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- and air will not materially vary.
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To all whom it may concern: |

Be 1t known that we, JaMes Frank Dur-
YEA and WiLLiaM M. REMINGTON, citizens of
the United States of Amierica, residing at
Springfield, in the county of Hampden and
State of Massachusetts, have invented new
and useful Improvements in Carbureters, of
which the following is a specification..

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 air to
produce a combustible mixture, the carbu-
reter being of that type in which, as is well
known, the principle of operation involves
means for drawing air through a passage into
which a regulated quantity of liquid hydro-
carbon 1s drawn through a suitable inlet by
the aspirating effect of the movement of the

air through the passage past said inlet-open-

g, whereby the liquid may be volatilized

or atomized and mingling with the air con-

stitute the agent whose combustion within
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 internal-com-
bustion engines are especially adapted far
more difficulty is experienced in controlling
the engine at points of varying efficiency
than 1s the case with steam, for example,
where a substantially constant pressure is
used. For example, when the engines are
used in driving motor-vehicles the speed and

load requirements might vary, say, from one

hundred revolutions per minute with practi-
cally no load to fifteen hundred revolutions
per minute with a full load, and under this
wide variation great difficulty has been ex-
perienced in providing a carbureter having
sufficient “ flexibility,”” as it is termed, to sup-

piy to the engine a combustible mixture in

which the proportions of the combustible
This difli-
cuity arises from the fact that if the area of
the passage through the carbureter is great

enough to supply the engine with s combus-
tible of the proper proportions and volume t -

run the engine at its maximum efficiency
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-

duced velocity ag to result in the very imper-.

-----

“operatively applied thereto.

! fect vaporization or atomization of the com-

bustible, and consequently the resulting mix-
ture will be relatively poor in combustible.
Therefore as the engine is throttled down the
proportion of the volatilized fuel to air di-

minishes and eventually reaches the point,

where its'ignition is uncertain or 1mpossible.

The object of the present invention is to
overcome these disadvantages by the provi-
sion of means wheraby the area of the air-

passage through the carbureter, and coinci- -

dently the capacity of the passage from the

55
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carbureter to the engine, may be varied ac-
cording to the requirements of the latter,

whereby the force of the aspirations which
effect the volatilization of the liquid combus-
tible may under ‘widely-varying conditions

of load -on the engine be controlled 1n. such’

manner as to- always supply the proper
quantity of combustible to the varying vol-
ume of air flowing through said passage to
maintain a substantially uniform mixture.
1n effect, the invention consists in the pro-

+ vision of means whereby the capacity of the

atomizing-chamberin the carbureter and the

~capacity of the passage therefrom to the en-
gine may be contracted or expanded accord-
-Ing to the requirements of the engine, in con-

tradistinction to the general practice at the
present time of merely contracting or ex-
panding the passage to the engine at some
one point or contracting or enlarging the in-
let of the atomizing-chamber.

In carrying out this invention ineans of
connection with the carbureter are provided,
extending within easy reach of the operator,

whereby when it is desired to throttle down
the engine the regulating devices of the car-

bureter are operated throuch these connec-
tions to vary the capacity of the alr-passage
through the carbureter at or near the aton-
1zing-point in the latter and the capacity of
the passage to the engine, all as will be fully
described in the following specification and
clearly peinted out in the claims. -

The1nvention is fully illustrated in the ac-
companying drawings, in which—

Figure 1 1s a side elevation of a part of an
internal-combustion engine, showing a carbu-
reter constructed according to this mvention
Fig. 2.1S an en-
larged plan view of a carbureter in which the

invention is embodied, the intake-pipe being
i-cut off near the carbureter. Fig. 3 is a sec-
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fional elevation in the plane of line 3 3, Fig.

- 2. showing the movable elements within the

[Q

15

carbureter whereby the passage through the

atomizing-chamber may be regulated and
showing also, partly in section, the separate
conduits extending from the atomizing-cham-
ber in the carbureter to the engine. [Fig. 41s

a sectional elevation in a plane at right an- |

gles to Fig. 3, the plane of the section being
on line 4 4 of Fig. 3. This view shows a con-
nection between the float-regulated hydro-
carbon-reservoir and the atomizing-chamber
in the carbureter. Fig. 5 is a side elevation
showing the shell of the carbureter and a
fixed bushing therein, broken away, the mov-
able space-regulating elements of the carbu-
reter being in full hnes. | - |

" Referring to the drawings, a, Fig.'1, mdi-

cates the engine-cylinders; b, the intake-
+= nipe connected with the latter; ¢, the car-

hureter as a whole; d, the Fipe connections
between the carbureter and the intake-pipe

b; e, the intake-pipe of the carbureter.

20
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Referring to Figs. 2, 3, and 4, f indicates
the reservoir for the liquid hydrocarbon,
which is connected by a pipe ¢ with a suitable
source of supply. The inlet-opening into the

reservoir is controlled by a needle-valve fi of

-the ‘usual construction, automatically oper-
ated through the arm j by means of a float &
ty maintain the liquid combustible at tie de-
sired level in the reservoir, this, as usual, be-
ing somewhat below the level of the pipe m,
which communicates with the interior of the
reservoir through the passage o and extends
into the atomizing-chamber of the carbu-

reter, as clearly shown in Ifig. 4, and consti-

4.0
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tutes the supply-nozzle for the combustible.
This passage o 1s controlled by another nee-
dle-valve p of ordinary construction. No
part of the invention resides in the Ieservolr
. the latter and the carbureter being secured
together by the bolts ¢, or, 1t desired, the
body of the reservoir and the shell of the car-
bureter may be cast together. |
The carbureter proper (indicated by ¢ as a
whole in Fig. 1) consists of a cylindrical shell
(specifically indicated by r) and having mid-
way between its ends and appositely located
an inlet-opening s for the intake-pipe ¢ and a

~ plurality of parallel outlet-openings v, into

55
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which the ends of the pipes e enter and in
which preferably they are brazed, the aggre-
cate areas of the outlet-openings being sub-
stantially equal to the area of the inlet-open-
ing.. Preferably the intake-opening s 1n the
shell is provided with an elongated enlarged
base, in which is the chamber w, extending

lengthwise of the shell. In the latter i1s a
fixed bushing x, in which there is a longitudi-

nally-disposed slot i in the upper side thereot
~within the chamber w and having substan-
tially the same length as the chamber, and
the opposite side of the hushing are the sev-
eral transversely-disposed slots 3, registering

| edge of one of the
The object of thus locating the

to

‘plungers

same width as the slots

832,153

| -with the openings». 'The shell 7 is closed at

each end in any suitable way, as by screw-.

caps 4. . | |

As shown in Fig. 4, about midway between
the ends of the slot i the bushing 1s cut away
ermit the inlet-nozzle m to enter the
bushing, said nozzle terminating directly un-
der the center of the chamber w. We have

70

therefore a cylindrical shell for the carbureter

‘having an inlet-opening s merging into the

élongated chamber w and located opposite
thereto the outlet-openings w», registering
with the openings 3 in the bushing, and the
latter having an opening communicating
with the chamber w, whereby a straight pas-
sage extending transversely through the sheil
of the carbureter is provided. 1t 1s this pas-
sage through the carbureter which 1s con-
trolled by suitable devices to be described,
whereby the capacity thereof may be regu-
lated and coincidently whereby the capacity
of the connection leading to the engine may
be coincidently controlled. We prefer to effect

this regulation of the passage through ‘the
carbureter by means of two cylindrical plun-
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gers 5 and 6, the contiguous ends of which

constitute movable walls of the atomizing-

chamber, slidable one toward the other, to

the end that when these plungers approach
one another:the contiguous ends thereof will

cover the ends of the slot y through the top of

the bushing and successively the various
openings » through the bottom of the bush-

ing until when the ends of the plungers come
together the passage is entirely closed, these

passage - through the carbureter and the
space between them constituting the atomiz-
ing-chamber. The two plungers 5 and 6
come together in a vertical plane passing

constituting, in fact, valves for the.

95
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through the supply-nozzle m and through the

partitions 7 hetween the
openings v.
meeting-point of the two plungers at the edge
of one of the partitions 7 is that when the

110

plungers separate the edge of the plunger 5

will immediately begin to uncox: one of the

‘openings v, while the edge of the plunger 6 is

moving across the top of one of the partitions
7. and as the rate of movement of the plun-
gers is equal and as the partitions have the
v in the bushing it
tollows that by the time one of these slots has

115

been entirely uncovered by the movement of

the plunger 5 a second one will begin to be
uncovered by the movement of the plunger 6,
and thus the increase of the area of the outlet

will take place with uniformity, the uncover-

ing of each outlet adding to the capacity of
the connection to the engine and the capac-
ity of the atomizing-chamber, whereas 1l
both plungers should start from the center of

one of the partitions 7 or one of the slots v be-
tween them the increase in the area of the

passage through the carbureter would take
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place by jumps as each Opening was uncov- |

ered, which would result in an mmtermittént
supply of mixture to the engine. Suitable
means are provided to effect the movement
of the plungers 5 and 6 in opposite directions
simultaneously and to the same degree con-
sist in mounting eltbow-levers 8 and 9 on suit-
able supports 10, on which they may swing,
one arm of each lever extending into g cavity
12, located near the end of each lunger, the
shell 7 and the bushing z being slotted, as at
13, to permit this. The other arms of these

~ levers extend toward each other, one of them

1.5

bemng forked to straddle a pin 14 in the other
arm, and to this pin an operating-rod 15 is

attached, by the endwise movement of which

- the arms 8 and 9 may be swung on their axes
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to actuate the plungers 5 and 6 in the manner
described. If the space between the con-

tiguous ends of the plungers 5 and 6 were left

unobstructed,it wouldsometimes happen that
even when these ends were closely approached
one to the other the space between them
might be greater than desired, and therefore
the contiguous ends of the plungers have been
bored out, as at 16, and & plug 17, having an
easy-shiding fit in these cavities, is located be-

tween the ends of the plungers, being SUp-

ported on a pin 18, which extends through
the plug and through the bushing 2, a semi-
circular channel 19 being formed in the ends
of the plungers to make room for this pin 18
and permit the ends of the plungers to come

to%ether. In this way as the plungers 5 and
6 slide toward or away from oune another they
will slide on the plug 17, and thus the space
between their inner ends, which wil be
widened or contracted as they move in one
direction or the other becomes by reason of
this plug an annular space, and by Increasing
the diameter of the plug it is possible to re-
duce to
passage between the inlet and the outlet sides
of the carbureter by approaching the ends of
the plungers 5 and 6 until they nearly meet.
This feature provides great {flexibility of ad-
justment to conditions requiring the mini-
mum supply of fuel. K |
Another useful adjustment provided in the
construction of the carbureter consists in
milling a channel 26 (see Fig. 4)4n the upper
edge of each plunger to receive the shding
bars 21, the outer surfaces of which complete
the cyhndrical surfaces of the plungers, -of
which the outer surface of the plungers forms
the major portion. These bars are movgble
one towa,rrf the other by means of the SCI'ews
22, which are mounted in the ends of the
plungers and are provided with a flange to
engage a siot milled transversely cf the ends
of the bars. By moving these bars toward
or from each other more or\less of the slot Y
1n the top of the

when the plungers are in contact, to the end

that the delivery end of the pipe m may al-

very smail dimensions the area of the

bushing may be leff open:

i

In one of the

the engine is. throttled

ways be located in a sort of a
when the plungers begin toseparate, Carrying
the bars 21 with them, the air which is drawn
mto the annular space between the ends of
the Elungers will by reason of the wider open-
ing

pared with the space between the erids of the
plungers effect the convergence toward the

delivery end of the pipe m of the currents of

alr drawn through the carbureter. The
space between the ends of the bars 21 when
the ends of the plungers are in contact may
ve adjusted as desired by the screws 23. -

The pipe connections d, leading from the
carbureter 'to the engine, have been shown

herein as rectangular in cross-section, and
their combined areas are substantially equal
to the area of the intake-
the cross-sectional form o
d. is entirely immaterial, and they are shown
as rectangular in section only becausse that is
thought to be the best construction and bet-
ter adapted to the openings into the carbure-
ter. | ‘ - o

- Assuming the parts to be in the position
shown in Fig. 3, which would be the position
of the parts if the engine were Tu r On &
very small volume of fuel, and it was desired

to mncrease that volume, the arms 8 and 9
95

would be operated by the movement of the
rod 15 or any suitable means, whereby they
might be moved together to separate the
plungers 5 and 6. It will be observed that

chamber, and

i}ﬁe e. Of course
these connections

etween the ends of the bars 21 as com-

75
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the separation of the ends of the plungers re-

sults in the uncovering, by the unger 5, of
the middle passage », which will be open to
its fullest capacity by the time the end of the
plunger 6 is about to run off of the partition
which 1t overlapsin the position shown in Hig.

3, the parts being so arranged that the vari-

ous openings at the right and left of the cen-

100

t05

ter opening v will be opened without a break— -

that is to say, the beginning' of the opening of
one of the passages will take place just prior
to the completion of the opening o another,

LI

and in this way the suction effect through the -

varlous pipes d is just the same as though a

single opening were contracted ‘and expand--
ed; but when the e

ngine is throttled down so
that the suction takes place only through one
of the tubesd

between the carbureter and the inlet-pipe &

the volume of air to be moved

11§

of the engine is that only which is contained

pipes, whereas if, as generally
constructed at present, a pipe having the

~alameter of the pipe b should extend to the

carbureter and the opening through the lat-

ter shbuld be restricted to the areg of one of-

the openings v it is seen that a relatively
large volume of air must ba moved before any
atomizing effect takes
and where a very small quantity of combus-
tible is drawn through the carbureter, aswhen
down to its lowest
ltmit, this volume of combustible would be

120

125

{}lace-in'the carbureter,
i
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oreatly diluted by the large volume of air |
present in a large pipe, wherecas by making

individual connections with separate open-
ings into the carbureter and extending these
connections up to near the pomt of delivery
of the combustible to the engine the same

‘atomizing effect may be obtained by the as-

piration of a restricted charge of combustible
as would be obtained by the aspiration of a
larger charge and there will be practically
no variation in the quality or richness of the
mixture. _ o

Fig. 1 shows the general arrangement of

the carbureter relative to the engine, the -
take-pipe ¢ being shown with its end 1n close
proximity to the exhaust-pipe, (indicated by
25 ) whereby the air may be warmed more or

less before passing to the earbureter.

It is of course obvious that this device
would be entirely operative if but one of the
plungers 5 or 6 were used, thus providing an
atomizing-chamber having but one movable

wall; but it is preferred to use the two plun-.

gers movable toward and from each other, as
thereby the degree of movement of these
valve elements to provide a given area of
opening between them is reduced one-half.
Having thus described our invention, what

we claim, and desire to secure by Letters Pat-
ent of the United States, 15— L

1. The combination with an internal-com-
bustion engine, of -a carbureter therefor pro-
vided with suitable inlet and outlet openings
and having a plurality of conduits extending
from said outlet-opening to the engine.

2. A carbureter of the character described
having suitable inlet and outlet openings and

provided with a plularity of separate con-

duits to extend from said outlet-opening to
an internal-combustion engine, and a recip-

rocating element to cover and uncover the |

passage-way to the conduits. .

3. A carbureter of the character described
provided with suitable inlet and otitlet open-
said openings, there being a plurality of sepa-
rate conduits extending from the outlet-
opening, and means to vary the capacity of
the atomizing-chamber to bring one or more
of said conduits into, or.cut them ofl from op-
erative communication therewith. |

4. A carbureter having suitable inlet and

outlet openings, an atomizing-chamber be-

‘tween said openings, a movable member con-

stituting one wall of the atomizing-chamber,
and means'to move said member to contract
or expand the atomizing-chamber, whereby
its movement in one direction will close the

passage between the outlet and inlet opening,

a plurality of conduits in communication
with the atomizing-chamber and extending
from the outlet-opening, the movement of
said member to contract said chamber serv-
ing to coincidently close oné or more of said

conduits, and vice versa.

ings, an atomizing-chamber located between

832,183

5. A carbureter having &, passage extend-
ing therethrough from an. inlet-opeming on
one side to an outlet-openmmg on the other,

cylindrical members in said carbureter mov-

able one toward the other transversely of
sald passage, the contiguous ends of said
members being bored out to receive a cylin-
drical bar on which said members slide, the
space between the ends of the latter consti-

‘tuting an annular atomizing-chamber, whose

capacity may be varied by the movements of
said meibers: means to introduce a liquid
fuel into said chamber, there being a plural-
ity of conduits in communication with the

latter and extending from said outlet-open-

ing, said cylindrical members serving as cut-
ofif valves for said conduits. |
6. A carbureter consisting of a cylindrical

70
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shell having an inlet-opening on one side and .

an outlet-opening on the other side, the latter

comprising a plurality of parallel slots ex-

tending transversely of the axis of the shell;

cylindrical members within the shell mov-
able one toward the other, the spaces be-
tween the contiguous ends of said members
constituting an atomizing-chamber, and said
members constituting valves for the passage

through the carbureter; a conduit for liquid

fuel to enter the atomizing-chamber, said

conduit -being located in the plane of the
‘meeting-line of said movable chambers. -

7. A carbureter of the character described
provided with'suitable inlet and outlet open-
ings, an atomizing-chamber located between

sald openings there being a plurality of sepa-
rate conduits extending from the. outlet-
opening, and means to bring one or more of

said conduits into, or cut them off from,

“communication with said atomizing-cham-

ber. .

8. A carbureter consisting of a cylindrical
shell having an inlet-opening on one side and
an outlet-opening on the other side, the lat-
ter comprising a plurality of parallel slots ex-
tending transversely of the axis of the shell;

cvlindrieal members within the shell mov-
able one toward the other, the spaces be-

tween the contiguous ends of said members

constituting an atomizing-chamber, suit-

able means to actuate said members to0 move
them simultaneously - in opposite directions,
the plane of the meeting-line thereof falling
between two of said outlet-slots; a conduit
for liquid fuel to enter said atomizing-cham-

| ber in the plane of said meeting-lines, por-

Q0
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tions of said members being cut away to per-

‘mit the location of said conduit Within the

area of the end of said members.

0. A carbureter consisting of a cylindrical

“shell having an inlet-opening on one side and

an outlet-opening on the other side thereof, a
bushing fixed in said shell having an elon-
oated slot through the wall thereof under the
inlet-opening,. and a plurality of paraliel

| transversely-located slots through the wail ¢

125

130



888,188 ' ' 5

the bushing opposite the outlet-opening; cy- | chamber, said outlet-opening comprising a
lindrical members located in said bushing | plurality of separate apertures; & separate 15
movable one toward the other, the space be- outwardly-extending conduit connected with

~ tween the contiguous ends thereof constitut- egeh of said apertures, sliding members with-

5 ing the atomizing-chamber of the carbureter; int the carbureter whose contiguous ends.con-
means to move said members toward and | stitute two walls of the atomizing-chamber,
from each other to enlarge or contract said | said members also constituting valves for the 2¢
atomizing-chamber, and to simultaneously inlet and outlet openings. . ]

" increase-or diminish the areas of the inlet and | "JAMES FRANK DURYEA.
ro outlet slots through said bushing. - WILLIAM M. REMINGTON.
10. A carbureter having an atomizing- | Witnesses: - S '
chamber therem, ‘suitable inlet and outlet WM. H. CHAPIN,
~ openings communicating with the atomizing- K. 1. CLEMONS..
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