(No Model.) . - 2 Sheets—S8heet 1.
- J. W. & F. R. HOARD.

APPARATUS FOR MIXING LIQUID FUEL AND AIR.
No. 326,981, _ Patented Sept. 29, 1885,

10

p——m

\ :
«
N
S
Q
O p
L 4§/
Q) [z
sy Y
2
Vszne&JeJ' . o %%J%ag j%ﬂfzﬁfa’

Sorcnr _ Fhectore ol JJO Ko
753 ,;-*:/f_ 2/ - /%7%4%/

N. PETERS. Phote-Lithographer, Washington, D. C.




9 Sheets—Sheet 2.

(No Model.)

J.W. & F. R. HOARD.,
APPARATUS FOR MIXING LIQUID FUEL AND AIR.

Patented Sept. 29, 1885,

7 ey Vs

i S T B Sl B kg A B R Y

Lo

. FE

‘Itl“ll-l---‘llll‘!‘.I-.ll-.l.l-‘..I...t o _’._'

& e’ A

(7) ,

IRBEE

NW\\\\\\\\&WVJ/EE?.”&I&
_ PR AL AR
1) 2

RS
N

No. 326,981.

_ _C%m;a(,.;
T

gy
g p

(071

?@Qwﬂ~ ._

“Washington, 0. C.

N. PETERS. Photo-Lithographer,




10

J
o

40

DO

UNITED STATES

PaTeEnT OFFICE.

JOHN W. HOARD AND FREDERICK R. HOARD, OF PROVIDENCE, R. L.

APPARATUS FOR MIXING LIQUID FUEL AND AIR.

SPRCIFPICATION jforming part of Lietters Patent INo. 326,981, dated September 29, 1883.
Application filed May 23, 18384, (No model.)

1o all whom Tt may concern:

Be it known that we, JoEN W. HoARD and
FREDERICK R. HOARD both of Providence,
1n the county of Providence and State of Rhede
Island, have invented certain new and useful
1mpr0vements in apparatus for mixing liguid
fuel and air and forcing and delwermn the
same for heating purposes; and T do hereby
declare that the following is a full, elear, and
exact description of the mventlon whleh will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to lettels of reference marked thereon, w thh
form a part of this specification.

Our invention comprises a w ater-engme op-
erating by its piston-rod the piston of an air-
pump, an alr-conducting pipe leading from

the alr-pump to the upper part of a can or

vessel containing the oil or liquid hvdrocar-
bon, and a compound pipe, or pipe within a
pipe, for discharging from such tank or ves-
sel the air and the liguid under pressure, and
commingled in any desired proportions.

The particulars of the construction and op-
eration will readily appear from the following:

Figures 1 and 2 jointly represent a ]01]{3"1—-
tudinal section of the entire apparatus; Fig. 3
an end view of the air-pump. Fig.41isa Ton-
gitudinal section of the two-way cock and oil
and alr pipes enlarged. Fig. 5 isa transverse
section of the same, and Fig. 6 shows the per-
forated cylinderin its relation to the discharg-
1ng ends of the oil and air pipes.

A is ametal bed or base-plate on which the
apparatus may be secured; B, a standard or
support secured to this base-plate, and upon
which is secured a water-engine, C, which need
not be particularly described, and in the cyl-
inder of which is a piston attached to the pis-
ton-rod ¢, the engine having, of course, a wa-
fer-supply and waste pipes, not necessary to

e shown, and being provided with a slide-
valve, 1, and appropriate ports.

D 1s a weighted rocker pivoted on a frame,
2, and 1n its rocking or swinging movements
1t actuates the slide-valve by means of the link
or rod connection 3, which should be adjust-
ably connected to the rocker to insure the
proper action of the valve relatively to the
ports

K 1s the air-pump, which is connected to

]

the water-engine by the piston-rod ¢, and on
this same rod is the piston 5 of the water-en-
gine, as well as the piston 4 of this air-pump, 55
one movement, therefore, actuating both pis-
tons in unison.

The rocker D has bmm‘hes or arms 6 6,
and on the rod ¢ is a clutch or adjustable pro-
jection, d, which, when the rod moves in one 60
direction, will come in contact with one of
these arms and shift the slide-valve one way,
and upon the piston-rod moving inthe opposite
direction the projection d will strike the other
arm, 6, and work the slide-valve 1n the oppo- 65
site direction, the rocker, as shown, being piv-
oted on its frame at a point, 7, and the ball or
weight 8 at its top is made sufficient to hold
the valve to its proper position until shifted
to its reversed position, and it then holds it 70
to this reversed position until again shitted
by the projection d.

The liquid-can 1s shown at F, and it 18 con-
nected at its top with an air-pipe, 9, leading
from the air-pump, the latter being provided 75
with an appropriate inlet and an outlet valve

1n each end or head. These valves may be

simply a flap of flat leather, as indicated at
1010 and 11 11, and the two outlets both con-
nected with the pipe 9, so that at every stroke &o
of theair-pump piston, both forward and back-
ward, the air shall be driven into the can F.

The pipe which delivers the oil or liquid
fuel irom the can F is shown at g, and it ex-
tends down 1nto the liquid and nearly to the 35
bottom of the can. The air-pipe, which de-
livers the air from the same can, is shown at
h, and 1t merely connects with the top of the
can 80 as to communicate with the air in its
upper, and {rom that point onward to the dis- go
charging end 12 the oil-pipe ¢ is within or in-
side of and surrounded by the air-pipe h, and
so that both may discharge at the same final
outlet, 12, 1n a spray of commingled o1l and air
under pressure, the relative proportions of air 95
and oil being controllable by means of a suit-
able two-way cock, (indicated at I,) the rela-
tive sizes or diameters of these pipes ¢ and A
and of the passage-ways through the cock be-
1ng, of course, proportioned to the character 100
and size of the apparatus, and to the special
end desired.

The two-way cock has two independent par-
arallel passages, b &/, one for liquid and the




- therewith in size and in their transverse line
~of direction, as shown, the receiving and dis-
charging ends of this cock having cavities In.
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other or larger .one, -Ik’, for air, the passages f

1n the turning part 15 of the cock coinciding

each of them, into which the pipe % is screwed,

and the pipe g being screwed into and -extend-

ing infto the cock, as shown, far enough to meet
and communicate with the passage. 2
The flame from the burners—that is, from

the end 12 of the combined pipes—may. be
made to enter a perforated box or cylindel*,.X; )

in the stove, furnace, range, open fire-place,
&c. This will afford a more perfect combus
tion.:

- 1t will now:-be seen that when the appara-

tus:is in'operation there isalways one and:the
same pressure-ofs oil ‘and-of  airin.the pipes
leading . fromthe can ¥--viz,; that induced.by
the action of the air- -pump thmun‘h the dﬂ*ency_;

of the engine.-

The operation:is as follows The water be-.
ing.turned onto the engine, puts theair-pump:

in J_motion',- ‘and this pump sends a-blast of :air

into the-oil-can, and this, by reason of its force:

and:pressure, acts upon the air and oil in the

can and forces them each through its respect-

ive outlet-pipe ¢ and -k to the -burner or point
of-combustion at 12.

It 1s not necessary thattheengine, air-pump,

and ean beall upon the same base or bed plate,

nor -that they should be of the relative sizes
shown. - Fach may be located as most conven-

lent relatively to'the others, as circumstances,

or the surroundings, or the-character -of the

room or building may require. They may be
placed in a cellar, or under ground, or any-
where convenient, S0 long as the oil-can is not
above the stove, furnace or other thing to be

“heated, for it will be observed that we do not

depend upon the weight of the oil in an ele-
vated can or tank to force itself through the

- pipe, but use instead an independent power
- under control toraise the oil from a point be-

low. that at which'it is- burned and we thus

avoid all danger from the flow of oil which is

incident to elevated tanks whenever the way-
cockiis left open; and which would permit the
oil to:sipbon itself out of the can or tank.

326,981

Gas may be used instead of the oil.

We claim—

1. In a carbureting apparatus, the combi-
na,tlon of the air-pump, the oil can or tank,
and their connecting-pipe with the piston-rod
having at one end a piston which is operated
by an engine, and at the other end a piston for
operating theair-pump, said piston serving to
continuously force the oil and air upward and
outward from said tank to the burner or point
of combustion, substantially as set forth.

2. In combination with the oil-can, the oil-

outlet pipe g, reaching nearly to its bottom,
. and the air-outlet pipe & at its top, the pipe

g, from and beyond the upper part of the can

being inside of or inclosed by the pipe %, and-

the two pipes terminating in proximity so as
to form a burner, substantially as and for the

purposes set; forth.

3. In combination with the oll-can a,nd the. |

burner, the cock having two independent pas-
sages through 1t, the pipes g and &, one with-

76

in the other, said - cock and pipes permitting
the control and delivery or cutting off the flow

of different materials passing throucrh these

pipes, respectively, to the burner, substan 75

tlally as set forth.

4, The described apparatus.for Supplylng
combined air and liquid fuel to burners for
heating purposes, consisting of the combina-

tion of an engine or motor, the air-pump- K,

rocking lever D, piston-rod e, its c¢lutch or
projection d, slide-valve 1, pipe 9, oil-can I,
and its outlet-pipes ¢ #, one within the other,
and terminating in proximity so as to form a
burner, all substantially as set forth.

5. In combination with the oil can or ves-
sel, and with its air-pipe s and oil-pipe g with-
in said pipe &, the oil-pipe discharging at the
outlet of the air-pipe A, and a box or c¢ylinder
into which such compound pipes discharge,

substantially as and for the purpose set forth.

JOHN W. HOARD.
FREDERICK R. HOARD.

Witnesses:
- GILMAN E. Jorp,
HENRY B. ROSE.
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