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To all whom it may concern:
Be it known that I, OAXES TIRRILL, of B1 ooL

‘lyn, in the county of Kings and State of New

York, have invented certain new and useful Im-
provements for Carbureting Air and Coal or oth-
er Gasj;and I hereby declare the following to be
a full and clear description of the same:

In order to understand what is accomplished
by this invention, as well as the advantages
gained by the present apparatus over any other
heretofore invented or construeted for the pur-
pose named, it becomes necessary to understand
its mechanieal construction and the principles
involved in its operation.

It may be thus described, 1efer11110 to the ac-
companying drawing. whlch 1eplesents a vertical
central -section of an apparatus made and ar-
ranged in accordance with my invention.

A represents a- tight cylindrical vessel, made
of copper, iron, or other metal, capable of hold-
ing, say five barrels of the gas-making fluid. B
represents another vessel similar to A, but capa-
ble of holding only some small proportion of the
contents of A, say one barrel. The smaller ves-
sel B, which 1s of the same height as A, is set
inside of A, in- its center, and is there securely
fastened. A tube, @, is set perpendicularly in
the center of the generator B, passing through
the bottom of vessel A, thence turning at a right
angle and running on the outside of the bottom

- .until it projects an inch or two beyond the cir-

cumference, far enough to allow a connection to
be easily made at b with the pipe communicating
with the blowing apparatus. - The top of the tube
is.cut off even with the top of the vessel. Tt is
always open, and is of any suitable size for the
required capacity of the apparatus. This pipe a
is a part of what may be called the air-service or
supply-pipe, for this kind of gas may properly be
termed air-gas, since it is generated by forcing
air into contact with naphthm, the resulting mix-
ture of air and vapor being the 111ummf1tmg coIn-
pound or gas. This air-pipe being now set, the
next. thing to be explained is the carbureter, the
contrivance in which and by which the air is
charged with vapor. This consists of two prin-
cipal parts: first, the actual carbureter, in which
the gas is mdde, and, second, a metal ﬂo‘lt sux-
rounding the ccu“bureter or otherwise 'Lt'mched to
it, by means of whieh the carbureter and float
together are kept floated on the surface of the

naphtha. The carbureter may be somewhat va-
ried in construetion without materially changing
its efficiency or general application. The one
here desecribed has proved perfectly successtul,
and may be thus constructed. C is a thin 011-
cular brass or other metal plate, say, for pur-
poses of description, twenty-four inches in diam-
eter. D is a strip of like metal, say seven or
eight feet long and five inches w1de, bent in the
fo1m of a scroll, which may be covered with cot-
ton-flannel or like cloth, and is soldered by one
edge secur ely on the plate C, as represented in
the diagram, in such manner as to make a con-
tinuous channel, say, two or three inches wide,
and of course as deep as the strip is wide from
the circumference to within two or three inches
of the center. The plate C is perforated with
holes through the entire length and width of the
chanmnel just described in such manner as to ad-
mit of being closely threaded with, say, ordinary
wicking. G represents a plate, the exact dupli-

cate of C, the use of which will be presently ex-
plained. H represents'a tube of metal three or
four inches in diameter, tight at the top, open at
the bottom, and having five inches (in this case)

-of its lower end perfor ated with holes. " The size

of this pipe corresponds with the circular aper-
ture in the center of C and G. CQalling C the
top and G the bottbm of the c‘ubuleter, we now
fill the spiral channel with wickings by thread-
ing them through the con‘espondmw holes in If
and G, beginning at either the center or circum-
ference. The bottom G is only necessary to keep
the wickings straight in.suspension, and there-
fore may or may not be fastened to the rest. The
wicking itself will hold it firm enough. This be-
ing done, the five perforated inches of the tube
H are now inserted through the eenter of the
carbureter, (as thus far cons’muc’ced) reaching
Jjust through the bottom G, and the pipe is kept
tight and firm in its place by being soldered on
the top C, and by suitable braces. This part of
the carbureter is now complete, but it must float
on the surface of the fluid in order to perform its
office. The most convenient way to effect this is
to sarround the carbureter with a tight metal
ring or float, sufficiently large when fastened to
the carbureter to buoy it on the surface, as re-
quired. Such a ring is represented by I. The

.complete contrivance in actual use should be s0

‘adjusted as to sink into the fluid about one inch.
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It now takes its proper place in the apparatus
by merely setting it into the center of the gener-
ator. 'The pipe « stands there, and the tube H
of the carbureter serves as a sleeve to allow the
pipe @ to enter it far enough to enable the body
to rest on.its own bottom in the generator. Be-

tween the tank A and the generator B there is .

only a thin partition. In the lower part of this,
within an inch or so of the bottom, a small hole”
is perforated, or a valve, ¢, is located. When
the tank is first filled, the generator v
course, be filled to the same level through this
orifice or valve. The gas is made in the genera-
tor only, and the fluid is consumed in the gener-

ator only; and since there is now a communi-

cation between the two vessels, the level of the
fluid must always be the same in both—or, in
other words, the generator will always be fed by
the fluid in the tank. It is obvi ious, also, that
when the vessels are full the carbureter will
float to the surface and the tube H will rise
by its entire length above. To accommodate
this tube, when the vessels are so filled a dome
or sleeve, M, is raised on the cover or top of the
vessel, as shown in the drawing. An orifice, o,
%mnhr to that which feeds in the fluid from the
outer to the inner vessel, should be made close
to the top of the same partition for a vent, al-
lowing the pressure to be at all times equal in
both vessels. Instead of mere orifices, such as
are mentioned, valves might be used, by means
of which the hquld could pass from thc tank to
the generator, but not back. Under some cir-
cumstances this might be advantageous. One
of such valves is shown at ec.

The carbureter being supposed in place, and
the.internal arrangement explained, the cover of
the whole apparatus with the dome upon it may
now be carefully soldered or otherwise thoroughly
fastened over the top of the combined generator
and tank. o

On the cover are three sockets or flanged
openings, allowing three pipes of different sizes
to be screwed into them, as hereinafter explained.
This tank and generator combined is now ready
for its final coating of asphaltum, by means of
which the metal, whatever it may be, will be en--
tirely protected "from corrosion, even it it were:
buried under water. This done, it is now ready
to be sunk into its pit, and after the proper con-
nections are made the hole can be filled up and
the whole gas apparatus buried out of sight.

The following directions will enable any or-
dinary mechanic to set this apparatus ready for
action: Dig the hole in the earth deep enough
to allow the top of the dome to be a.few inches
under the soil after the machine shall have been
buried up, and large enough in diameter to allow
of loose earth, free from_ stone, being packed
about it. Then set the vessel flat and level on
its bottom in the pit. A trench isto be dug from
the pit to the place where the pump is phced
and the air-pipe is then extended from » and
carried to and connected with the air-outlet of
the pump, which latter apparatus may be located
in the cellar of the edifice to be lighted. The

air-pipe having been completed, the gas-pipe is

will, of

now run from the opening d (on the top of the
generator) into the house or premises to be
lighted, and there connected with the gas-main
or “riser.” Into opening or socket f screw a
three-quarter inch pipe, cutting it off even with
the top of the ground. This is “to be closed with
a plug or iron cap, and is to be used as the fill-
ing-pipe to charge the machine, and extends to
the bottom of the tank, so that a pump attached
to the top of the filling-pipe would exhaust the
contents of the vhole apparatus, if necessary.
In the opening or socket g a pipe, n, like the
other, but one inch in diameter, is to be screwed,
this plpe surrounding a wire 1od, p, of suitable-
length, (and which should be provided with a
socket, so as to allow additional lengths to be
attached to it according to the depth to which
the apparatus is buned ,) which is connected to
a float, L, in the tank below, which rises and
falls on the surface of the fluid. The wire rod
should be long enough to reach to the top of the
ground. Slip the inch pipe over the wire and
screw it into the opening g. Thus sheathed the -
wire can freely move up and down, and become
the indicator to show when the machine is full
or empty. This pipe is also the vent while fluid
is descending by the filling-pipe and displacing
air or gas in the vessel below. When the tank
is filled and the wire stands above the surface of
the earth, it can be pressed down even with the
top of the pipe, and a cap or plug will then close
up this orifice. All the pipes being now properly
set, the earth is packed around and on the whole
appzml‘tus until it is entirely buried up, leaving
only at the surface of the earth the ends of the
two pipes.

To charge this machine with fluid, roll the bax-
rel or barr cls over the buried vessel, open the fill-
ing-pipe, and connect a faucet in the barrel to
the top of the pipe by a piece of hose, then open .
the vent-pipe and let the fluid in. 'lhus each of
the pipes fand n serves a double purpose, the
foriner allowing the vessel below to be filled and
pumped out, aud the latter inclosing the indi-

cator-wire and at the same time serving as the
vent,

The apparatus having been buried up and filled
with naphtha, all the counections having been
made, and the pump ready to operate, thc prac-
tical working of the entire combination may now
be e\plamed and its advantages understood: The
pump, being set in motion, at once forces the air
into the under-ground generator,where it encount-
ers the carbureter foating within it, in which and
by means of which it is converted into gas. The
generator is at once filled, as well as the gas-pipes
connected with it, and upon opening a cock in the
house and applying a lighted match the gas-light
appears and the desired result is finally obtained.
These are the conditions and circumstances un-
der which this species of gas is generated in the
apparatus described, and it remains to show the
superior advantages of this peculiar process and
of these particular conditions. It is well known
that in all gas-machines or apparatus using hy-
drocarbon fluids two causes are constantly oper-
ating to prevent the production of an equal and
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. fluid in the reservoir.
will be maintained which will insure the practi-

" “uniform mixture or quélity of gas. From the

moment that any one of thesc machines is started
the air which evaporates the fluid is constantly
less and less charged with its vapor, thus malk-
ing the compound or air-gas variable, and thin-
ner and thinner the longer the operation is con-
tinued. One of the causes producing this result
is that naphtha, not being of a homogeneous na-
ture like water, any remainder becomes more
dense and less evaporable as any portion is vap-
orized. The other is that the changing of a fluid

“from a liquid to a gaseous state always involves
“-the absorption of more caloric than wascontained
. in the liquid evaporated, and this difference or
additional quantity required was in a great meas-
-ure borrowed from the fluid left- behind. Con-

stantly abstracting this heat by continual evap-

. oration may at last leave the remainder of the

fluid so cold, or, in other words, with so little heat
remaining, that vapor can no longer be formed.
To these two causes orinfluences—viz., the chang-

"ing temperature of the gas-making fluid, and its
- constantly becoming denser while evaporation is

going on—is due the unreliability of this class of
gas-machines; and to modify, or if possible over-
come, their effect has been the aim of many in-

" genjous devices and inventions. Execept under

the application of direct heat, which is on many
accounts objectionable, these causes are still the
prime sources of all objections to gas-machines.
The present invention does so modify the influ-
ences explained that they need no longer be re-

- garded as obstacles; for the fluid in the appara-

tus, if of proper quality when put in, will grow
neither too cold nor too dense for the use intend-
ed, and the reasons which operate to prevent these
processes from being detrimental will now be ex-
plained. Imagine, then, this under-ground ap-
paratus, consisting of a tank inclosing within it
the generator, to be filled with naphtha to any
given height. At the first filling of the machine

- the fluid will, of course, be of the same quality in

both the gene1 ator and tank, and will also stand
at the same level in each. Now suppose the air-
pump started and the lights turned on; the in-
stant this is done, whether perceptible at first or

not, the inevitable tendency is to degrade the-

fluid and lower its temperature. But it ‘must
now be observed that the fluid is actually evap-
orated and consumed in the inner vessel or gen-
erator; while being thus consumed the gravity
of the fluid must at first fall; but the fluid in the
reservoir outside and sunoundmo it, not being
subject to evaporation, will mzuntam its charae-
ter without change. Asthe level falls, therefore,
in the generator it must also fall in the reservoir,

the f01me1 being fed by the latter through the

. orificeinthe bottom asdescribed. Now,although

the naphtha in the genelator will never, after the
machine is .put into operation, be of so high a
gravity as that in the reservoir, yet it can never,
on the other hand, be so low to be unfit to use,
becaunse it is prevented from falling to so low a
point by being continually replenished from the
By this means an average

cable working of the machine when assisted by
the other combination to be considered.
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‘Whenever the machine is started the temper-
ature of the fluid will begin to fall, also, as the
gravity of the fluid did; but in ﬂllS case, as in
the other, the etfect is modmed by the conditions
under whu,h this apparatus is operating. For,
let us suppose that the temperature of the ﬂllld
in the generator has fallen from 60° to 40° Fahr-
enheit under the action of evaporation; thefluid
in the reservoir is then 20° warmer than that in
the generator, because in the former, there being
no evaporation, there is no loss. of temperatule
The generator is now actually immersed in a fluid
warmer than itself, and, of course, a current of
Leat begins at once to pass from the outer to the
inner fluid through the thin partition which sep-
arates them. Af the same time a current of heat
will be passing fromn the earth in which the res-
ervoir is buried into the fluid within it; and thus
an effort is continually being made to Iestme the
lost caloric and establish an equilibrium. The
temperature of the fluid in the generator is thus
prevented from descending to a point where the
evaporation would be too slow to produce the de-
sired results.

In lieu of using a floating carbureter a station-
ary carbureter may be employed; in such case
there should be some device to preserve the prop-
erlevel of liquid in the generator. = A float-valve,
opening communication with the tank when the
liquid should have fallen to a certain pointin the
generator, might be used for this purpose.

Themechanical structure of this apparatus and
its practical workings having been explained, its
superiority and advantag esoveranythingyetcon-
structed for this purpose may now be stated:
First, it is actually and entirely buried up in the
ewrth the earth is in contact with the vessel, and
hence the external temperature of the air has no
effect. Second, it requires no gas-house, vault,
cellar, or any 1nclosu1e to protect it, thereby sav-
ing a considerable outlay. Third, without much
additional expense the tank c%paclty may be in-
creased so as to furnish a year’s supply or more,
Fourth, the insurance question is no longer an
obstacle to the introduction of such a gas-ma-
chine. No intelligent person or company can
doubtitsabsolute safety. Fifth, manyliveshave
been lost by accidents in gas- houses No per-
sonal danger can be associated with this buried
machine. Sixth, the generator is fed with fluid
without the aid of valve or any machinery what-
ever. Seventh, the temperature of the fluid is
sufficiently maintained without the application
of heat, its nse being only advantageous when a
low grade of naphtha is employed. Eighth, it is
the simplest gas-machine which has in it the ele-
ments of success, having no valve, cock, regu-
lator, or any other of the commonly-used eon’mv
ances. Ninth, there is no part of it which can
wear out or get out of order. Tenth, it can be
located under ground, or under water, or above
ground by surrounding it with an embankment
of earth.

‘What I claim, and desire to secure by Letters
Patent, is—

1. An apparatus for carbureting air or gases,
so construeted that it may be literally buried up
in the earth without vault or gas-house to inclose
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it, incapable of being seen, touched, or visited
withount being unearthed, requiring no repairs, or
periodical adjustment, or attention except occa-
sional filling, and receiving the necessary current
of air from some distant air-forcing apparatus,
substantially as shown and described.

2. In carbureting apparatus, the combination,
with the generator and carbureting devices prop-
er, of a fluid-holding tank or vessel surrounding
the generator and supplying the latter with fluid,
substantially in the nanner shown and described.

3. The combination, with the generator and
carbureting devices proper, of the fluid-holding
tank, surrounding and communicating with the
generator, as specified, and provided with air and
gas-service connections, and with devices for fill-
ing the tank and indicating the level of the liquid

therein, as deseribed, all of said parts being so
arranged that the apparatus may be buried in
the ground or water without inclosing the same
is a gas-house or vault.

4, The combination, substantially as herein
shown and described, of a floating carbureter
with a generator, capable of being buried beneath
the earth, the necessary current of air being ob-
tained from some distant air-forcing apparatus,
as deseribed.

In testimony whereof I have sighed my name
to this specification before two subscribing wit-

nesses. )
_ . .. OAKES TIRRILL.
Witnesses: .
Tim. L. HOLTON,
WALTER HEUGH.



