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To all whom ©t may concermn:

Beitknown that we, GEORGE HARGREAVES,
JAMES P. SCRANTON, and EDWARDS W. POR-
TER, citizens of the United States, residing
at Detroit, in the county of Wayne and State
of Michigan, have invented certain new and

usetulImprovementsin Carburetors, of which |

the following is a specification, reference be-

Ing had thereln to the accompanying draw-
ings.

This invention relates to- new and useful

improvements in apparatus for carbureting

~air; and the object of the invention is to pro-

duce carbureted air in which the proportion

of hydrocarbon is so nicely adjusted to the

amount of -air used that the vapor produced
Is neither so heavily carbureted as to smoke
in burning or so lightly as not to produce a
pure white flame.

Furthermore, it is the object of our inven-
tion to automatically regulate the quantity of
vapor produced to the amount consumed.
Thus if one burner 1s in use the machine pro-

‘duces vapor sufficient for one burner only.

If ten burners are lighted, the proportion of
vapor 1s increased to supply them all, while
if all lights are turned out no vapor is pro-
duced. Thusup toa certain limit the appara-
tus is intended to automatically adjust itself
to furnish the requisite amount of vapor.

QOur improved apparatus comprises an air-

pump for forcing the air, a feeding device for
supplying oil in regulated quantities to the
carburetor, and a carburetorin which the va-
por is formed, the parts being so constructed,
arranged, and combined that the operation of
the air-pump 1s directly controlled by the
quantity of vapor consumed in burning, that
the feeding device is directly controlled by
the operation of the air-pump, and that the
feed device has proper adjustments for regu-
lating the quantity of oil necessary to car-
bulet a certain quantity of air.

In the drawings, Iigure 11s a diagram su:le
elevation, p&rtly in seetion, of my apparatus
complete. KFig. 2 is a cross-section through

the air-pump. Fig.3is an enlarged sectional
elevation of the motor and feeding device.
Fig. 4 is a diagram frontelevation of the ma-
ehme, and I‘w 5 is a detail of one of the cam-
wheels for eontwlhne the feed-valves.

partly filled with water.

Flﬂ* i D’.

1 6is a detail perspective view of the feed-

pumps. Kig. 7 is a detail sectional elevation

| of the force and feed pumps, and Fig. 8 1s a

detail perspective view of the double crank.

A is an oil-tank, which is preferably placed
outside the building below the ground.

B isan air-pump for furnishing the air to
the carburetor C, and D 1s a motm device
therefor.

K is a feeding dewee or pump for regulat-

ing the supply of oil to the carburetor, and I

are mechanically-controlled valves in the dis-
charge and supply connections of the pump.

The air-pump B may be of any construction
which will give a uniform pressure of air. W¢
preferably use the construction shown in the
drawings, of which ¢ is a cylindrical casing
b is a shaft passing
centrally through
the buckets ¢, one end of said shaft passing
through the stuffing-boxes d and out of the
casing, the other being suitably journaled to
the opposite head of the cylinder.

e is an exit-pipe centrally leading out from
the casing opposite the shaft b, and f is an

parts being similar in construction to the
well- known gas-meter, but so arranged as to

force air by the rotation of the shaft b (and

consequent depression of the bucketsinto the
water) through the exit-pipe e. The motor
device D may also be of any kind which will
drive the pump against a certain ﬂxed resist-
ance or air-pressure only

said casing and carrying
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inlet- apertme at the top of the casing, the
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In the drawings, g is & Wmdmmdrum jour-

naled in line with the shaftD of the air- -pump,

the projecting end of said shaft forming one
of the bearings for one end of the drum. A

‘hand-wheel his fast upon the shaft b and en-

gages with the adjacent end of the drum
through -the medium of a pawl-and-ratchet
device h* and 58, respectively, all so arranged
that the revolution of the drum will transmit
motion to the shatt of the air-pump.
shaft ¢ of the drum projects beyond its bear-
ing and is provided with a Wmdlnﬂ' crank 7
and cear-wheel K. .

i: is a cord or wire cable wound upon the
drum, one end of which, after passing over
suitable pulleys k', 1s attached to the weight

The

By using a sufficient number of pulleys_

Qo
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~and heavy ehough weight a single winding
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will store power to last for several days.
~The carburetor is constructed as follows:
Within the casing I place a series of conical
disksm, one above the other and having their
apices alternately turned up and down. Each
disk has a series of perforations at or near

the lowest point of itssurface, all so arranged -

that the oil whieh is introduced through the
pipe (z into the top of the carburetor will run
down the inclined surfaces of the disks m,
dropping through the perforations n, which

are alternately at the base or apex of each
At

plate, onto the plate immediately below.
the same time the air which is admitted
through the air-pipe II into the bottom of the
carburetor in passing up in contact with the

surfaces of the disks m and through the per-

forations n is brought into such intimate re-

lation with the oil that the latter is completely

absorbed before it reaches the bottom of the
carburetor.

the casing.

K is a pump, preferably consisting of two

single-acting pump-cylinders, each having a
pitman o pivotally connected atits lowerend
to the plunger o’ and at its upper end to the
double crank J, which is adjustably secured

on the gear J°, mounted on the end.of a shaft
J’, journaled in suitable bearings 12 to the |

frame of the machine underneath the shaft 4.
J* 18 a gear-wheel upon the shaft J’, mesh-

ing with the gear-wheel K, sleeved upon the

shatt » and adapted tobe driven by thesame
threugh the medium of the ratchet-wheel K,
secured to said shaft and pawl K?upon the
gear-wheel K. |

The double erank J is formed of the plate .
J%, adjustably secured tothe face of the gear-

wheel J* by means of the adjusting-serew J,

located on the opposite side of the wheel J2 |

- engaging with the lug J° on the rear side of

45
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the plate J% said lug passing through the slot
J¢ in the gear-wheel J2. | | .
J*18 a crank-pin secured to the plate .J3,

and J®is a slotted arm secured to the said |

pin, carrying the adjustable crank-pin J°, all
so arranged that by the means described the

length of the eranks can be adjusted to in-

sure greater accuracy in such adjustment.
1The plate J° and arm -J® are each provided
with a scale-marking by which they may be
set equidistant from the center of the shaft.
- Liare cam-wheels adjustably secured to the
shaft J’ by means of the set-screw I.”. Each
of these wheels is provided with a cam-
fiange L? extending a littleless than half-way
around its periphery. | |

It are valves operated by the cams L, two
of said valves forming the admission-valves’
and the other two the discharge-valves of the
-pump-cylinder, allowing the oil from the

pumps to pass into the carburetor. We pref-

;- erably use the so-called ‘““needle-valves’” and

arrange them ina common easing M, contain-

ing the chambers M’ and M2 connected with | that

459,579

| the pipes A’and G, leadin o, respectively, tothe

oil-tank A and carburetor C.

" N are stems of the valves I, preferably
made adjuastaple as to length by means of the
coupling N’ and set-secrews N2 Their upper
ends are provided with anti-friction rollers
N3, adapted toengage with the cam-flanges 1.2,

N*is a-guide for each of the valve-stems N,
and N° are springs sleeved upon the valve-
stems and adapted to hold the valves to their
seats except when lifted by the cams L.

M2 and M*are induction and eduction pipes
connecting the chambers M’ and M?>, respect-
ively, with the pump-cylinders ¥ whenever
their valves I are open. .

-0 1s a supplementary air-pump
pressing air in the tank A above the oil to
elevate the latter to the chamber M’. 0O’isa
pitman connecting the plunger of said pump
with the crank 7, which is preferably sleeved
upon the shaft ¢, having the ratchet-and-pawl

_ - | econnection therewith, admitting of its being
I is a gas-pipe leading out from the top of |

turned one way without moving the shaft 4.
1he pitman O’ is'made in two parts, having a
slip-coupling O3 which may be tightened by

S0

for com-"

e

the set-screw O° thus making a dissoluble

driving connection between the motor and
the pump O. _-

In practice the apparatus is intended to
operate as follows: T'he motor is wound up
by turning the crank 7, which at the same
time by its connection with the supplemen-
tary air-pump O compresses the air in the
tank A above the oil sufficiently to force the
same through the pipe A’ to the.chamber M’.
If the requisite air-pressure, as indicated by
the gage A3 is reached before the metor is

‘completely wound, an escape-valve A*will al-

low the-escape of air; or the operator may un-

loosen the connection O*and thusallow the pit-
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man O’ to slide loosely in its socket without

working the pump. Whenthe motoriswound,
the machine is ready for operation; butif no

escape for vapor is afforded the pump stops

when a certain pressure is reached, and this
pressure can be regulated by increasing or
diminishing the weight. As soon, however,
as -one or more of the gas-jets P are.opened
and the pressure thereby relieved, the motor
will begin to operate, and by actuating the
alr and feed pumps will force air into the
bottom of the carburetor and oil in the top,
which in running down over the disks m is
completely absorbed by the air before reach-
ing the bottom and produces carbureted airin
the usual manner. Thusthe operation of the
apparatus 1s automatically controlled by the
pressure of the vapor. It will be seen that
the of
chanically-controlled valves ismot to force oil
into the carburetor, (which might readily be
accomplished by the pressure of the airabove
the tank A,) but to so control the flow of oil
that a measured quantity is allowed to pass
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1ce of the feed-pumps E and the me-

Igo

into the carburetor for a certain volume of

air; and to this end the cams L are so set

the admission-valves are always closed
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before the discharge-valves are opened, and
to vary the proportions of oil to the air the
stroke of the pump X is made adjustable
by lengthening or shortening the cranks.
The object of our mechanically-controlled
valves is to insure their positive action, no
matter how slow the operation of the pump
is, and thus the quantity of oil fed into the
carburetor (after the adjustment 18 once
made) never varies. By employing the two
pumps we acquire a more rapid distribution of
the oil, and the use of the two valves in the
respective chambers M M’ is to prevent back-
pressure, the pumps being single-acting.
Were the oil to be supplied directly from the
tank tothe carburetor, the supply would be too
oreat; but by the use of the feed-pumps and
the valve mechanism the supply is regulated
according to the consumption of gas. by
maintaining a fixed pressure on the oil within
the tank we prevent the separation of the
lighter from the heavier products. Thusthe

~ last drop is just the same in quality as the
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first.

In conclusion, the advantages of our con-
struction may be briefly summed up as fel-
lows: first, that the machine 1s perfectly au-
tomatic in its operation; second, that the
oas is only made as needed for consumption
and is not stored in a gasometer at the risk
of deterioration in quality; third, the quality
of the vapor may always be maintained uni-
form, neither being too heavily nor too lightly
carbureted; fourth, all the oil or hydrocar-
bon may be used, as no separation of the
lighter from the heavier products can take
place, as is the common difficulty in other ma-
chines where a residuum is left whichisof no
value.

What we claim as our invention is—

1. Inapparatusforcarburetingair,the com-
bination, with an oil-tank and carburetor, of
an air pump and motor, connections whereby
the same are automatically controlled in
their operation by the pressure of the air, a
feed device driven through a suitable con-
nection by the air-pump, connections between

the tank, carburetor, and feeding device,

valves for said feed device, and connections
between the valves and the air-pump for con-

- trolling the valves, substantially as described.

55
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2. In apparatusforcarburetingair, the com-
bination, with the oil-tank, of an air pump
and motor, means for automatically control-
ling the pressure of the air, the carburetor
into which the air is delivered from the air-
pump, a feed-pipe connected to said carbu-
retor to feed oil into it, a valve in said feed-
pipe adapted to control the delivery of oil
into said carburetor, and niechanical means
for controlling the feed-valves, substantially
as described.

3. In apparatus for carbureting air, the
combination, with the oil-tank, of an air pump
and motor, means whereby the same 15 auto-
matically controlled by the pressure of the
air in the earburetor, a carburetor into which

2

pump for feeding oil into said carburetor,
feed-valves, mechanical connection between
the air-compressor and valves for controlling
the valves, and pipe connections between the

oil-tank, carburetor, and feed-pump, substan-

tially as described.

4. 'In a carburetor, the combination, with

the carbureting-chamber and oil-tank, of an

pressure in the carbureting-chamber, two sin-
ole-acting pumps for feeding oil into the car-
bureting-chamber, inlet and outlet va;lves;'for
the pumps, mechanical means for controlling
the valves and connecting the same with the
air-pump, and pipes connecting the pumps,
tank, and carburetor-chamber, substantially
as described. ' |
5. In apparatus for carbureting air, the
combination, with the air pump and motor,
conrections whereby the same are automati-
cally controlled by the pressure of air in the
carburetor, a carburetor into which air1s de-

o & n‘ " ' ' -_.J.....,,. - .
the air is delivered by said atr-punip, 4 feed-
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air-pump, & motor, means for automatically
controlling the pump and motor by the air-

80
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livered from said air-pump, two single-acting

feed-pumps for feeding oil alternately into
said carburetor and provided with valves,
mechanical connections with the valves and
air-pump, an oil-reservoir connected to the
feed-pumps, a supplementary air-pump con-
nected to the top of said reservoir, and a dis-
soluble drive connection between said pump
and the winding mechanism of the motor,
substantially as described.

6. In apparatus for carbureting air, _the
combination of an air-pump and actuating-
motor, connections whereby the same is auto-

matically controlled by the pressure of the
air in the carburetor, a carburetor from which

the carbureted air is directly supplied to the
burners, an oil-feeding device consisting of a

suitable pump actuated by the motor under

the control of the air-pump, inlet and out-
let connections from salid pump communi-

95 .
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cating, respectively, with a supply-tank and

with the carburetor, induction and eduction
valves in said pump, connections also actu-
ated by the motor under the control of the
air-pump, and a supply-tank from which the

oil is automatically supplied to the feed-

pump by compressed air on top of the oil in
the supply-tank, substantially as described.

7. In apparatus for carbureting air, the
combination, with a carburetor, of compressed

120

air and oil feeding devices connecting into
the bottom and top of said carburetor, re- -

spectively, of a motor adapted to intermit-
tently operate said device under the control
of the pressure of air in the carburetor, and
a supply-tank for such feeding device In

which the oil is maintained under an alr-

pressure by an independent air-compressing

device. an oil-tank, and pipes connecting the
) | J , _ _ . &

several parts, substantially as deseribed.

3. In apparatus for carbureting air, the

combination, with the carburetor and an oil-

| tank, of the rotary air-compressor and 1ts mo-

r2g
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‘tor, the winding-drum of said motor journaled | ating the pumps and with cams for actuating 15
1n line with the shaft of .said alr-compressor | the valves of said pumps, and a-supply-tank
and having .a ratchet-and-pawl connection provided with an independent air-compressor
therewith, the winding-crank on the shaft | for forcing air into the top of the tank, all ar-

5 of the winding-drum, the two single-acting | ranged to operate substantially as described.
pumps, aninduction and an eduction chamber In testimony whereof I affix mysignaturein 2o
communicating with a supply-tank and with presence of two witnesses. |
the carburetor, respectively, and also com- | '
municating with the induection and eduction | - GEORGE HARGREAVES.

10 portsof the pumps through intermediate con- R JAMES P. SCRANTON.
nections controlled by induction and eduction | | EDWARDS W. PORTER.
valves, a shaft driven by intermediate gear- Witnesses: | | .

Ing with the shaft of the winding-drum and{ M. B. O’DOGHERTY,

provided with two adjustable cranks foractu- | - P. M. HULBERT.
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