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To all whom it may concern :

Be it known that we, ERASMUS A. POND
and MARK S. RICHARDSON, both of Rutland, |
1n the county of Rutland and State of Ver-
mont, have invented certain new and useful
Improvements in Gas-Machines or Gas-Gen- |
erators; and we hereby declare the following
to be a full, clear, and exact description of the |
the same, reference being had to the accom-
panying drawing, which represents a vertical
section of a gas-generator constructed in ac-
cordance with our invention.

This invention relates to the construction
and arrangement of that class of gas machines
or apparatus in which the gasis formed by
torcing atmospheric air through the light and
volatile hydrocarbon fluids, such as benzine, |
- naphtba, &e.—i. e., the secondary products of
the distillation of coal-oil or petroleum ; and
1t has for its object the production of an ap-
paratus or generator which shall be of sim-
ple and comparatively cheap construction, and
light and portable, so that it may be used to
advantage as a portable apparatus in steam-.
boats, railroad-cars, &c., as well as a station-
ary one, and yet at the same time effective in
1ts operation, affording a steady and sure flow
of gas. | |

The gas-generator thus constructed consists
of a fluid-holding can or sealed vessel or reser-
volr, in which is placed a pipe coiled spirally
orin any otherconvolute manner, substantially
as has been shown in the invention relating to
the same subject-matter for which Letters
Patent have been granted to us op the 19th

day of September, 1865.
 The coil is filled with the liquid to the height
of the level line of the fluid in the reservoir
by means of a communicating pipe, which is
simply a continuation of the coil, terminating
1n the reservoir at or near the bottom thereof.
This communicating pipe is so arranged as to
extend some distance below the bottom of thé
vessel. A little above the bottom of the said
vessel there isan air-tube, which enters the coil,
and, being smaller that the latter, forms a
valvular connection with it. The column of
liquid formed by the relative position just
mentioned of the communicating pipe to the
coil causes by its pressure the air discharged.

seeking the shorter passage through the sup-

ply or communicating pipe. The air is thus

| forced up through the liquid in the coil, and

by the time it 1s ejected from the coil is well
saturated and charged with the hydrocarbon
vapor. That portion of the can above the sur-
tace of the hydrocarbon liquid forms a c¢ham-
ber, in which the carbureted air is collected,
and the fluid which may be carried off by the
current of air falls back upon a finely-perfo-
rated diaphragm, whenece it returns to the res-
ervolr. |

To enable those skilled in the art to under-
stand and use thisinvention, we will now pro-
ceed to a more detailled description of its na-
ture and operation by reference to the draw-
ing which accompanies and forms part of this
specification.

D 1s the can or vessel which contains the
hydrocarbon fluid, coil, &ec., needed to gener-
ate the gas. This vessel has two botftoms—
one, J, the true bottom, which supports the
fluid 1n the can, the other, K, a false bottom,
to protect the communicating or supply pipe
A from injury. | |

Instead of a false or second bottom, the ves-
sel may be provided with a vertical flange in-
closing the supply-pipe, or other means equiv-
alent thereto may be employed.

The co1l C, placed within the can spirally or
in any other convolute manner, is the tube or

- passage through which the air discharged from

the alr-tube B 1s forced. |

The coil is supplied with the hydrocarbon
flnid from the reservoir by means of the sup-
ply-pipe A, one end of which communicates

‘with the reservoir, extending downward some

distance below the bottom J of the reservoir
and then up to where itis joined with the coil.
The column of liquid produced by this arrange-

ment of the supply - pipe and comprised be-

tween the lowest point of the pipe A and the
level line If of the liquid being greater than
the column of the same embraced between the
level line I and the point where the air-tube
B enters the coil, the air discharged from the
tube 1s forced upward through the coil.

In order to more effectually prevent the air
discharged by the tube B from passing back
through the supply-pipe A, and to carburet it
1n caseany should accidentally be forced back, a
pieceof bamboo, H,orothersuitable poroussub-
stance, 18 placed in the supply-pipe, as shown
1n the drawing. Theair-tube B, through which

| the air 1s supplied to the apparatus, enters the
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coil at its rise a little above the bottom of the | this is accomplished the.gas descends and in

reservolr and the point where the supply-pipe
A is joined to the coil. Being smaller in di-
ameterand preferably with contracted nozzle, it
forms a valvular connection with the coiled
pipe, and is so inserted that it may act in some

degree on the principleof an arterial valve, pre-.

venting in a measure the reflux of the 11q111d
into the air-tube, while the alr as itapproaches
the outlet is compressed proportionately to

discharged into the coil it will expand rapidly
and more readily and thoroughly absorb the

hydro carbon vapor formed, as explained more

fully in the patent granted E. A. Pond on the
17th day ot October, 1865.

L: 18 a valve on the air-tube to prevent any

pressure from forcing back the fluid or air.
The upper part of ‘the coil C terminates in an
open end just abovethe partition or diaphragm

G, perforated with small holes, through which
- the liquid thrown out of the coil by the action

- of the air descends in a shower of fine rain
into the reservoir below.

I is the level line of the liquid 1in the can
when first filled. The can ‘may, however, be
filled to any point under where the pipe E, by
means of ‘which the 'gas is taken out to ‘be
burned, is inserted. The upperportion of the
- can between the liquid and the top of the can

operates as a gas-holder, into which 1s dis-
charged the carbureted air. -Suitable stop-
cocks may be provided at the bottom to.draw
off the fluid, and an opening furnished with
valves may be arranged in the cap of the res-
ervoir, through which the reservoir 1s filled.

To operate the machine the hydrocarbon
liquid is first poured into the reservoir D until
it stands as high in the can’ as, for instance,
the line I, a little under the point where the
gas-cock E is placed. By means of the com-
municating or supply pipe A the coil is filied
- level with the surface of the liquidin thereser-
voir. :Air is then forced byanysuitable mech-
anism into the air-tube B, whence it
charged 1nto the coll.
vented from passing ‘back through the pipe A,

for reasons above given,is forced upward, and

in its passage through the coil becomes sat-
urated and charged with hydrocarbon vapor.

The air, when passing through the coil, 'some-

times carmes with 1t some of the liguid, throw
- Ing it out of the upper end -of the coil upon
~the finely-perforated diaphragm G, through
which it falls into the reservoir below, and
thus a continuous circulation is kept up until
the fluid 1s exhausted.

The carbureted air is discharged from the

coil into the upper part of the can, the heavy:

well - carbureted air falls and is drawn off

through the gas-pipe I, while the light gas

remains above, nearest the top ot the can,until
fully carbureted by the liquid thrown out of the
coil, as already described, and which descends
in a shower of fine rain through thenewly-made
gas and perfects 1ts saturation. As soon as

I ply pipe 1s shown.

18 dis-
The ailr, being pre-

its turn passes out of the:generator. The up-
per part of the can D thus operates as a gas-
holder and regulates and steadies the light.

The coil should be so formed as to gradully
rise—that is to say, that in no part shall the
air pass a lower level than that already at-
tained. There may be one or more such coils
used, and in the accompanying drawing a
second coil having its own fluid and air-sup-
(Marked C'.)

From the above it will be seen that by the
arrangement of the air-tube within the coil

‘the fluid is caused constantly to fill the coil

as the formation of the gas progresses, the

effect of the blast on the fluid surrounding it

being similar to that-of the Gitfard injector.
The circulation of the fluid through the coil 18
therefore continuous, thus answering the best
conditions for vaporization.

Two-or more gas-machines thus constructed

+ may be together, and the hydrocarbon vapor

therein used may be of different densities, 8o
as-to act- compensatingly and-allow of the regu-
lating of the-quality of the gases according to

| circumstances, or the two: machines (1f two be

used) may be so combined that less air may
be passed through the very: light material and
the air there charged with vapor may be al-

lowed to pass into the air, which shall have
passed in larger quantity through the heavier

liquid. But one pump may be used, the cur-
rent of air, however, should be divided o pass
into the machines or parts of the same machine
(if it ‘be a double machine) in quantities as .
needed for the respective liquids. With the
oas --generator -constructed - and operating as

described there may be combined an apparatus

for generating hydrogen gas for the purpose
of supplying that gas in small quanftities to

the mixture of hydrocarbon vapor and air,

whersby it 1s prevented from being condensed
and precipitated.

Having thus -described our invention and
the ‘manner in which the same is or may be
carrled into effect, we claim-——

. The 1mpr0ved gas-machine, substantially

as herem described, the same consisting of

one or more coils of pipes so combined mth a
fluid-vessel and air-forcing apparatus that the
said coil or coils shall be constantly supplied
with fluid by the action of the blast and hydro-
static pressure and a continuous circulation ot

fluid maintained therein, as-set forth.

2. The arrangement of -the coil in relation
to the flnid - reservoir so that the air -shall be

| discharged from the coil above the level of the

fluid in the reservoir, substantially as herein

shown and described.

3. The arrangement of the air-supply pipe
relatively to the coil and the fluid-reservolr,
substantially as herein shown and described,
so that the current of air shall be 1impelled up-
wardly and along the tubular coil, as set forth.

4. The method herein described of combin-

ing the air-supply pipe with vaporizing-coil by
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inserting the contracted end of the former into
the larger tube of the latfer for operation as
an injector, substantially as set forth.

5. Theemployment,in connection with a com-
municating pipe or coil - extension under the
~ bottom of the fluid, of a stopper of bamboo or
other porous material, as and for the purposes
set forth.

6. The use, in combination with a flunid-ves-
sel and coil, of a perforated diaphragm or dome

for returning the fluid ejected from the coil in |

|

Nage Sl

spray-like form to the reservoir, and thus fill
the gas-collecting chamber with bydrocarbon
vapor, as set forth. |
In testimony whereof we have signed our
names to this specification before two sub-
scribing witnesses.
ERASMUS A. POND.

MARK S. RICHARDSON.
Witnesses :

JOHN PROUT,
WALTER C. DENTON.
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