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. UNITED STATES PATENT OFFICE.

- 993,096.

NEW JERSEY.

L] .il-_i‘

-~ To all whom 2t may'coﬁée%m o

" Re'it known that I, Epwagp P. NoyEs, a

© citizen of the United. States, residing at

5

~ “Winchester, in the county of Middlesex and
State of Massachusetts, have invented cer-
“tain new and useful Improvements In Gas
. and Liquid Mixers,
~ specification - and

of which the following

accompanying drawings

 illustrate - the invention 1n' a form which

10

I now regard as the best out of the various

" formsin which it may be embodied. -

" ‘suction. carbureters, for mixing a gaseous.
. fluid and a liquid

15

_'This ‘invention relates to devices, such as

, spray. or vapor, and one
of its objects 1s to exercise control over the
density of

- its-ingredients in a constant or combustible

ratio throughout the 'ordinary :
_ range of the motor, from a point In the air-

20

~ anterior valve which controls

throttling

the mixing-chamber. . This

for the usual
ing valve, an
the air-supply

pipe anterior to t Xing
object I attain by substitutin
posterior or mixture-thirott

' to the mixing-chamber, and by the further

25 provision

- yvacuum.

30 - A further objectis to attain increased uni-

automatically maintaining a working pre-
ponderance of air pressure in the fuel res-

ervoir at. all degrees of mixing-chamber

&

formity in. the composition of the mixture

~ current; and this object

fuel reservoir, controlling this secondary |
.flow. by .means .of
‘sponsive

- 40

45

sive to the. Varying

air or other gaseous
may be carried out
as hereinafter described by making the an-
terior throttle-valve automatically respon-
volumes of air flow, es-
ary air flow through the

at-varying speeds of the

tablishing a secon
a valve automatically re-
terconnecting the devices for controlling the

res%)ectivevalifes. . L _
“Of the accompanying drawings, Figure 1

~represents a vertical section.of a carbureter
or other mixer constructed in accordance | | . ,
| trolled by a small hand-valve 29. The fuel-

with my invention.. : Fig. 2 represents 2 ‘simi-

" lar view showing a modification.

_ 50'..
ings and

" nation :that the device 1s.a suction carbu-

s .
A
- r
..x!: )

reter, 10 represents a

o Speéiﬂcatiah of Letters Paternt.
. Application filed June 29, 1906. Serial.No. 324,00%.

‘mixing chamber

the mixture, while maintaining

of means adjustable at will for

adjusting the ‘tension -of spring 20.

15 to take the place
 valve in the outlet mixture passage 12. .
part of the casing. is the

to the volume of said flow, and 1n-.

casing having an in-
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and an dutlet;p?-ssagé 12 leadi'ng'to the en-

o from a carbureting or

gine and openin
] 13. 14 is an initial-pres-

sure or atmospheric air-inlet chamber into -

which the inlet-passage 11 opens, and 15.
is a.main air-valve here shown of conical

the ‘chambers 14 and 13. This valve has a

hollow stem 17 attached to a flexible septum_
6D,

or diaphragm 18 which separates the cham-
ber 14 bélow it. from- a terminal-pressure
chamber 19 above, the interior of the lat-

ter communicating with mixing - chamber
13 through. the interior' of

valve-stem. 17.
Therefore -when suction -creates a partial
vacuum in chamber 13 the air‘in chamber 19
above chamber 13 becomes rarefied and the

_diaphragm tends to rise and open valve 15.

A ‘spring 20 ‘pressing downwardly on the
diaphragm- and codperating with the welght
of the parts, aids-the terminal '
tends to create a choke upon the air cur-

' 0
| shape seating downwardly. 1n a partition 16-
and - controlling an opening which connects

70

75
pressure_,and -

rent flowing past valve 15. A nut 21 which -

slides vertically but cannot rotate receives
‘the upward thrust of spring 20 and engages

a thread 44 upon a.rotary adjusting-stem
929. 'The latter fits a bearing in the to of
the casing and carries a small handwheel

80

93 on ‘its upper end for rotating it-and thus

~Any
increase of.tension in the spring will tend
to increase the choke or throttle of the air

capability would, if desired, enable the valve
of the usual throttle

In the lower ps
liquid-fuel. or float-chamber 24 adapted to
contain a pool of liquid fuel as shown, and
having a liquid-inlet at 25 controlled by a

| valve 26 which i§ as usual operated by a

85

“current by valve 15, and vice versa, and this

90

96

float 97, so that normally -a constant level of -

liquid is maintained in the float-chamber.
This chamber also has an air-inlet 28 con-

! 1 outletfrom chamber 24, 1s by way -of a fixed
~ The same reference characters indicate
the same parts in both views.. . ..
~ Referring at first to Fig. 1 of the draw- .|
' considering for purposes of expla-

stand-pipé 30 open at its lower end to recelve
the fuel and having-at its upper end a spray-
nozzle 31 with-a series of small spray-aper-
tures 32 leading into the mixing-chamber
18. This nozzle is tapered and constitutes
a valve-seat codperating with a movable aux-

100

105

let-passage 11 leading from the atmosphere, | 1hary air-valve 83 formed in the hub of a




flexible septum or diaphragm 34 which sepa- 1 13 will be substantially constant irrespective
- rates mixing-chamber 13 from the tuel--| of the volume of atmospheric air flowing per
chamber 24, ... | stroke or per minute, inasmuch as the vdlve,
- The hub-piece of the diaphragm 84 is at- | in the constant exercise of its function of .
5 tached to the lower end of a rod 85 bear- ‘raaintaining. a constant pressure drop, is 70
~ Ing a screw-thread 36 with which is engaged | opening and closing according to whatever
~a nut 37 sliding in the forked lower end of | the volume-requirement may be. If the suc-
the adjusting-stem 22 and held from rota- | tion of the engine. increases and tends to
tion with respect thereto. The rod 85 also | create an increased vacuum 1n the mixing-
10 has a squared upper end 38 having a sliding | chamber 18 the valve 15 will open wider and 75
~ but non-rotating fit in a nut 89 which en. admit more air past it to satisfy this in-
- gages an interior thread in the lower end creased vacuum and if the suction decreases,
of a spindle 40. At 41 is a shoulder on this | valve 15 will move toward its seat and ad- -
_ spindle forming a joint with a seat on the | mit a smaller quantity of air. The terminal
15 spindle 22 and held against its seat by a ‘pressure in chamber 13 being more nearly 80
strong  spring 42 interpesed between the | constant than it would be without the differ-
upper ends of the stem 22 and spindle 40. ential valve 15, there will be a tendency to
Between the nuts 87 and 89 is inferposed a | deliver fixed quantities of fuel from the
 spring 43 which furnishes a downward pres- | nozzle 31 per volume of air, the asplrating
20 sure on rod 35 and diaphragm 34 in aid of | effect of the air current on the fuel being, 85
the terminal pressure in the mixing-chamber | by reason of the substantially constant -
13, whereby the valve 33 tends to close upon vacuum, more nearly proportionate to the
the seat 81 and choke the air flowing into “velocity of the air in the fuel-entraining
chamber 13 from chamber 24. The thread - passage than would be the case without this
2% 36 upon which nut 87 travels is a right-hand | differential valve. The motive air pressure 90
thread while the thread 44 upon which nut | i1 the float-chamber 24 acting upon the sur-
21 travels is a left-hand thread. ' Therefore | face of the gasolene is, by reason of the choke -
by a rotation of spindle 22 which would de- | in the air passage 28, maintained at a slight o
. bress nut 21 and increase the pressure of | reduction from the atmospheric pressure but - .
30 spring 20 the nut 37 is likewise depressed | somewhat in excess of the terminal pressure 95
‘and the pressure of spring 43 decreased, and in chamber 13, the amount of this air choke o
- vice versa. This affords a reciprocal ad- | at 28 being regulated by adjusting valve 29.
- Justment of the two springs. Independent - The fuel accordingly tends to rise in pipe-80
- adjustment of the spring 43 is obtained by | and stand at or near the level of the orifices. ._
35 rotating spindle 40, which raises or lowers { 82 ready to be swept off and mixed with the 100 -
- the non-rotatable nut 39. I | current of air issuing past the valve 15, upon e
- . By sliding the stem 22 downwardly in its | the well-known atomizer  principle. I in-
bearing within the top-piece of the “casing, troduce, however, a slight additional atomiz-
- against the resistance of a spring 45, the ing ‘action which is effected by the small
- 40 tension of springs 20 and 43 will be simul- | volume of air passing the orifices 32 from 105 .
- taneously increased, which is the converse | chamber 24. =~ L
of the reciprocal adjustment just mentioned.|{ By the exercise of mechanical skill, the =
. In the operation of this form of my in- | construction may be made such that the fuel =~
- . vention, when there is no suction from the | stands normally more nearly at the level of
45 engine, both air-valves 15 and 33 are closed | the nozzle 81 than is here shown, this being 110
~and atmospheric pressure exists in all the | a feature common in carbureters, and such .= .
- chambers. When the engine draws and change is specially applicable to the form
~ creates a partial vacuum in the mixing-.| of my-invention shown in Fig. 2 and here-
© ., chamber 18 the air will become partially ex- | inafter more tully described, where a fixed =~
.. 90 hausted in’ chamber 19 above the diaphragm | partition 46 takes the place of diaphragm 115
.~ -18 and ‘the atmospheric pressure below the |34 in Fig. 1. o " R

' - diaphragm will lift valve 15°against the ten- |  With a free aixﬁopézﬁiigfbetw'eeﬁ .cl}a;mbers -
+ . sion of spring 20 because the area of said | 24 and 13, there would be no substantial pres-
- . diaphragm is greater than the area of valve sure - difference between these chambers,

o 55 15.. In other words the greater area of the | hence the primary purpose of the air-choke 120

... diaphragm enables it to assume control of | between the valve seat of nozzle 81 and the

* the valve and predominates over the in- | movable valve 33 is to produce. a motive
.~ 'Hluence of fluid pressures upon the valve. | pressure upon the surface of the fuel in
o S0 long as thers is an air-flow to the en- | chamber 24 additional to the impulse made

o -_f_;'_'eo'.gil_leiand_'_the tension of spring 20 remains | effectiye by the mere entrainment or aspira- 1256 S

B between the chambers 14 and 13,s0 that since | fice in the mixing chamber, the said addi-

~ fixed, the valve 15 imposes an arbitrary and | tion of fuel incidental to the passage of the =,
‘substantially constant drop in air pressure | alr current across the- gasolene-nozzle ori- .. a

the atmospheric pressure in the inlet 11 is | tional motive pressure causing the 'fuel__to R
9% constant; the terminal pressure in chamber | rise more positively and controllably in pipe 130 ~ i




“or duct 30. ‘As

\

by suitably fixing the. float and the height

- of the jet-nozzle, is caused to reside nedrer .

T

" to that nozzle, this motive pressure may in

F

like proporti
~ ment is within the control of the operator.
. either by re prin
or by ad]

n be modified, and its adjust-

regulating the push of spring 43
isting valve 29, or by a combina-

tion of these two. adjustments.. My inven-

10

- mentalities here shown for regulating this |
motive pressure. The primary purpose of
making this air-choke at the outlet of ¢cham--

tion .includes

both - of these means. arious equivalents

the .employment of either or

may be substituted for the specific instru-

" ber 24 automatically adjustable, by means
of a diaphragm 34 or similar differential-

pressure device, is: to have this air-choke
vary in correspondence ‘with variations In.
the main air-choke at valve 15.  If -the

20

. vyacuum . 1n mixing-chamber 13 were 1n-

- spring 20, without

25,

creased,” as by " augmenting ‘the. push - of
hanging the motive pres-
~ sure in the float chamber 24, there would be
a relatively increased fuel flow from nozzle.

"' 31 at the time when a relatively decreased

80

flow should be occurring, to correspond with
the- relatively decreased quantity cof air.

Hence, in order to balance matters, the'push

of spring 49

is decreased by the same ad-

justment-movementas that which Increases
~  the push of spring 20, namely by.the rota-

tion of stem

91 and 37 at

40
: ._ 45
50

- bbd

 quence of the freeing of spring 43. I thus

60

=

N

1Y

push of spring 43 diminishes the pressure-

99 so as to depress both nuts
the same time. . The decreased

~ difference begween"chambgfs. 24 and 13 by
. allowing a wider openin and less air-choke

between the valve-seat of nozzle 31 and the.

valve 33. .
Obviously,

if aﬁxed dﬁeﬁing were sub-
~ stituted: for an automatically adjustable.

‘opening at the main air entrance to the mix-
ing- chamber

accomplished

13,—as could be substantially

by withdrawing: valve 15 from-

commission, the vacuum in the mixing cham-
" ‘ber 13 would then tend to vary with the
. varying speed and suction of the engine. It
furthermore.the downward spring pressure
- of spring 43 were removed from- diaphragm

34, there would still remain an automatic |

compensating action. In consequence of the
‘chokinig of the air inlet at 25, the vacuum
in chamber 24 would be free to follow the
- yacuum in ch

eause of the

amber 13, and more nearly, be-

diminution of downward me-

chanical force upon partition 34 ih conse-

obtain a uniformity of mixture at different
gpeeds of air-current, equivalent to that ob-

‘tained by the use of an auxiliary or sec-

ondary alr-entrance valve supplying addi-

. .

+ional air to the exit passage of the mixing

chamber, but without such valves or any

moving parts
stood ; for 1t

in the sense ordinarily under-
will be seen that the disabling

fhe natﬁrﬁl levél of thé fuel,

L]
'
.
-k -

l.

these‘--'diﬁghra‘gm,s'or,'?the‘*
‘jﬁ_’&lls an 1

i“the varying va :
‘complish the ‘desired Tegulation. Such omis- -

| movement only (o

of the diaphragms’18 and 34, by means of
the adjustments provided in the mechanism,

- ,
4 ]

‘passages therefor, and to allowing

sion might be desirable under some circum-
stances, although the functions Perfer'med

by-these diaphragms lend an addifional deli-
cacy .to the control of the mixture under all

the conditions met, with in practice.

both springs 20 and 43 is increased, and this
would tend to ) ' '

the gasdlene 1n chamber 24 at the same time:™
“that the throttling of the air by. valve 15'i8%

increased, thereby varying the proportions

‘Reverting now, to the condition where .
both diaphragms 18 and 34 are operative, it
will be seen that by depréssing the stem 22
axially against the spring 40 the presstre of

‘amounts, practically, to_ the ‘omission of
substitution of fixed

70

cuum 1n. chamber 24, to ac-

75

of the mixture, which may be desired

certain conditions.

In Fig. 2 I have shown a modification in -

which a fixed partition 46 1s substituted in

' momentarily or for a period of time under

90

the position of ‘the diaphragm 34 in Fig. 1
and diaphragm 34 is made the bottom wall

of the float-chamber 2. Intermediate air

pressure in chamber 94 . now presses down= .

wardly- on diaphragm 34 and the terminal

95

pressure of chamber 13 18 carried to a.cham-

ber 47 underneath the diaphragm through

a hollow tube 48 which connects the dia- -

phragm with - the air-valve .and spray-

100

nozzle 31.. Fuel 1s carried to the orifices 32

through a tube 54 surrounding 48 and de-

pending from the valve. On the upper por- |

tion of a central rod-49 is screwed the nut 21,

for adjusting the tension of spring 20 and.

105

on the lower end of said rod is screwed the

43. . The upper. nut 21 is held from rotating

nut 39 for adjusting the tension of spring -

as in Fig. 1, and the lower nut 39 is. nor-

mally held from rotating by a forked - ad-

juster 50 having an external knob 51 for

rotating it. ‘Thus by rotating 49 and 50 1n
ihe same direction, the tension of spring 20

-}rlﬂ

can be adjusted independently of spring 43,

and by rotating member 50 alone, the ten-
sion of spring 43 is adjusted independently:
of spring 20. Normally however the 1n-

115

crease of tension on spring 20 1s accompa-’

' nied by a decrease of tension on spring .43
and vice -versa, just as in the case of Fig. 1.

120

Tor this purpose the two threads on stem

49 in Fig. 2 are right-hand. Depression of
rod 49 against the tension of a spring 52
will also increase the pressure of spring 20

and simultaneously decrease the pressure

125

of spring 43. Hence a reciprocal adjust-

ment of the differential pressures acting on
the two valves is effected both by axial and

rotary movement in Fig. 2, but by rotary .

f stem 22) in Fig. 1. The 130




.25

 axlal sliding motion of the rod in Fig. 2

10
15

20

out substantial variation ‘of mixture.

may be utilized for a quick throttling with- -

- Either -of the described forms of my |

mixer may be operated under super-atmos-

Pheric ‘pressure which can ‘be effected by
stmply. placing the carbureter. in a com- -

pressed-air or gas-line which might lead to

n explosive engine, or a constant-pressure

burner, or other locality, and connecting in-

let 53 of the.float-chamber 24 with the ini-

-+ tal pressure,—namely, to the compressed-
[ air pipe connected with passage 11, as will . -
| be readily understood. - 7 T

In' the foregoing dlscusszton 1t has been
assumed that the stems 292 in Fig.'1 and 49

- In Fig. 2, during the .normal .automatic
~ action , _
~axial movement, and such holding ‘may be
effected’ in either case. by a set-screw 54

o

3
L

adapted to fit .any one of 4. number  of
grooves 55in the stem, which- permit rota-

tion of said stem. If, however, the upward

- movement of° ICli&pl’lI’&g"m’f__.lS,._ which takes |

h!

greater flow of air, is permitted (in Fig. 1)
to raise the stem 22, the latter will carry

'. with it the spindle 40 (through friction and

. pressure on diaphragm 84" is decreased,
.~ which diminishes the air-choke at valve 33

- spring. 42)and diminish- ‘the tension of
80 spring. 43.  Accordingly the differential

- and:by lessening the motive pressure on the

40

L 45

© .- gasolene it tends to- diminish - the ‘relative
. gm
“ri. . engine speeds. The action in such a case is
4. automatic, and 1s° secured in the arrange-
i~ :ment shown in Fig. 1, by merely loosening |
the set-screw 50 and making of 22 a float- -
ing stem or spindle. The uplifting of valve
15 by diaphragm 18-is then ‘not subjected
- to the limitation of spring 20, since it and
- the other 1mmediately related parts‘are set
~afloat, together with spindle 22, by the free-
ing of said spindle, -but valve 15 is con-

quantity of gasolene per stroke at increased

: L.

“trolled simply by the weight of its connect-

- ed parts, or, it may be, by spring 56 which

50

. b5

‘1s'not interrelated to spring 43, or by hand.

In this way the air-choke at valve 15 may
be. made anything desired, the differential
pressure on diaphragm 34 varying the

 while, according to the high or low posi-

tion of valve 15, as above made plain.

In Fig. 2 the automatic adjustment of rod
49 permitted by loosening set screw 54 se-
cures, as respects spring 43 and its function,
a result just the opposite from that de-

* geribed above; namely, with a freeing of

| _60

‘rod 49-a wider opening of valve 15 increases

the compression of spring 43 and. increases

-the ‘motive pressure on  the gasolene. In

either case, the motive pressure on the fuel

"“is'-mltomatiwlly- varied by an adjustment

85

4

of the differential air-pressure acting there-

on, effected through the normal automatic

‘ot the carbureter ‘were held ‘against

movements of the air-valve, Whether the
one adjustment.or the-other shall be used

depends largely on the conditions of opera-

tion, which are difficult to meet for all serv-

ices with a single instrument. It is often 70 .
a matter of the operator’s choice, whether L

théI‘(_?, shall be a relative increase in fuel-
tfeeding effect at high air-velocities or a -
relative decrease, or.neither. .The adjust-

‘ment which I have just described renders it- 75
optional with the operator to vary the nor-

mal law of the carbureter at will, -
In both Fig. 1 and Fig. 2, the floating

| stem’ or rod is yleldingly centralized by op- -
|'positely-acting springs, namely, 45 and 56 80
{in Fig. 1 and 52 and 57 in Kig. 2, acting
-against fixed abutments at their remote ends
‘and. against an adjustable nut 58 between
them, T TR

~ Where a volatile fluid is used, it will be 85

noted that the air passing through the float-
chamber 24 beeomes partly charged with

Tuel vapor, so that the engine obtains mix-

ture by surface c_arburfttion indeptendently' -

at the jet, thus conducing to an easy start 90

-~ -Without any variation in structural prin-
‘ciple, my described invention. may be ap-

plied as a mixer for other gaseous fluids and 95

hquids than air and -li'qzuid fuel, and I there-
fore employ the word *;

“gas” to include the
various aeriform fluids. =~ . R |
The terms ¢ 1t12l 7 and “ terminal ”’ em-

ployed herein, refer to the pressures anterior 100
‘and posterior to valve 15, whose: tendency,
as already stated, is to maintain a constant

choke or ‘pressure reduction on the fluid o

tiowing past it, the amount of this reduction

b‘eing-;determined,b_yi the tension of spring 105

20 and the weight of the moving parts, and

being independent of the absolute amount.

of the anterior pressure. The © interme.

‘diate ” pressure referred to, 1s that _m'a_,in- B
tained in float-chamber 24, which is a mean’ 110 -
between the anteriorand posterior pressures. = |

By arbitrarily adjusting the pressure of

spring 20 in either form of my invention, o
the valve 15 may, as previously stated, be T
caused to control the density of the mixture 115 - -
In chamber 18 and thus to indirectly exer- -
cise the function performed y the ordinary =

posterior throttle-valve located ‘directly in

the path of the mixture, the valve attached

‘to diaphragm 34 meanwhile maintaining at 120
all. degrees .of mixing-chamber vacuum, a

working preponderance of air pressure in - -

the float-chamber 24, the amount of which =~

1s subject to variation at will by the arbi-

trary adjustment of the pressure of spring 125
43 through the medium of nut 39. Ob--

viously this control of mixtu're"dénsity;_x_vith- '
out disturbance of the combustible ratio of

air and fuel may extend throughout. the
usual range of engine-pipe pressure or 130
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. vacuum, which in the -ordinary motor gov- 'y passage between said chambers for com-

erned on the constant-mixture throttling
plan may often amount to several pounds of
vacuum per square inch. Among the several
advantages arising from this mode of con-
~trol are, first, the removal of the obstruction
 caused by-the ordinary posterior throttle,
~which lattér has a tendency to separate the
~ imperfectly vaporized fuel particles from
10 the air; secondly, the removal from the sur- |
 face of these particles, immediately: on their
‘issuance from. the jet-nozzle, of a portion of
the atmospheric pressure proportionate. to
. the choking effect of valve 15, whereby thelr
- 15 instant vaporization. 1s promoted ; thirdly,
~ the. largely increased diflerence .between |
" float-chamber and mixing-chamber pressures
~ which is made available for use 1n propel- |
- ling the fuel whenever desired ; and fourthly, -
.20 the possibility of introducing the.air-supply
_. "to the mixing-chamber from any source and
~.“at any desired pressure. without disturbing
-the fuel and air ratio. = - - L
. 1 am aware that it has been proposed t0
" 25 control the primary air-inlet of a carbureter
. bymeans of a valve or ¢ shutter ” which may .
" be arbitrarily adjusted and is sometimes in-.
. terconnected with a posterior throttle-valve, |
and also to connect the air-space of the float-
chamber through a duct with a point in the
air-passage adjacent to the fuel-jet nozzle,
but such prior devices have been, so far as 1.
. am aware, mere carbureting: expedients de-
. signed to confrol the ratio of fuel to air, and
-85 I do not claim the exclusive use of sucfl de- |
- yices unless so combined with a fuel-reser-

30

~ voir pressure-controller as to afford the de-
scribed mode “of: anterior throttle govern- J
~ ing, or unless, without regard to the mode- of
40' governing, the mixer is provided with the
" described automatic devices or their equiva-
lents for. obtaining constancy or controlla-
bility in the mixture of the liquid and .
. gaseous-ingredients. = - ' - -
45 . I claim— - . _ .
~1. A gas’and liquid ‘mixer comprising a.

" mixing chamber having a- liquid-spray jet-

nozzle, a.source of liquid-supply connected |
with said nozzle, a conical valve-seat sur-.
rounding a gaseous-fluid inlet to:said .cham-
ber anid adapted to direct a convergent liq-

 uid-atomizing gaseous current upon the im:
mediate effflux from said nozzle, a valve pre-
5-5' disposed to close against said seat in the di-

- 80

rection of flow therethirough, and a septum

rection of valve-closure to the gaseous pres-
sure in said mixing-chamber, and in the op-

ana a N | pressures in said chambers.
attached to the valve and subject in the di- |~

~ posite direction to the gaseous pressure ante-.
60 For to thevalve. -~ - - ..

2, A carbureter . comprising a - INXING
chamber having an atmospheric air inlet
and a spray-nozzle, a chamber for supplying

!

~ fuel to the nozzle, means for maintaining
65 g constant level in said fuel-chamber, an air-

| mixing-chamber having a gas-inlet,

“in sald- upper space.

. fuel reservolr. |

“reservoir in connection with the fuel inlet,
means for carrying a secondary air-current

[

municating the mixing-chamber vacuum to
the surface of the fuel in the fuel-chamber,

r
'

an atmospheric air-inlet to said fuel-cham-

ber, :and  independently - adjustable valves
for regulating the size of said vacuum air-

70

'-passaﬁe and said alr-inlet.
3,

suction carbureter comprising a mix-
ing chamber having air and fuel inlets and
o mixture outlet, a liquid-fuel chamber sup-
plying said fuel inlet and having a constant- -
level device, said fuel-chamber having its

L ]

75

upper space in communication with the mix- -

ture-outlet, -and mechanism- controlled auto-
matically by the vacuum' in the mixture-
outlet for varying the fuel-feeding pressure

80

* 'l

4. A carbureter comprising a4 mixing-
chamber having a primary-air inlet, a- fuel-
inlet and a mixture outlet; a fuel-reservolr
connected with said fuel inlet, means for
cirrying a secondary air-current through

85

gaid” fuel. Teservoir to the mixing-chamber,

and means for concurrently varying the pri-

mary-air inlet and the air pressure in.the 90
5. 'An aspirating carbureter comprising a

mixing-chamber having a primary-air inlet,

a. fuel inlet and a mixture outlet;. a -fuel-

095

through said fuel-reservoir to the mixing:-
‘chamber, and connected valves for simu%-
taneously varying the primary and second-.
ary air flows. R . .'100
6. A’ -carbureter comprising a mixing
chamber having an air-inlet and a fuel-inlet.

a liquid-fuel chamber connected with saié .

fuel-inlet, a passage.connecting the mixin
‘chamber with the ‘air-space above the fuel 105

in the fuel chamber, an air inlet to said fuel
chamber, and means controlled by the pres-
sure in the mixing-chamber for automati-
cally varying the size of. said connecting
passage. - '.

1. carbureter comprising a mixing
chamber having a main.air-inlet and .a fuel-
inlet, a liquid-fuel chamber connecting with
said fuel-inlét and having a constant-level
device and an air inlet, a passage for com-’ 115
municating the mixing-chamber vacuum to

110

' the space above the fuel in said fuel-cham-

%
¢

ber, and.a. valve ‘governing said vacuum

passage. and controlled differentially by.the

120
8. A gas and liquid mixer comprising a
mixing-chamber, a. liquid-chamber having" -
liquid-discharge and - gas-discharge outlets
to said mixing-chamber and - gas-inlet, ‘a"
valve controlling the. gas-discharge outlet 125
between said chambers, and a diaphragm
subject: on opposite sides to the pressures of
said chambers and controlling said valve.

9. A gas and liquid mixer comprising a
a liquid- 130



. '_kt_zrhamber_ haviﬁé";liquid-discharge and 'gas_-

10

15

discharge outlets to the mixing-chamber and

an _adjustable - gas-inlet, and means con-
trolled differentially by the pressures in said .

chambers for varying the gas-outlet. = -

- 10. A gas and liquid mixer comprising a -
~ mixing-chamber having a main gas-throttle-
© . and a liquid-inlet, an initial-pressure cham--
~ ber antecedent to said mixing-chamber and
communicating - therewith past said gas-
- -throttle, a liquid-chamber for supplying said
- liquid-inlet, means to ‘establish a gaseous

pressure in . said liquid-chamber intermedi-

ate between:the initial pressure and the mix-
1ing-chamber pressure, and -means inter-con-
nected with the throttle for varying the in-

L]

- termediate pressure.

20

11 A gas and liquid mixer comprising a

termninal-pressure mixing-chamber, an ante-
cedent 1mnitial-pressure '
tomatic throttle-valve controlling the pas-
sage between said chambers, a liquid reser-

~ . voir having its outlet in said mixing-cham-
- ber, means for applying gaseous pressure in

- 85

sald reservoir to force the liquid into the

- mixing-chamber, means to arbitrarily adjust

- 'the constriction. afforded by the automatic

- throttle-valve, and means to vary the liquid-

- forcing gaseous pressure conformably there-
| 30 - | |

with.

- 12. A gas-and liquid mij{err comprisihg ;)

mixing-chamber, an antecedent gas-chamber, |

a liquid-chamber having a liquid-outlet to
the mixing-chamber, an automatic throttle-
valve between the mixing-chamber and the
antecedent chamber controlled differentially
by the pressures in the respective chambers,

a passage between the liquid-chamber and

40

" 45

- the mixing-chamber, a discharge-valve con-
trolling said passage and controlled differ-
entially by the pressures in the said cham-
- bers, springs controlling said valves and act-

Ing with the pressure in the mixing-chamber,
and means for reciprocally adjusting the

tension of said springs. |

13. A gas and liquid mixer comprising.a |

mixing - chamber having a gas - entrance, a

- liquid-chamber having a liquid-outlet to the

50

mixing-chamber, and a gas-outlet thereto
for relieving the motive pressure on the lig-
uid, a diaphragm having means for control-

~ ling the gas-entrance to the mixing-chamber

BE -
o tro_lli‘n'g--the'f gas-entrance

and subject on opposite sides to the pressure
in said chamber and the antecedent pressure,
a second diaphragm having means for con-

gas-chamber, an au-

from. the liquid- '

- ‘993,096

I chamber to the mixingéchamber and Subj'éct |
_on opposite sides to the pressures in the last-
said "chambers, springs acting on said dia-. .

phragms in aid of the pressuré in the mix-_j_ﬁﬁ.

ing-chamber, and means for simultaneously

respective springs. . - | o
14. A gas and liquid mixer comprising a

'mixing-chamber having inlet and outlet for
| the gas and inlet for the liquid, a throttle-

valve controlling the gas-inlet and-automati-

cally ¢ontrolled by the pressure in the mix-
‘ing - chamber and the pressure antecedent
thereto, means for establishing a gaseous.
motive pressure on the liquid. for:forcing it
toward the mixing-chamber, and means for

‘and reciprocally adjusting the tensionof the

65

70

automatically controlling said motive pres-

-sure by the pressure in sald mixing-chamber.
- 15. A suection carbureter comprising a
mixing  chamber having an air inlet, a

75

throttle-valve controlling said inlet and hav-. .
ing 1ts opening varied automatically by the : .

valve for varying the force of the feeding' - =

F 1
'

pressure.
16. A

vacuum in sald chamber, means for feeding = ..
liquid fuel to said chamber by the air pres--80- .. "<
sure, and means mechanically -controlléd by = "..."
‘the automatic movements of said.throttle- . . .. .

| A gas and liquid mixer comprising a 85 i~
mixing-chamber having a hiquid inlet, means *~ -~
to maintain a pool of liquid for supplying . . =

said inlet, means to establish-a gaseous feed- ..

ling said pressure, a spring tending to close ¢
‘the valve, a throttle-valve controlling the:. .
| pressure In said mixing-chamber, and means =~

ing pressure upon said pool, a valve control- = = -

90._.

whereby the variable opening of said thrm;!;l;el} e )

.
- . [

valve varies the tension of said spring.. -~ .. = 7
17. In a vapor carbureter operated by mo- 95 -
tor suction, the combination of a hiquid-fuel =~ =~
reservolr, means for aspirating the fuel from . - -~ - =
sald reservoir by the passage of the suetron ™" .
alr-current, a throttle-valve controlling the =~ =
air-current at a point anterior tv the mixing 100
point, means for maintaining a working .

preponderance of air-pressure in said fuel-

reservoir at all degrees of mixing-chamber - -
vacuum, and means for adjusting at will the

amount of said pressure preponderance.

105

~ In testimony whereof I have hereunto 'sét o

my hand in the presence of two subsecribing
| witnesses, the 19th day of June 1906.

"EDWARD P. NOYES.

!
- [}

- Witnesses: . )
. ArtrUR H. Brown,
B. W. Grover.
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