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§.ing to an internal combustion - -engine,; fuel ‘and-
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This 1nvent10n relates to. charge formmg de- ;
vices; and it comprises apparatus for ‘supplying

and mixing two fluids in fixed relative proportion,
and more part1cular1y to. apparatus. for .supply-

air .in predetermmed relative proportion and in

variable total volume, said apparatus-comprising a.

variable .opening, valve adapted to- -control a flow

of fuel and a variable opening valve adapted to-

control a.flow.of air, .the two valves being opera-
atively interconnected means. for estabhshmg a

differentxal pressure and means: adapted to re-
for estabhshmg a diﬁerentxal pressure in the air .
flow, means adapted to respond to said fuel flow:
diﬁerential pressure- and means adapted to_ re-..

spond to said air flow. diﬁerential pressure,.each:
of said pressure responsxve means being adapted

to. operate the valves, means for combining .the -

two flows, and throttling means. for varying. the

total amount of combined flow: all as more fully,

hereinafter set forth and-as claimed.

In many chemical processes and operations 1t is:

" necessary to mix two different ﬁuld flows, such as

gases or. hquids in fixed relative proportion, under
varying rates of combined flow.. In many cases
the pressure on the two component fluids fluctu-

ates, as by variations in hydrostatlc head, in pump
pressure, ete.. It has been a desidera.tum to pro-

vide & simple means for automatlcally proportion- .
‘ing and mingling two component fluids. in .con-:
stant relative proportlon, independently of fluc-:
tuations. in pressure in either component ﬁuid or"
of ﬂuctuations in the total amount of combined‘

flow.

The present mvention prov1des 51mple means
adapted to automatlcally mix two ﬁurds in con-
stant proportion. While.it is of. general applica-

tion, it will be described in a pa.rticular applica- -

tion: embodied in a carburetor for internal com-
bustion engines.

In the internal combustxon engine art it is.:
customary to supply to ‘the cylinders air and a
flow of fuel, which may be gas, gasoline or oil, N
When liquid fuels are used, it is. usual to provide-

for’ spraying or vaporizing the fuel before it
reaches the cylinders. . Various. types: of .carbu-

retors and mixing valves have found use.for per-.
In general they com-.

forming these functions.
prise, in the case of gasoline motors, an air-con-
duit leading to the intake of the -cylinders, and
means for mtroducing liquid gasoline into. air
flowing through the conduit. . The conduit is usu-
ally provided at: some. pomt with.a venturi or

other means for producing an area of reduced .

pressure, that is high suction and the gasoline
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is 1ntroduced at this pomt as by a Jet or Jets

a hutterfly valve or the like.
stantially constant:proportion of gasoline and’ air

at different throttle openings and at different

prisirig merely a--gasoline jet-opening into the air

intake conduit, while it may be desighed so.as to:

deliver the: correct-mixture for one-given éngine

ing: at, different loads.and -speeds:.

In many cases it is desirable to provide 8 sub-?

speed, does not then provide uniform: proportion- :

“At‘increased
engine-speeds, the flow"of air.into' the. engine:
increases, but the proportional amountof. gasoline

In the:usual:‘carburetor some -sort of throttle: -
device for:the air-gasoline. mixture is- provided

rates of air-flow; that is at different engine speeds
and loads. The simplest form of carburetor, com=-"

10-

taken up by the air increases faster than the rate: -

of .air flow.  Hence, with:this sort of: elementary:

i carburetor (if it.is adjusted correctly for medium: -

. too .rich: in. gasoline. -
the sunple type of carburetor described:’

speeds. then at high speeds it will'deliver a. mixture -
. This. defect is inherent in"

20

- Most. modern: carburetors. for variable:. speed"f’

constant: mixture at all speeds.:

engines represent -additions to, or :modifications:
of, this elementary form of carburetor, 'with: the:
object of adapting it to deliver:a more or less:
-In some: types,

an auxihary air-valve is: provided ~adapted to":

by the jet..

open to-a:greater or less -degree at higher engine.
speeds to.dilute the over- -rich: mixture:furnished
Some types ‘make use: of metering.- )
pins; valves in the fuel line linked ‘to-the: throttle;: .
or multiple gasoline. jet-devices in which' differesit "

- numbers of jets are-thrown. into action at ‘dif=-
ferent engine speeds;. all with the'idea of secur-':

30

ing. correct proportloning under difterent speeds .

and loads,

None -of - ‘these - devices is entirely satisfactory-i;'
in operation. In carburetors:of . the simple air:
- valve. type,  for -example, having a ‘spring-rei
strained flapper-valve adapted to be opened un--:
der intake suction, the mixture is. by:.no means.. .
constant at different speeds. 'There .is apt to" :
be an abrupt change in proportioning:, -‘when the
spring comes into action; and moreover the na-.
ture- of -the restraining force exerted.on the air:

40"

45 -

valve by a.cylindrical coil spring is such that the .
_air valve opening is not strictly correct except at..

one given speed. Attempts have been: made to
control the air valve by means of double: springs,

tapered springs, etc. but these are still. not satis-
factory in insuring  correct proportioning - and-
moreover are likely ‘to get-out of adjustment.: ‘

JAccording to the present invention I- provide ’

‘& carbureting device adapted in its basic form: to 56

50
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automatically supply to an engine a constant I8~
tio of air to gasoline under -different. loads, dif-

ferent speeds, and different pressures in-the fuel:

line and alr intake. I do this by providing linked
valves in the fuel inlet line and in the air intake

“conduit, pressure responsive means in the fuel

line and the intake conduit, and means whereby
the pressure responsive means control the valves

< aceording to pressures in the fuel line and-the
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- restricted orifice produces a differential pressure
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intake conduit While, as stated, my.device in
its basic form is adapted to-deliver a constant

mixture under all conditions, it is readlly adapta-'
ble to provide a different proportioning in some:-
e operating range, as for example to -
supply a slightly leaner mixture at: high engine -
" gpeeds -and' thus:secure economy. ‘' The.new de-

vice is simple” but presents several advantages
over ordinary carburetors.

1t 15 well suited for aircraft engine carburetion. .

- In.the.accompanying drawing:I-have :shown:
- several forms of a speciﬂc embodiment of my in-

vention.:

-Fig. 1 1s a view in vertical section of 3 carbu-»

retor for liquid. fuels;:

-PFig. 2 is a view in vertical section of a modiﬂed'

form of carburetor;

-Fig::3 is. .a view In: vertical section of a modiﬂed 5

form of: carburetor .employing: sliding" seats; -

.Fig. 4 is'a.view in vertical section of a modiﬂed.’

form of mixing device. -
. In-the:drawing, in.which lil:e reference cha.r-

acters: indicate ~like ‘parts. throughout, Pig. 1
shows a:carburetor device comprising a -mixing:
.chamber (0. adapted to be ‘attached by “means’
- of a flange 11 to the intake manifold  (not shown):
- of an -internal  combustion: engine. '
- valve 12 of the ordinary butterfly type is mounted -
in the chamber as shown. ' Other forms of: throt-
© tling -devices .may -be employed. . The’ flow pro--
" portioning ‘means . ¢omprises a valve 13 for fuel
" and:a valve 14 for afr.
mounted on: a single shaft. 18 as shown and co-’
. ‘operate. with conical seat: members 18 -and f1."
The mixing chamber is merged, as:showh, with:
a cylinder {8 communicating: with an intake con=’
‘duit-19 for air. ‘Seat (1 is mounted in the cylin-
der by means of a partition 20.as shown. -Oné.
“end;-of shaft 18is attached as at-2( to'a piston
‘22 :adapted. to slide freely: in- cylinder 18 while-:

maintaining. a: relatively leak-proof seal. A par-
tition or plate.23 having.a restricted orifice 24 is
mounted in-the intake conduit as: shown. . The

across the partition, when air is fiowing through

" the.conduit. A conduit.28 connects the space 26

in the cylinder behind the piston with the intake

conduit before the orifice; as.shown. The conduit
puts one side of:the piston in communication with

- ‘the high pressure (inlet) side of the orifice, while
_the other side of the piston is'in communication

with the low pressure:side of the orifice.- The

differential pressure across the orifice, and hence
across the. piston, will. be proportional-to the

_square.of the velocity of. the fluid passing through ‘
the orifice.

-A-second cylinder 30 is mounted in the mixing

chamber as.shown, in opposed relation to cylinder’
18 A piston. 31 attached as at 32 to the other-

end ‘of -shaft 15 1is adapted to slide freely but

without substantial leakage, in cylinder 30.* Fuel’
enters the cylinder on :one .side of the piston

through a fuel inlet conduit 33 and inlet 34, and

The device employs
“no float-bowl and is able to function properly in
any  position. . Moreover it is well adapted for~
use in-conjunction with .a supercharger.. Hence:
‘. 1s mounted on the énd of the cylinder, projecting -

"A ‘throttle -

- 'The ' two -valves. are -

‘hence ‘shaft’ 15 slightly to the left,"

s,ooa.,seo

on the other side of the piston through an inlet 88.
A partition 38 having a conical restricted orifice
31 is positioned in the fuel inlet line between
inlets 34 and 3%, as shown.  With this arrange-
ment, when fuel enters inlet 33 under pressure
and flows across orifice 31 'a differential pressure
is set up across piston 31. :The differential pres-

sure is proportional to the square of the. velocity"

of the entering flow of fuel. -A tapered pin 38 co-
operating with.orifice 31.is provxded for: regulat-

10

ing the diﬂerential .pressure  across: ‘the. orifice. -

The tapered pin is'mounted on a threaded shaft

One end of cylinder 38 projects into the
as -shown. - The. cylinder. is

means of ‘a'partition 47. “An elongated nipple 48

into the’ mixing chamber as shown; and in com-

miunication with. the cylinder beyond partition’

41, “The nipple is provided with'a narrow ‘bore 49.
" In operation, air flows inté the mixing cham-
ber:through conduit 19-and valve and seat 14, I

either .under-engine suction or under pressure as
< by a blower or: super-charger “Fuel is- supplied
to inlet .33 under pressure; a3 from a ‘pump or
:-from an-elevated source of supply, and enters the

mixing chamber thtough ‘orifice 37, inlet 34, valve
and seat 13.and 18, and bore 49. ‘In ‘the air side
of the carburetor, a-différential pressure is'set up

across orifice :24 and the pressure on ‘the right’

hand’ side of the orifice’being greater, pressure in
space ‘26, in communication Wwith “intake

to:the'left, partially -¢losing’ the air intake past
valvé and ‘seat 14 and 171, At the ‘same txme a

differential pressure is'set up across:fuel conduits -

19
through: conduit 28, terids to force the piston 22

:39 rotatably mounted in the inlet line as shown - -
and provided with a handle 40-by which ‘the tap--
‘ered pin'can be secure to different positions in the
‘orifice;
'mixing chamber
‘capped as at 85 and a small orifice 48 is provided.
. fitting .shaft 15 closely while allowing free motion
thereof. ‘Seat 16 is mounted in-the cylinder by

15

20

'28.

30

34 and 85 by means of ‘orifice 87, and pressure to-

left ‘o1 piston 3t tends'to move: the piston to the

right, partially’ closing the fuel ﬁow through valve

and seat 13 'and 18; ‘According to the invention

8 and 30 of orifices 24 and
r'valves is'so proportioned. :

that when fuél' and: ‘airare supplied under normal’

the size of cylinders:
31, and of the fuel anc

relative flows the tendency of the air piston, under

differential pressure in'the air flow, to move shaft’
18-in one direction, is exactly: counter-balanced.

by the tendency of the fuel piston, under differen-

tial: pressure-in the fuel flow, to move 'the shaft:
-in the opposite direction. ' As one. valve closes

the :other opens urtil the opposing forces acting
on the two pistons are equal;‘at which time a

45 -

50-..

55

definite: proportional flow will'be maintained As’

a - result, under normal conditions the coupled
valves remain in-a definite Felative position such
as that shown in Fig. 1. At-this time the dif-

ferential ‘pressures in- the two ﬂows and on the
" pistons are in ‘general not equal.

“In the balanced

60

position,” ‘the _pressures on the’ pistons are only .

: equal when the two pistons are-made the same

size. But the opposing forces exerted by ‘the two
pistons are equal and balanced." 'I'he tapered pin
in the fuel line permits the: diﬁerentia.l fuel pres-

sure -across piston-3i to be adjusted and hence -
“the relative proportion- of fuel and air.

If the'suction in air intake conduit 19 is in-
creased, asrbyba‘n increase ‘in ehgine speed on
opening -the: throttle, the- pressure’ ‘differential

-across orifice 24 will increase, increasing the pres-.

sure in space 26 and moving the piston 22 and

This cuts '

70
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down the air flow sllghtly and opens fuel valve_ I3

‘slightly, thereby admxtting more fuel into the

increased air flow.

Similarly, if the pressure in the fuel line in-
creases, the fuel valve 13 will partly close and
the air valve will open, admitting more air and

thus keeping the proportions’ constant. The

throttle valve 12 allows the total combined flow
to be regulated.

This embodiment of the invention is well
adapted for use in aircraft engines, which are
ordinarily equipped with a fuel pump and-a
supercharger, The device dispenses with ﬂoat
bowls, vacuum. tanks, ete., and is thus capable
of functioning satisfactorily in  any position.

The fuel injection nipple 48 is short and fine-,

bored;” thus neither gravity nor suction in the

air intake near the nozzle has any appreciable.

effect on the rate of introduction of fuel.

Instead of partitions 23 and 36, venturis, Pitot
tubes and ‘the like may be used, with the proper
connections, to control the operation of the pis-
tons by differential pressures.

‘Fig. 2 represents a modified form ‘of carburet-
ing ‘device in which the pistons -are replaced
by diaphragms. This construction presents some
advantages in that diaphragms are free from
friction. - As shown, the air side of the carburetor
is similar to that in Pig. 1, except that piston 22

“is replaced by a corrugated, flexible’ metal dia-

phragm ‘55 fixed in the cylinder as at 56 and
centrally attached to shaft 15 as at 21. On the
fuel side, cylinder 30 is replaced by an ‘Injection
nozzle 51 mounted in the mixing chamber as

shown and provided with a tapered orifice 58

cooperating ‘with valve 13 as shown. The noz-
zle is in communication with a diaphragm cham-

ber 59 containing a diaphragm 60 mounted there-
in as at ‘6f and centrally attached to shaft 18
at 32. Inlet 35 is In communication with one
side of the diaphragm and inlet 34 with the other
side. “The rest of the device of Fig. 2 is similar
to Fig. 1. The operation is the same and re-
quires no further ‘explanation;

Fig. 3 shows a modified form of carbureting

'dev1ce having balanced valves, in which the

throttling is effected by shiftmg the valve seats
and which also has provismn for changing the

relative proportions of fuel and air in certain
- parts of the operating range.

As shown, the de-
vice comprises a cylindrical mlxing chamber 10
with flange [1. The air side of the device com-

prises ‘a cylinder 10 mounted on the mixing’

chamber as shown. A separator disk 71 having

‘s circular orifice 12 is mounted in the mixing

chamber as shown, and a similar separator disk

13 having a circular orifice T4 is mounted in the

chamber below the first disk and adjacent the
lower rim of cylinder 10 as shown.. " A vertical
cylinder 15 is pos1tioned concentrically within

11 as at 11. The air valve is a balanced valve
comprising two discoid valve members 18 and
19 mounted on a shaft 80 attached as at 81 to

8 sliding piston 82 adapted to slide freely in cyl-

inder 70. The piston is orificed as at 83:in this
embodiment the differential pressure is estab-
lished by means of orifices in the piston itself.

The valve members T8 and 19 cooperate with two’
These '

conically orificed seat members 90 and 91.-
seat members are coupled together by means of
arod 92 as shown, and are adapted to slide in'two
cylindrical slides or ways 83 and 84. It is- seen

-that the valves are in communication with 'an -

.bodiments.
arm 125. If the arm is moved to the left for ex-.
ample, all the valve seats are brought slightly .

- age.

15.. Air passes into the mixing chamber through

valve and seat 18 90 and throtgh valve and seat»

19, 91.

n the fuel side.of the carburetor the arrange-
ment is similar. A cylinder 100 is mounted in the
mixing chamber as shown. A piston 101 orificed
as at. 102 slides in the cylinder. . The piston is

attached to' a shaft 108 as at 104.. Two discoid,

valve ‘members 105 and 106 are mounted on the

3
annuiar space 85 bounded by the outer wall of
cylinder 15, the inner wall of chamber {0, and

separators T and 13; and in communicationf
with an’inner cylmdncal space 96 in the cylinder. -

10

shaft as shown and cooperate with two sliding -

seats 107 and 108, which are coupled together by
a rod (09,
cylindrical ways 116 and 111 which are mounted
in a cyhnder 115 51m11arly to the arrangement
of the air valves.  Fuel is admitted to cylinder.
100 through inlet 33, "Valve shafts 103 and 80 are

coupled or attached to .each other by a bar 116

so that movement of either shaft is directly. com=-

municated to the other shaft. The sliding ‘seats, :

The seats are adapted to slide in-

20

coupled by rods 92 and 109, are adapted to be

moved from out51de by means of a rotatmg lever
124 pivoted in the ‘walls of cylinder 15 and the
mixing chamber by a rod 122 and pivotally at-
tached to rods 92 and 109 as at {23 and 124. The
outer end of rod 122 carries an arm 125 adapted

to be operated by throttle rod 126 as shown.
Movement of the arm is thus communicated to .

rods 92 and 109 and allows the seats to be shifted

~from’ outside, with respect, to the discord valve,
members.
In operation when arm 121 is in a certain po—_

sition the valve seats and the valve members are

in a definite position, that of the valve members
being determined by the’ pressures in fuel inlet .

33 and air inlet cylinder 10 as in the other em-
Throttling is performed by moving

25

30

40

nearer the valve members throttling the flows.

of fuel and air.
As stated, it is often desirable to provide for
richer or leaner mixtures than are theoretically

correct, in certain parts of the operating range. :

45

In Fig. 3'T have shown how the device may be - '

modified to p_rovide this.

dle 132 and cooperating with orifice 102 in piston
101.

. _As shown, a tapered or.-
“graduated pin 130 is mounted in cylinder 100.by
“means of the threaded rod 131 _carrying a han-

The tapered pin, which is stationary with.

50

respect to the orifice 102 is adapted to provide

different effective orifice openings in different .

operating positions of the valve and’ piston link- .

If the fuel flow is, for example, under sub-
stantially constant pressure, as is the case when

‘an ordmary vacuum tank fuel Supply is used,
"and the air flow varies according to the throttle
the mixing chambeér, as shown, joining the edge -
of orifice 74 as at 16 and joining the upper disk’

opening and engine speed, then different rates

60

of air flow will produce different effective orifice

‘openings in the fuel piston, and hence ‘the open— .
‘ing of the fuel valve will change in such a way. .
85

that different fuel-an' proportions will be pro-
vided for different air flows.

The proportions

of fuel and air may be varied in any part of the

able contour.

effective orifice at 102.

creased air supply the proportional fuel supply
" is slightly less than when a simple oriﬁced pis-

‘range by providing the’ tapered ‘pin with a suit-
‘ In Fig. 3 the contour of thé pin
is such that movement of the wvalve linkage to !
the left ‘under increased air flow.cuts down the

The fuel pressure being. .
‘assumed constant, ‘the result is that under in-..

75
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ton, without tapered pin, is used. Thus a slight-
1y leaner mixture will be provided under in-
creased air flow; at higher engine speeds. In
some cases it is desirable to have the tapered
pin almost cylindrical, thereby producing but
slight change in proportioning in different parts
of ‘the operating range. In some cases it is found
convenient to have the taper of the pin reversed;
that is, the large base of the pin is on the right
of piston {0t and the smallest section is to the
left. : : ) ’ . .

I have shown cylinder 10 in communication

with an air cleaner indicated diagrammatically’
at 133. The use of an air cleaner is desirable but_

is not essential. ) ) :
The double valve arrangement shown for both

fuel and air flows is to provide balanced valves.
In the air valve for example flow in one direc-"

tion through valve and seat 78 and 80 is balanced

by flow in the opposite direction through valve

19 and seat 81. - ‘Thus there is no disturbing ef-
fect due to rush of air against the discoid valve
members.
lar. T

In Fig. 4 I have shown a simplified form of
charge forming or mixing device adapted for
use with gas engines, or for general fluid pro-
portioning. As shown, the device comprises g

mixing chamber {0 in communication with an

inlet cylinder 140 for one fluid and an inlet cylin-

der 141 for another fluid. Two conical valve seat .

members 16 and {7 are mounted in the device by
partitions 142 and 20 as shown. The valve assem-

‘bly comprises two d'scoid valve members 143 and

144 mounted on the shaft 1§ which is attached as

'at 32 to an orificed piston 146 sliding in cylinder

141 and attached at the other end as at 21 to an

. orificed piston 147 sliding in cylinder 140, The

operation of the device is sim’lar to that of Fig. 1.

For the sake of clarity the invention has been
shown diagrammatically. In devices. constructed
according to the invention the various parts are
proportioned to suit the requirements of the in-
stallation for which the device is'intended. The
usual attachments for carburetors, such as choker
valves, warmers etc., may be employed, these be-
ing omitted from the drawing for the sake of
simplicity. = Also the pressure responsive. means
in each device may be diaphragms, multi-convo-
lution bellows or pistons, and the means for es-

tablishing differential pressures for operating the.

pressure means may be of the orificed partition,
Venturi or Pitot tube type, as is convenient. The
tapered pin valve in the fuel line can be mounted
in such a way as to allow it to be temporarily
retracted from the valve seat by a hand lever or
other control means, to provide a temporary in-
crease of the fuel flow as during starting up.

What I claim is:-— o ) .

1. Apparatus for mixing two fluids under. pres-
sure in constant relative proportion, comprising
a conduit for each fluid, the conduits’ being  in
communication, a valve in each conduit, means
coupling the valves ‘together, .means separate
from said valves for establishing a differential
pressure in each fluid and means responsive to
said differential pressure of each fluid and in
operative connection with the valves. :

2. Apparatus for mixing two fluids under pres-
sure in constant relative proportion, comprising
a conduit for each fluid, the conduits being in
communication, a variable opening valve in each
conduit, coupling means for the valves such that

- motion of one valve towards closed ‘or open po-
sition respectively imparts motion to the other

7%

The fuel valve arrangement is simi--

3,004,869

valve towards open or closed position respectively,

means responsive to pressure of the fluid in each

conduit, said pressure responsive means being
operatively connected to the valve coupling means
whereby increase of pressure in either conduit is
adapted to partially close the valve in that con-
duit and to partially open the valve in the other
conduit, ‘ Lo

3. In a carburetor for an internal combustion

engine a conduit for fuel and a conduit for air,
8 mixing chamber in communication with the
conduits, a variable opening valve for each con-

duit ‘adapted to control flows therein,~coupllng_

means for the valves, means separate from the
valves for establishing a differential pressure in
each flow, means responsive to said differential
pressure of fuel and of air in operative connection
with the valves and means for varying the total

-combined flow from the mixing chamber.

4. Apparatus for delivering a flowing mixture
of fuel and air to an engine in definite relative
proportion and in variable total flow, comprising
a conduit for fuel and a conduit for air, a mixing
chamber in communication- with said -conduits,
& variable opening valve in each conduit, cou-
pling means for the valves such that motion; of
one valve towards closed or open position respec-
tively imparts motion to the other valve towards
open or closed position. respectively, means re-
sponsive to.pressure of the fluid in each conduit,

said pressure responsive means being operatively .

connected to the valve coupling means whereby
Increase of pressure in either
to partially close the valve in that conduit and to
partially open the valve in the other conduit
and means for varying the ‘total combined flow.
from the mixing chamber. L

5. In & carburetor for internal combustion en-

gines a conduit for fuel and & conduit for air, a_

mixing chamber in communication with. the con-
duits and adapted to deliver into the intake of the

. engine, balanced variable opening valve means for

each conduit adapted to control the flows therein,
said valve means comprising a pair of coupled
movable members and a pair of seat members

‘adapted to be shifted with respect to the valve

conduit is adapted. .
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members and cooperating with the valve members, N
means for passing a flow in one direction through

one of the valves and seats and in the .opposite
direction through the other of the valves and
seats, coupling means for the valve means for
each conduit whereby motion of one valve mem-
ber toward closed or open bosition respectively

imparts motion to.the other valve member toward
-open’ or. closed  position respectively, means. re-
sponsive to pressure of the fluid in each conduit,

said pressure responsive means being operatively
connected to the valve coupling means. whereby
increase of pressure in either conduit is adapted
to partially close the valve means for that con-
duit and to partially open the valve means for the

60

55

other conduit and means.for shifting the seat

members with respect to the valves to provide
throttling. . .y : , » v
6. In a carburetor for internal combustion en-

gines, a mixing chamber, means for:conducting

85

& flow of fuel to the mixing chamber, means in -

sald conducting means. adapted to establish a
differential pressure In the fuel flow, means for

-conducting a flow of air to the chamber, means

70

in said conducting means adapted to establish a

differential pressure in the air flow, pressure-re--

sponsive means adapted to respond to the differ-
ential pressure in the fuel line and pressure-re-
sponsive means adapted to respond to the differ-
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entia] pressure in the air line, variable opening
valve means in the fuel line and valve means in
the air line, the valves being coupled together

" such that opening of one tends to close the other,
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_the valves being operatively connected with the

said pressure-responsive .means, whereby the
valves are moved to different relative positions
of opening by the pressure-responsive means un-
til the forces exerted by the two pressure-respon-
sive means are equal, whereupon a definite flow
proportioning is established. '

7. Apparatus for supplying two flows of fluids
under pressure in constant relative proportion
comprising' conduit means for each fluid, means
in each conduit means adapted to establish a
differential pressure in‘ each flow, pressure-re-
sponsive means responsive to differential pres-
sures in each conduit and variable opening valve
means in each condult coupled whereby opening

of either valve tends to close the other, the valves -
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being operatively connected with the pressure-
responsive means. . : .

-'8. In a carburetor for internal combustiorr-en-
gines a conduit for fuel and a conduit for air, a
mixing chamber in communication with the con-
duits and adapted to deliver into the intake of
the engine, a variable cpening valve in the fuel
conduit, means for establishing a differential pres-
sure in the fuel conduit, means responsive to sald
differential pressure in the fuel conduit and oper-
atively connected with the- valve and adapted to
reduce the opening of the valve on increase of
differential pressure in the fuel conduit, means for
establishing & differential pressure in the air
conduit and means responsive to said differential
pressure and operatively connected with the fuel
valve and adapted to increase the opening.of the
valve on increase of differential pressure in the
air conduit.
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