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To all whom it Nl CONCEPIL: -
Be 1t known that I, GEORGE H. HARVEY, a

citizen of the United States, residing at Pitts-

burg, in the county of Allegheny and State of
Pennsylvania, have invented certain new and
useful Improvements in Furnaces and Appa-
ratus for Producing and Burning Gaseous
Vapors; and I do declare the following to be a

full, elear, and exact description of the inven- |

tion, such as will enable others skilled in the
art to which 1t appertains to make and use
the same, reference being had to the accom-
panying drawings, and to the letters and fig-
ures oif reference marked thereon, which form
a part of this specification.

~The object of the invention is to secure
greater uniformity in the charaecter and pro-
duction of the enriching vapors evolved from
the liquid hydrocarbon used in carbureting, to
prevent subsequent condensation of such va-
pors between the carburetor and furnace, and
tothoroughly mixthem withairforcombustion
before their temperature has been lowered;
and the invention consists in the construction
and combinations of parts, hereinafter de-

scribed and pointed out.

Inthe accompanying drawings, Figure 1 rep-
resents a section of a furnace combined with
air-heating and carbureting devices, shown
partly in section. Fig. 2 is a section, on an
enlarged scale, of concentric gasand air con-
duits, being a portion of the furnace-burner.
Fig. 3 is a side view of the same, the air-pipe
being represented in section. Fig. 4 is a de-
tail view, in section, on a still larger scale, of
burner-pipes provided with exits for air and
cas. FKig. 5 represents a modified form of

the carburetor, and Figs. 6 and 7 are views

of details on an enlarged scale.

The furnace 1 may be of any approved

form, aceording to the use for which it is de-
signed, a steam-boiler furnace being indicated
inthe presentinstance. An air-heating cham-
ber, as 2, 1s arranged upon or in the furnace
in such manner that it will receive heat from
the same. In theillustration this chamber is
shown as exposed to the direct action of the
fire, valves 3 being provided in an arch, 4, for
the purpose of supplying a portion of air to
the combustion-chamber when found desirg-
| The construction and location of the air-
chamber, however, may be considerably va-

ried. It may either be formed in the masonry
or located on its exterior, and obviously it

could be formed in & furnace made mainly 55

or wholly of metal. An air-chamber formed
in the brick-work of the furnace is preferably
protected by a metal casing or otherwise to
prevent the leakage of air under theinfluence
of the blast which is admitted to be heated.
It can be provided with baffle-plates in usual
manner, if desired. I also contemplate the
use of a compartment adapted to receive iron
filings or their equivalent, and having con-
necting-pipes by which steam could be intro-
duced into the presence of the filings and be
thereby decomposed and the resulting gas
conveyed to the carburetor to be enriched
and then conducted to the burner. Such car-
bureted hydrogen could be independently
burned or be mingled with carbureted airbe-
fore burning; but as a mixture of about two
parts of hydrogen with five of common air is
highly explosive, great care should be taken
to avoid these proportions or to prevent the
1gnition of,such mixed gases in the carburet-
ors or elsewhere, and none but those skilled
in such matters should undertake to burn
carbureted hydrogen. In thedrawings is in-
dicated a chamber for filings and a steam-
pipe communicating therewith: but this fea-
ture is not essential to my invention and may
be omitted. An air-inlet is indicated at 5
and an exit-pipe, 6, the course of the air be-
ing around the chamber containing filings,
which latter is of limited extent when com-
pared with the airin echamber. A blower, air-
pump, or steam-injector can be employed to
torce air into inlet 5. The air-pipe 6 extends
to a casing, 7, which surrounds an oil-recep-
tacle, 8.

9 and 10 are continuations of the air-pipe.
11 1s also an air-pipe, receiving its air from
coupling 12, which communicates with the in-
terior of casing 7.

1318 a branch of the main air-pipe and leads
to the combustion-chamber of the furnace.

Inside of the main air-conduit is arranged
a gas or vapor pipe, 16. It communicates aft;
1ts outer end with an oil tank or receptacle,
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8, and by a branch, 15, with tank 14, both .
tanks serving as carburetors, and said pipe
communicates with the furnace through its
- vertical and horizontal continuation 13 and



- the wall, to which access can be hed throu ﬂ'h |
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cocks in the air-pipes.

32, the latter leading to a gas-burner pipe, 33,
havmg the bmnehes 34 34, which br anehes
alternate with the br&nehes 35 35 of the air-
pipe. As represented, these pipes are passed

through the side wall of the ash-pit, adjacent

to the ash-pit door, a recess being formed in

said door to allow access to the pipes and the1r
couplings. The pipes might be arranged in
the doorway,and being mede in sections would
be easily removable.

A convenient arrangement of the burner-

pipes 1s illustrated in I‘ws 2 and 3,in which

30 indicates the main air-pipe of the burner;”

31, a pipe connecting it with conduit 13; 32
the main gas-pipe; 33 a pipe connecting 1t
with condmt 19, and 34 and 35 the alir and

gas pipe br anehes, respectively.

In Fig. 4 exit-nipples 36 are repr esented

but they are not essential. Itis,however,im-.
portant that the exits be so arranged as to per-

mit a thorough mingling of the air and gas.
This can be secured by so forming the ex1ts

as to direct the jets of air and gas against each
As represented, they are constr ucted

to project the fluids downw&rdly This ar-

rangement is very favorable to admixture,
and results in a partial combustion in contact
with the pipes, by which thefluids are highly

preheated. These exits, however, can be ar-

ranged to direct the. ;]ets obhquely upward
eﬂmnet each other, and that whether nipples

are used or not.
18, 197, 20, 21, and 22 indicate valves or

be of such character that they can be fixed in

. any desired position.

40

24. 18 a ceek or velve in the main gas or va-

por pipe.

25 is an oil-supply tank communtcating with
reservoir 14 by a pipe having a cock, 26, reg-

“ulated by a float. Pipe 27, prov:mded w1th a

cock, allows oil to be drawn into reservoir 8,

~ and pipe 28 permits withdrawal from 8 of 1tS

45

contents, if desired. |
The hot-air pipes are prefembly prowded

with a mon-conducting covering to prevent
The oas a,nd air pipesim- |
‘mediately below the eomb ustion-chamber may
be provided with asbestus wrappings-to pro-

loss by radiation.

tect them from the fire. Preferably, a body
of broken refractory material is placed in the

- combustion-chamber, and a layer of loose as-
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bestus may be mterpoeed between the same
and the burner-pipes for the purpose of caus-

ing a thorough intermixture of the air and

conduits 6, and its continuation 19 in air-

conduit 13, by which means the temperature

of the 0’11-vapors 1s maintained or slightly in-
creased and condensation entirely obviated.

Comnsiderable loss of heat is also saved by
this arrangement and by the use of non-con- .
‘ducting coverings.

Instead of pleemﬂ' conduit 16 within con- |
duit 6, the latter, its size being reduced, may
be wmppec}, 'togetherj with eend_uit 10, by a |

These valves should

Conduit 16 is placed inside the hot-air

F

alr by branch air-pipe 9.
ment the oil in receptacle 8 is raised to a

403,839

non-conduecting covering, and then, if desired,

incased with wood or other material without
departing from the invention. Valves are

provided to regulate the relative amounts of

the fluids and maintain suitable proportions,
whereby perfect combustion can be insured;
and to further aid this result ample means
are provided for suitably supplying air and

bringing it in intimate contact with the fuel,
so as to obviate the passage through the fur-

nace of any excess of air and at the zame

time furnish enough to consume every parti-

cle of fuel. For ﬂllS purpose the mingling
of air and gas as they issue from the burne_r—
pipes and their passage through asbestus or

other refractory material, which checks their
current and breaks it up in a manner to dis-
| tribute and mingle them,-are desirable; but

devices for eff eeimn- these ends are not
broadly of my 1nvent10n

In operating the a,pp&ratus the initial heat |
-may be generated 1n any approved manner,

either by burning gas or carburefed gas or
alr, or oll or oil-vapor upon or among the re-
fraetory blocks, if .such. are p10v1ded in the
combustion-chamber. . Oil having been sup-

plied to receptacles 14 and 8 from tank 25, a

blast of air or gas 1s driven through eendult
5 and through the chamber 2 and conduit 6,
branches 9 end 10, and pipe 11, and also
through conduit 13 &nd pipes 31 and 38, to
the burner-exits. The air that passes thI‘OUO‘h
pipes 10 and 11 will carry oil-vapor thlouﬂ'h
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conduit 16 to the burner-pipes 34. The hotair

blown through branch air-pipe 9 will fill cas--
ing 7, impart some of its heat to the oil in

reeepteele 8, and then pass throun'h pipe 11,

‘which latter forms, In effect, an extenelon of

the main alr-plpe, bemﬂ' connected with the

105

hot-air space in casing 7 supplied with hot

higher temperature than that in 14;and the

air which is passed through it has also a
- The purpose of this

higher temperature.
construction and arrangement is that the
fresh charge of oil, containing a large amount

of easﬂy—vaporlzeble hydroearbonb, may be

used more nearly at a normal temperature
than the less vaporizable oil.

By this arrange-

ITO
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Preferably oil from which the more volatile .

portions have beén eliminated by use in re-
ceptacle 14 is drawn through pipe 27 into re-
ceptacle 8. The air, ‘carbureted with the

that carbureted in the former and passed to
the furnace through the common conduit 16,

and by this means a more uniform quality of
fuel is produced than is possible where the

120

~heavier vapors in the latter, is mingled with

L

125,

earburetmmhquld 18 -all subjected to a con-

| stant temperature.

It 1s obvious that othel 011—1eeeptaelee w1th .

or without casings, might be interposed be-

| tween 1eeeptaelee S and 14, and similarly con-
nected with them and Wlth each other with- -

out material change in operation; and, fur-

130_-"

_thel, alr at a 11011113,1 tempelature mlght be :
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passed over or through the oil in one or more |

of the receptacles, and particularly through
that in which the fresh charge is introdueed.
By-pass pipe 29 (shown in Fig. 1) may be
used for that purpose. - Preferably the oil-
supply pipeis provided with a cock controlled
by a-float, 37, or similar device, in such man-
ner that the depth of oil in receptacle 14 is
automatically regulated. A similar device
can be used between receptacles 14 and 8.
After the oil has been partially vaporized in
receptacle 14 1t is passed into receptacle 8,
and used at a higher temperature, as stated.

In Fig. 5 is shown a modification of the
carburetor,in which an annular chamber, 38,
18 Intended to receive the fresh supply of oil,
and a similar chamber, 39, to receive heavy
oil. 40 is a hot-air chamber; 41, a hot-air
conduit; 42, branches entering the oil; 43, a
vapor-conduilt, and 44 a pipe for transferring

- 01l from the outer to the inner oil-chamber.
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Having thus described my invention, what

' I desire to claim and secure by Letters Patent

18—

1. In combination, a blower connected by
an alr-conduit with an air-heating chamber,
a burner adjacent to said chamber, an oil-

receptacle of a carburetor, an air-conduit con-

nected to convey air from the heating-cham-
ber to the interior of the oil-receptacle, and a
conduit connected to convey carbureted air
to the burner, the conduit for carbureted air
being inclogsed to maintain its heat, substan-
tially as specified.

2. In combination, a blower connected by
an air-conduit with an air-heating chambver,
a burner adjacent to said chamber, two car-
bureting oil-receptacles, an air-conduit pro-
vided with branches or extensions connecting
the air-heating chamber with each receptacle,
and a conduit connected with the burner and
provided with branches or extensions con-
necting the same with the upper part of each
carburetor, whereby two bodies of oil may be

- used to carburet air and the carbureted air

from both may be mingled and conveyed to
the burner, substantially as specified.

3. The combination of a blower connected
by an air-conduit with an air-heating cham-
ber, a burner adjacentto said chamber, a car-
bureting oil-receptacle, a conduit for heated
alr connecting the heating-chamber and car-
buretor, and a conduit {or carbureted air con-
necting the carbureting oil receptacle and
burner, the conduit for carbureted air being
inclosed in the hot-air conduit, substantially
as and for the purpose set forth.

4, The combination of a blower connected
by an air-conduit with an air-heating cham-
ber, a burner adjacentto said chamber, an air-
condult connecting the air-heating chamber
and a carbureting oil-receptacle, and a by-
pass pipe connecting the blower and the car-
bureting oil-receptacle, substantially as speci-
fied.

5. The combination of a blower connected
by an air-condutt with an air-heating cham-
ber, a burner adjacent to said chamber, two
carbureting oil-receptacles, one of which is in-
cased, a hot-air conduit connecting the heat-
ing-chamber with the space between the cas-
ing and its inclosed oil-receptacle, and also
connecting said chamber by the medium of
branch or extension pipes with both oil-recep-
tacles, a pipe connecting the oil-receptacles
for transferring oil, and a conduit for car-
bureted air connecting the receptacles with
the burner, substantially as specified.

0. 'I'he combination of a blower connected
by a conduit with a heating-chamber, a. burner
adjacent to said chamber, two carbureting oil-
receptacles, one of which is incased and on a
lower level than the other, a hot-air conduit
connecting the heating - chamber with the
space between the casing and its inclosed oil-
receptacle and also, by the medinm of branch
or extension pipes, with both oil-receptacles, a
pipe connecting the oil-receptacles for trans-
ferring oil, and a conduit for carbureted air
connecting the receptacles with the burner,
substantially as specified.

7. The combination of a blower connected
by an air-conduit with a heating-chamber, a
burner adjacent to said chamber, two car-
bureting oil-receptacles, one of which is in-
cased and on a lower level than the other,
which latter is provided with devices for au-
tomatically regulating the heightof theliguid
fed into the same, a hot-air conduit connect-
ing an air-heating chamber with a space be-
tween the casing and its inclosed oil-recepta-
cle, and also connecting said chamber by the
medium of branch or extension pipes with
both oil-receptacles, a pipe connecting the oil-
receptacles for transferring oil, and a conduit
for carbureted air connecting the receptacles
with the burner, substantially as specified.

In testimony whereof I affix my signature in
presence ol two witnesses.

GEORGE H. IIARVEY.

Witnesses:
A, C. JOHNSTON,
JOSIAH VW. ELLS.
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