompanying drawings and
the detailed description set forth in this speci-
Heation, .

The rotary chamber A is a cylindrical ves-
gel, constructed of sheet metal, except, prob-
ally, its ends, which may be made cast-iron,

On each of its ends, and concentric with the

of Letters Patent No. 169,423, dated November 2, 1875 ; reissue No. 6,878, dated
January ¢5, 1876 ; application filed Jannary 70, 1876,

cylinder, is a hollow trunnion, AY, which rests
oun the timbering or other tixed supports AZ.
One or more levers, B, are secured to either or
both ends of the eylinder, for the purpose of
turning it over a half-revolution on its trun-
nions. :

The vessel A is built of two half-cylinders,
as shown in Fig: 3, each half-cylinder having
an externally-projecting flange, , by means of
which the two semi-cylinders are bolted to-
gether, so as to form a firm air or gas tight
joint. Screw - bolts shoald 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 de-
seribed, thers may be introduced the edges of
the diapliragm A3 which divides the chamber
A into two equal, or nearly equal, compars-
ments. '

The bolts which hold the two flanges a to-
gether will also pass through the diaphragm
and hold it in position.

The diapliragin A®is divided into two parts
in the center of the vessel, so as to form a
small cylinder concentric with the vessel A,
and through the center of the cylinder thus
formed the regulating gas or aiv pipe ¢ will be
placed, so as to leave an annular opening be-
tween the pipe and the cylindrical part of
the diaphragm, as shown in Figs. 1 and 3.

" The ends of the gas-pipe O are joined with
the ends or heads of the ¢ylinder A, and open
ports ¢ in the sides of the said pipe, just inside’
of the frout liead.a!, permit the incoming gas
to pass into the chamber A as required, and
the gas so passed into the carbureting-cham-
ber returns to the pipe C again through the
open ports ¢/, which are located at the other
end of the chamber A, just inside of the head
@®>. The diapbragm A3is to be finely perfo- -
rated throughount its entire extent within the
chamber A, both in its flat and in its eylin-
drieal part. '

The induction gas-pipe D is connected with
the hollow trunuion on the front end of the
cylinder A by means of the stuffing-box a%.
and the conneeting gas-pipe D! is attached to
the other end of the rotary carbonizer by the
stuffing-box a*,

By this arrangement the gas to be carbon-
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ized 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 chamber A is
allowed to make a ecomplete rotation around
its axis, or only a semi-rotation or rocking
motion, it is entirely immaterial, and will de-

pend upon the arrangement of the lever B,

which may permit a whole fotation or not.

At the front end of the machine is a valve,
C%, which is arranged to close the front end of
the pipe C, on which the said valve is seated,
as showun in Fig. 1. o

This valve may be opened or closed, or ad-
justed to suit, by means of the valve-rod Cc?
and the operating-wheel €%, which wheel is
in an accessible position outside of the appa-
ratus. . . ‘

The rod C? passes throngh the stoffing-box
@ on’ the indnetion-pipe D, and inside ot the
said pipe it is threaded, so as to engage the

nut C, which is fixed inside of the said pipe,’

or the hollow trunnion on that end of the ap-
paratus.. ‘ ‘ ’

Just inside of the two heads of the chamber
A are placed two diaphragms, a’, which close
down tightly to the pipe C, and also to the
cylindrical sides of A, except in. the small
port-spaces af. (Shown in Figs. 1 -and 3.)
The spaces a7, between the diaphragms @’ and
the ends of thie chamber. A, are sufficiently
large to accommodate the flow of gas through
" the apparatus, aud are in open eommunica-
tion with the ports ¢ ¢ of the pipe C.

Within each of the compartments of A is
placed a frame-work, E, as shown in Figs. 1
and 3, and between the ribs of this frame-work
are stretched wires, cords, or other suitable
appliances, as' represented by E/ in Fig. 3.
These obstructions are made of either wood
or iron, and are important to divide the cur-
rents of air or gas into small portions, so as
to effectnally secure the perfect earbonization
‘of the gas, and every part of it, as it passes
throngh the machiné, which will more fully
appear in the description of the process. ‘

The conuecting-pipe D! conneets the cylin-
der A with a secondary chamber, F, which is
divided into three compartments, F* F* F?, by
the perforated diaphragms ff'. The pipe nt
leads into F!, the lowest of these compart-
ments, & short. distance below the lower dia-
phragm})f, and a safficient distance above the
bottom ¢ f T to form a basin for the drippings,
which ‘may be drawn off through the waste-
cockf’.‘\“‘ : e
. The. middle comupartment ¥? is partially
filled with branches of trees, shavings, or some
other suitable material, for stripping off from
the gas any globules of finid or other impuri-
ties that may have been carried mechanically

with it from A, and this material will also act.

as a» statiotiary mixer to give wniformity to
the‘gas produced. "The upper compartment
T3 is used'as a reserveir to hold a hydrocar-
bon fluid to add to the carbonization in case

‘the carbonization in vessel A should at times
prove insufficient.

"It must be borne in mind that the gas is
frequently delivered to the carbonizer A in
large quantities in a given space ot time, and
must Técéive its propér amount-of earben, or
remain uncarbonized. ' '

It is to wmeet this neeessity that I empioy an
additional means by the use of reservoir F?,
that all the gas in either small or large gquan-
tities may be earbonized -ou its way to the
heated retort. L o o

The eduction-pipe D? leads out from the
upper part of chamber F?, and conveys the

‘carbonized gas or air to the holder direct, or

first through a heated retort, and. thenece
through an -ordinary gas-purifier, - provided
with the proper purifying materials, and
thence through a condenser to the distvibut-
ing-holder, so as to render the gas permanent;
or the heated retort may be omitted, avd also
the holder, and the gas or air be passed di-
rectly to the burners, as may be found most
desirable. L
The man-holeplugs a8 and f? are used to il -
the chiambers A and F with some tinid wydro- |
carbon. . 5 .
In the apparatus eonstructed as above de-
scribed, the process is as follows: A sufficient .
quantity of finid hydrocarbon (the quantity
varying, of course, with the size of ‘the appa-
ratus, but usnally several barrels) will be put

in the chambet A fhrongh-its man-holera®, and

the fluid so introduced will pass through the
perforations of the diaphragm in thedireetion
of the arrows. %k, and will ‘fall into the Jower
Lalf of cylinder A in a fine. mist, .spray. or
shower, this operation being continned uniitil
all of the flnid shall have passed below the
diaphragm, and then the- cylinder will. be
given a half-revolution by means of the tever
B, when the Huid will again pass through the
diaphragm, us before, and so on. This.spray
or shower yields a very large amount of car-
bon vapor, evolved with great rapidity, and
mingles with the passing gas, and every par$
of it with remarkable facility. and in. great.
abundance, holding. the vapor and the fluid
at abont the same specific gravity throughout
the eutire operation, and sing up the full
amount of fluid hydrocarbon placed in the
carbureter.  This operation of turning the
eylinder will be repeated thronghout the pro-
cess until the fluid shall have beeu exbausted. .
1f ‘care be taken by not allowing any im-
purities to pass into the carbureter with the
finid eatbon in the act of charging the carbu- .
reter, there will be no occasion to clean the
carbureter, as it will remain in action a long
time without any aftention in that respeet.
By the alternate filling of both the upper
and lower compartments of -A, as above . de-
scribed, all of the obstructions . will, at in-
tervals, become submerged. in the flnid, and, -
he thereby saturated with the heavier parts of .
the hydrocarbon, and by the alternate filling -
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of each of the compartments, as described, all
of the light and heavy parts of the hydrocar-
bon will be subject to simultanepus combina-
tion with the gas passing through the machine,
and there will, therefore, be no waste or resid-
uum, but the gas will receive the amount. of
carbon vapor infended for it at about the same
specific gravity at all times, '

The hydrocarbon being placed in A and agi-
tated, as above described, the air, hydrogen,

or other gas to be carbureted will be turned-

on through the pipe D in.the Qirection of the
arrows g. : : R

The gas will pass through the ports ¢, thence
‘through the passages a7 and the openings a’
at sides of diaphragm a% and thence through
both of the chambers-of ‘A, until the lower
opening af shall have become sealed by the
fluid rising to the edge of the diaphragm a?,
after whieh it will only pass through the up-
per compartments until the machineshall have
been againturnedover. Afterpassingthrough
the compartments of A the gas-currents g will
pass through the openings af, passages a7,
and open ports ¢ at the back end of the ma-
chine, and so on into the pipe D!, and thence
to the chamber F! of the secondary apparatus.

The gas will pass from the compartment I
in the direction of the currents g, up through
the perforations of diaphragm £, and through
the obstructions of the chamber F? and out
of sdid chamber through pipe D?, which will
conduct it to the fixing-vetorts, holders, or
burners, as may be found most desirable, and
by the usual pipes, conductors, and connec-
tions employed in lighting buildings. ‘

In passing through the cliambers of A the
air or gas will take up from the shower through
which it pasrces, and from contact with the
saturated obstruction or channels of E/, (the
gas or.air having been divided, in its passage,
into very small portions by the action of the

partition : chanunels or obstructions,) a very

large amount of hydrocarbon vapor, thereby
charging the entire body of gas or air with
the atoms of the hydrocarbon, and allowing
no part of the gas or air to eseape without be-
coming carbonized to a high degree. . _

The gas having now become highly charged
with the vapor of hydrocarbon—and it may
happen too largely for practical use without
making a -smoky light—it is very important
to control or regulate the amount of vapor to
be delivered to the air or gas that the final
mixture shall be of about tlhe candle-power de-
sired. - ‘

In order to properly and effectually regu-
late the carbonization of the gas or air I in-
troduce the gus-regolating pipe G, which will,
on the opening of the valve G admit the uncar-

Lureted air or gas in a earrent, (represented by

the arrows ¢'.) The gas or air will enter the
pipe G, and naturally pass through said pipe
with greater ease and rapidity than around
through the chamber A under a given pro. .
ure. This uncarbureted current ¢’ will min-

gle with the carbui‘eted current g in the pipe

D! and chamber F!, where the different gases
and vapor will blend together and pass on to-
gether into the chamber F%, which will act as
a wixer, and the gases and vapor so combined
may easily be rendered of a uniform quality
at the pleasure of the operator, and of any
photometric standard required, by simply ad-

justing the valve C! as may be desived from

time to time.

A test-burner or photometer may be used
for showing the candle-power of the mixture
before it enters the heated retoct.

The mixtare,in passing through the obstiuc-
tions in the chamber X2, will be stripped of
any globules of fluid or mechanical impurities
that it may have become charged with in pass-
ing through A, and these fluid strippings will
fall into the bottom of the air-chamber F,
whence they may be drawn off through the
cock f2. : o .

. In case the earbonization in the chamber A -~
shall not at any time be sufficient, the auxiliary
chamber T is provided, which, when used,
will be filled with a flnid hydrocarbon, which
‘will'pass through its perforated bottom f1in
the direction of the arrows ¥, and fall in a
shower upon the obstructions in F?, and the
gas' passing through the said chamber will
thereby be carbonized to a very high degree.
.. In lieu of the mixing and carburetivg cham-
ber ¥% what is known in the art as a % gas--
mwixer” may be nsed, as the principal object of
this chamber is to thoroughly mix the air or
gas with the vapor of a hydrocarbon fluid,.
and render the mixture produced of a homo-
geneous character. - o

The mixer spoken. of is of the character of
a revolving exhaunster. A McKeuzie blower .
or exhauster will answer the purpose.” Neither
the mixing and carbureting chamber I, 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 regulating-valve C! may be
so adjusted as to produce a sufficiently homo-
‘geneous gas for all necessary purposes in cer-
tain uses. Neither will it be necessary always
to send the gas carbonized in this machine to
a fixing-retort, as the carbureted gas passing
this machine in certain localities may be used
as a mechanical mixtare. It may be found,
also, that in certain localities it will be neces-
sary to heat, to a moderate degree, the car-
bonizer, or the air or the gas sent into it;
and when such is required the carbonizer may
be heated by means of a stean-jacket placed
around the apparatus, or steam-pipes may
pass througl it, the object being simply to

‘overcome tlie cold produced by the rapid

evaporation of the fluid hydrocarbon, which
cold has a tendency to retard the carboniza-
tion of the gas.

The gas.or air may be heated by any of
the ordinary means employed for such pur-
pose.
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The heated retorts referred to may be ar-
ranged in a satisfactory manner, so as to ef-
fectually fix the mixture of gas and vapor,
and render it strictly permanent, by partially
filling the retort with ‘brick, so arranged on
the inside of the retort as to allow the gas to
pass around and between the heated bricks,
“and thus secure the object sought.

‘A chambered retort may be used for this
purpose, or pipes, channels, or other similar
_apparatus placed in the retort may be em-

ployed. e

) . P

_Having deseribed my process and apparatus,

what I claim as my invention, and desire to
secure by Letters Patent, is—

1. In the manutacture of illaminating-gas,
the process of producing a mechanical mixture

of water-gas and the vapor of a flnid hydro-

carbon, which consists in passing>thié water- -

N

gas, in’ regulated quantities, through a con-
stant shower of liquid hydroearbon, main-
tained at about the same specific gravity, and
then diluting it, or not, with regulated quan-
~ tities of unecarbureted gas or air, and then
thoroughly mixing the-same and determining
the photometric value of the mixture, substan-
tially as described. —
7 2. The process of manufactoring a perma-
nent illuminating-gas. from non-illaminating
gases and the vapor of a fiuid hydrocarbon,
which consiste in passing the non-illnminating
gases, in a regulated flow, through a shower
“of fluid bydroearbon, aud then subjecting this
mixtore, underregulated pressure, to a tixing-
heat, as set forth.. ' : ‘

3. The method of prevenﬁng: stratification

in jllaminating-gas, which consists in forming

a mechanical wixture of tnon-illuminating gas
or gases and the vapor of a fluid h¥drocarbon, .

which mixtuye shall have a uniform specific
~gravity-and a definite photometric value, by
first pussing a regulated flow of the nou-illu-
minating gas or gases through “a  constant
.-shower of lignid hydrocarbou, or, if desired,
into a mixture of gases and vapors:80 formed,
uniformly mixing the gases or “vapors, and

‘apparatus, consisting of the chambers

inaintaining that uniformity, and, finally, sub-
jecting the mixture to a fixing-heat, whereby
a permanent gas of a uniform gravity and lu-
minosity is made, substansially as set forth.,
" 4, A reversible carbureter, which maintains
a constant flow and sbower of the carbureting
material, as and for the purpose deseribed.

5. The reversible carbureter A, constructed

'with a diaphragm, A’ passing throagh its di--

ameter, and hung in hollow .trunnions A, so
that it may be reversed when the hydrocar-
bon finid has passed from the upper to the
lower section, bringing the fluid in position to
again pass through the diaphragm, substan-
tially as set forth. : :

6. The regulating gas-pipe (,arranged con-

centrically with the carbureter A,-substan-

tially as and for the purpose set forth.

- 7. The combination of the valve C! with the
diluting air or gas pipe G, arranged substan-
tially as described, and for the purpose set
forth. .

" 8. In & reversible carbureter, the combina-
tion of a perforated diaphragm, 2 dilating-

-pipe, and regulating-valve, as'and for the pur-

pose described. - v v
9. A reversible carbureter, provided with &
perforated diaphragm, & diluting -pipe, and
regulating-valve, in combination with a mixer,
as and for the purpose described. ,
10. The carbonization and arrangement of
the carbnreter A and the dripping and mixing

‘chambers F! F?, substautially as and for the

purpose set forth. ,

“"11. The auxiliary. carbonizing and mixing

F? B9,

in ‘combination with the rotary carbonizer A,

snbstantially as set forthr. = - E
In testimony that 1 claim the foregoing 1

have hereunto set my hand this 20th day of

‘January, 1876.
EDWARD H. COVEL.
Witnesses: e

ABRAHAM MOORE,
8. M. PooL. -
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