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UNITED STATES PATENT OFFICE.

JAMES FRANK DURYEA AND WILLIAM
- MASSACHUSETTS; SAID REMINGTON ASSIGNOR TO SALD

DURYEA.

CARBURETER.

No. 832,184,

Specification of Letters Patent,

Patented Oct. 2, 1908.

. Application filed June 19,1906, Serial No. 266,024,

To all whom it may concern.:

. Be it known that we, James Frank Dur-
YEA and WinniaM MERRIAM REMINGTON,

citizens of the United States of America, re-.

5 siding at Springfield, in the county of Hamp-
den and State of Massachusetts, have in-
- vented new and useful Improvements in Car-
bureters, of which the following is a specifica-
tion. |
This invention relates to carbureters such
as are used for the atomization or volatiliza-
tion of liquid fuels and the proper mixing
therewith of the required volume of gir to

IO

produce a combustible mixture, the carbu~

15 reters being of that type in which, as is well
known, the principle of operation mvolves
means for drawing air through a passage into

which a regulated quantity of liquid hydro-

carbon is drawn through a suitable inlet by
20 the aspirating effect of the movement of tha
alr through the passage past said mlet-open-
Ing, whereby the liquid may be volatilized or
“atomized
stitute the agent whose combustion within

.25 the cylinder of the engine: actuates the piston

of the latter.

It has been shown in practice that in many
kinds of work to which mternal-combustion

engines are especially adapted far more diffi
30 culty is experienced in controlling the en-
gine ‘at points of varying efficiency than is

the case with steam—for example, where a

substantially constant pressure is used. For
example; when the engines are used in driv-

35 Ing motor-vehicles the speed and load re-
quirements might vary, say, from one hun-
ared revolutions per niinute with practically

no load to fifteen hundred revolutions per
minute with a full load, and under this wide

40 variation great difficulty has been experi-
enced 1n providing a carbureter having suffi-
cient “ flexibility,” as itis termed, to supply to
the engines a combustible mixture in which
the proportions of the combustible and Q1T

45 will not materially vary. This
- anises from the fact that if the area of tha
passage through the carbureter is greaft,
enough to supply the engine with a combusti-
ble of the proper proportions and volume to

5o run the engine at its maximum cfficiency
this passage is then so large that when the
engine demands but the minimum supply
the air will move through the carbureter on
the suction-stroke of the engine at such a re-

fect vaporization or

and, mingling with the air, con- |

bustion engine of

carbureter and the engine.
‘tional elevation in the plane

difficulty

[ duéed velocity 85 to result in the very imper-
‘ atomization of the com-
bustible, and consequently the resulting mix-

ture will.be relatively poor in combustible.
Therefore as the engineis throttled down the
proportion of the volatilized fuel to air dimin-
ishes and eventually reaches the point where
1ts ignition is uncertain or impossible.

The objéct of the present Invention is to
overcome these disadvantages by the pro-

‘vision of means whereby the capacity of the

conduit for the combustible extending be-
tween the carbureter and the engine and
whereby the quantity of the combustible
which may enter said conduit to he mixed
with the air may be regulated; and having

these ends In view the mmvention consists in
making the conduit. between the atomizer

M. REMINGTON, OF SPRIN GFIELD,
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and the engine of a number of separate pipes -

whose aggregate areas are sufficient to sup-
ply the maximum volume of combustible the
engine may require, means being provided
1 the form of a suitable valve to effect the
closure of as many of these separate pipes as

‘desired, each pipe being provided with a suif.

able inlet-pipe for the combustible and regu-
lating means therefor. By

construction the suction-stroke of the piston.

will only be effective to produce the atomiza.

tion of the combustible in such of the pipe
units making up the conduit as are left open
by the position of the valve. S
The mvention is fully illustrated in the .-
companymg drawings, in which—— |
Figure 1 shows in side elevation the appli-
cation of the invention to an internal-com-
the ordinary four-cylinder
type. [ig. 2is an enlarged plan view of the
valve which controls the various pipes which
unitedly constitute the conduit between the
Fig. 3 is a sec-
of Iime 3 3, Fig.
of the interior of
Fig. 4 is a diagram Ulustrating

2, showing the construction
the ‘valve.

the position of the valve relative to the aper-

tures leading into the valve-casing and into
which the various pipes of the conduit are
connected. Fig. 5 1s a sectional view in the
plane of line 5 5, Fig. 1, which shows the gen-
eral construction, taken in connection with
sald Fig. 1, of the intake end of the air-pipe
leading to the carbureter. Fig. 6 is a per-
spective view of the movable element of the
valve shown. in Figs, 2 and 3. I1g. 7 18 g
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‘trolled by the rotatable valve p. . This

2

plan view |
showing the relation of the separate pipes of

of the reservoir of the carbureter, |

the conduit thereto and the separate connec-.

tions between said: pipes and
Fig. 8 18 an end elevation of the construction
shown in Fig

the reservoir.

7 viewed from the left-hand

end of the latter figure; and Fig. 9 is a side

elevation of Fig. 7, partly in section, in the
plane of line 9 9 to show the means of connec-

tion between ench of the pipes of the conduit

and the reservoir and the regulating means
therefor, - N

Referring now to the drawings, ¢ may in-
dicate the engine as a whole; b, a trunk inlet-
pipe provided with branches ¢, extending to
each cylinder of the engine, ¢ indicating the
exhaust-pipe branching to each cylinder.
- At some suitable point,
fis attached to the trunk-pipe b, and info &
g on the lower side of t ig valve-casing
the separate pipes h, ik, m, and o are con-
nected with suitable passages which extend
throuch the wall of the casing and are.con-

is shown in detail in Figs. 3 and 6, and it con-
sists, essentially, of the E&mﬂel cylindrical

g and r, united by the portion &, which
is that part of the valve which bears against

the interior surface of a bushing ¢ in the cas-

ing and is arranged to move over the pas-
sages into which the pipes #, 7, k, m, and o are
connected, which passages constitute con-
{inuations of these pipes and are radially dis-
posed relative to the axis of the valve p and
the bushing ¢ referred to.
throttling edge of the portion s of the valve
(which edge 15 indicateg by v) is inclined rela-
tive to the axis of the valve, whereby the va-
. h’? jl‘ k? m?
and o will be gradually covered or uncovered
by the movement of this inclined edge v of the
valve thereof from one end to the other as the
valve is rotated. The purpose of this con-
struction may be clearly seen by referring to
Fig. 4, in which this inclined edge » of the
valve is shown as it begins to uncover the
passage h, (these various passages being re-
terred to by the same letter of reference that
‘ndicates the various pipes connected with
them,) the dotted line w showin the position
of the throttling edge v after the passage h
has been fully uncovered, which shows that
before the total uncovering of one passage 18
effected the edge v will pass mnto the area of
the next, whereby the successive opening of
these various passages will be effected with-
out any break. The valve p has attached
thereto or forming part thereof an arm &,
which, as shown in Iig. 1, may by a system
of rods and levers ¥ be connected with an op-
erating-handle 3 or with any other device as
a governot, whereby the valve may be actu-
ated to regulate the supply of combustible
mixture to the engine.

While the valve described and

)

as e, & valve-casing

valve

The forward or

shown here- |

acteristics may be substituted

- secured thereln.

. 832,184

end in view, any other having the sgine char-
therefor. The
shell or casing f of this valve is made 1n the

form of a cylinder with one closed end, being
divided into two parts on the hne

preferably ded 1 |
4 4, as shown in Fig. 2, these being pui to-
cether with screws-5, by the loosening. o1

Fs

e hich the valve may be removed or the con-

‘nection between the carbureter and the en-
or .

eine broken for the purpose o1 examining
removing the carbureter. ‘The pipes A, 7, k,
m, and o are, as shown 1n the various fgures
of the drawings, flattened, to the end thatb
they may be placed side by side and occupy
relatively little room. Preferably they would
be arranged as shown in Fig. 1, the ends
thereof opposite the
valve-casing f being 1n 2
tered in 2 sort of tubular head
be clamped to the exhaust-pipe

manner as to leave an air-passage
in Fig. 5) contiguous to the pipe d, whereby
when upon the suction-stroke of the engine
air is drawn through the conduit-pipes to
engine it will pass into the head 7 1 contact
with the hot exhaust-pipe, and thus
more or less heated. No part of the inven-
tion, however,
ing the air which is used in the carbureter;

similar manner en-
7, adaptéd to

fact is utilized in the construction shown.

At some point between the two ends of the
I, m, and o they pass

conduit-pipes #, 7,
through a rectangular boss, (shown in ¥igs. 7
and 8 and indicated by 10,) which is slotted
to receive the aforementioned conduit-pipes,
these preferably being brazed or otherwise
This boss 10 is provided
with lugs on the opposite
through which screws 12 may pass to secure
the liquid-fuel reservoir 14 in operative rela-
tion to these conduit-pipes. This reservolr
4 of cast metal, and one wall thereof, as
-hown in section in Fig. 9, is made thick
enough to have drilled therein the usual pas-
sages 15 and 16 for the liquid fuel.
sage 15 extends vertically through this well

| of the reservoir and is intercepted by the fuel-

supply nozzle 17, screwed into the wall of the
reservoir at right angles to said passage, and
at some point between the no zzle 17 and the
reservoir is located the usual needle-valve
18, whereby the quantity of liquid fuekwhich
may pass 1nto the atomizinz-pipe from the
reservoir may be regulated. EE

As shown in Figs. 7 and 8, separate atom-

izing-pipes 17 for the conduit-pipes &, 7, k, m,
and o are provided, and separate passages 15
and 16 are provided for each of the pipes 17
and separate adjusting-valves 18 alsol

The reservoir 14 is hermetically closed and
provided with a pipe (not shown)swhich ex-
tends to some suitable larger reservoir 1or
liquid fuel, the usual float 20, as

d in such
8 (shown

the

;s involved in the idea of heat-

ends thereol

The pas-.

shown n

inis eonsidered to be best adapted to the
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reservolr to majin-
at a constant level

Kig. 9, being located in the
tamn the liquid fuel therein

near the level of the atomizing-pipes whereby

on the suction-stroke of the piston a certain
amount of the liquid fuel will be drawn from
the reservoir through the fuel-supply nozzle
17 1nto the conduit-pipes A, 7, k, m, and o, or
such of them as are open, and mingling there-

The salient feature of this invention lies in
the provision of g group of pipes of relatively
small area, each provided with an atomizing-
pipe connected with the liquid-fuel reservoir,
the aggregate areas of the |
said group being sufficient to supply the en-
gine with the required volume of combusti-
ble mixture to run it at it maximum. effi-
clency, provision being made for cutting off
certain pipes of said group as the demand on
the engme for power decreases, this cutting
off of these pipes e
the area of the conduit extending to the en-
gine and proportionately cutting off the sSup-
ply of fuel, and attention is especially called
to this simultaneous adjustment of the air
and fuel supply as distinguished from the
method new in common use of throttling the
mmtake-port of the carbureter when it is de-
sired to reduce
ble.

By means of the _
possible to reduce the supply of fuel to the
Very lowest point or to inorease 1t to the
maximum without changing the quality of
the mixtures asg regards the relative propor-
tion of air and fuel compared with those pro-
portions when the engine is running af its
normal rate. |

To adjust the carbureter, the valve
should be set (see Fig. 4) with its throttling
edge v about on the dotted line 21, which will
nncover, say, a little more than half of the
first pipe 4 of the group leading to the engine.
At this point the needle-valve 18 of this pipe
may be adjusted to give 8 correct mixture of
alr and fuel. When this has been attained,
the edge of the valve may be moved to grad-
ually close the pipe A or in the opposite direc-
tion to gradually open it, and this movement
may take place within certain limits without
SO INcereasing or decreasing the relative pro-
portions of fuel to the volume of 2T passing
through the pipe as to make the mixture
etther too poor or too rich In fuel, and this is
a sufhciently flexible pomnt to permit the
valve to travél, we will say, toward the open
position far enough to begin to open the next
pipe 7. |
could pass through this pipe were added to
the correctly-proportioned mixtyre in the
pipe A, the mixture would be too highly di-
luted.  Therefore as the valve P 1s moved to

-heover the pipe § the needle-valve 18 of this |

pipes constituting

Tecting the diminution of

the volume of the combusti-

present mvention. it is

If, however, the volume of 41 which .

ﬁ

voir mto each conduit,

3

pipe‘is also adjusted to -
proportioned mixture as this pipe is gradu-
ally uncovered, and in this way the adjust-
ment of the valve 18 of each of the pipes h, 1,
k£, m, and o is effected, the combined output
of them all being sufficient, to supply the en-
gine with the required volume of mixture to

‘run it at its maximum capacity. This ad-

justment being properly made for each of the
pipes, it is obvious that when the valve is
moved to gradually cover the ends of these
pipes there will be no change in the quality of
the mixture, as each open pipe will yield that
mixture in the proportion of air and fuel to

which 1t is individually adjusted, and it will

therefore be possible t6 throttle down the en-
gine to the lowest pomnt and yet obtain a cor-
rectly-proportioned mixture, and the same is
true of the opposite extreme.

Obviously the number of the pipes h, 7, k.
m, and o constituting the conduit between
the carbureter and the engine may be more or
less numerous, as demanded by the condi-

tions of the service to which 1t 1s to be adapt-

ed, and of course the cross-sectional form of

provide & correctly-

75

%o

9c

these pipes is immaterial, the essentisl fea-

ture of the invention being in the use of g

conduit between the carbureter and the en-.

gine subdivided into g plurality of relatively
small conduits each provided with its own
fuel-supply pipe or atomizing-nozzle and
each provided with means to regulate that
supply, means being provided to open or
close at will any desired number of the sepa-
rate units of the conduit to increase or dimin-
ish the total volume of the combustible mix-
ture delivered to the engine. |

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent of the United States, is—

1. A carbureter comprising a suitable res-
ervolr for the fuel, g plurality of separate
conduits extending therefrom, means to sup-
ply fuel to each conduit separately, and
neans to open or close said conduits in SuC-
cession to vary the total volume of fuel, said
means consisting of a casting having two
disk-shaped piecesand connecte by a curved-
shaped part one edee of which stands at an
angie to said disk-shaped pleces. -

2. A carbureter conststing of g plurality of
condutts, a valve for the outlet ends thereof,
a4 casing for the outlet ends the opposite ends

heing open; a fuel-reservoir connected with
separate

the conduits hetween theip ends,
fuel-supply pipes extending from the reser-
ir 1 and a regulating-
valve for each dyp ply-pipe, said valve having
an edge that is normally inclined to the con-
dult-openings in said casing,

3. A carburcter of the character described
having an inlet and outlet opening supply-
reservoir, the latter being operatively con-
nected with an engi ne-cylinder, a plurality of
conduits extending hetween said openings, g,

95
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pipe to supply combustible to each of said
conduits separately from said supply-reser-
voir, and a valve to control the outlet end of
<aid conduits said valve having an edge 1n-
clined to said outlet-openings whereby @
greater or a less number of the latter may be
placed in operative communication with said
engine-cylinder. |

% The combination with an internal-com-
bustion engine, of a carbureter, & suitable
conduit between the latter and the engine
consisting of a plurality of separate passages
each being provided with separate means for
supplying combustible thereto, and a valve
i said conduit to control said separate pas-
sages, sald valve being rotatably mounted
and having a disk-shaped part at its opposite

1

ends, a part connecting said disk-shaped*®

part, one edge of said connecting part being

straicht and the other edge inclined, wherehy

@ greater or less number of the latter may be

bustion engine and a

placed in operative comrnunication with said
engine. . |
= The combination with an internal-com-
carbureter consisting of

o suitable reservoir for fuel, a plurality of
conduits extending therefrom to the engine,

1

532,184

means to supply fuel to each conduit sepa-
rately, and means to'open or. close said con-
duits in succession to regulate the volume of
fuel, said regulating means GOIPrisIng & ro-
tary valve, one edge of which is inclined to
said conduits, whereby a graduel o ening
and closing of the plurality of the condults 18
effected.

6. A carbureter comprising
voir, a plurality of conduits and separaie
fuel-supplying means extending {rom each
conduit to the reservoilr, & valve-casing hav-
ing a plurality of narrow, parallel slits in its
wall with each of which one of said condults
is connected, & valve in said casing to move
over said slits to open or close the same, the
throttling edge of said valve being inclined
relative to sald parallel slits whereby the ad-
vancing or receding movement of said edge
will effect the uncovering or the covering of
<2id slits in a direction extending from one
' end thereof to the other.

JAMES FRANK DURYEA. -
WILLIAM M. REMINGTON.
Witnesses:
Wai. . Crariy,
K. 1. CLEMONS.
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