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_.-.lines 6—6 as shown inFigure 5. > > . 

' \ Figure. 7 is a‘ view similar: to Figure 6 showing the ac 
..tion of‘one. ofthe- cam elements. 1 ~ I . - 

N Figure 8‘is-a perspective view ‘showing the under sidev 
. of the air valve. member. ~ - a > ‘ 
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2,927,848 . 

AIR-FUEL MIXER FOR INTERNAL ' . 
COMBUSTION ENGINE - 

Richard Baverstock, North Long Beach, Calif., assignor, 
by direct and mesne assignments, to Imperial Machine 
Products (10., South Gate, .Cali?, a corporation of Cali 
fornia _ ' -_ 1 > 

Application November 4, 1957, Serial No._694,392' 
15 Claims. (Cl. 48-—184)' 

This invention relates to gas mixing apparatus and is 
particularly directed to improvements in a device‘ for 
supplying a mixture of gaseous fuel and air to an internal 
combustion engine. . . ' 

An important objectof this ' vention is to provide a 
device for converting a gasoline engine ‘to burn‘butane ‘or 
propane or natural gas or mixtures thereof. ' 

Another object is to provide a mixer device which au 
tomatically regulates the mixture of fuel and air for all 
engine speeds. 

Another object is to provide such ‘a device which may 
be readily installed in the space normally occupied by the 
air cleaner and directly connected to the air intake of 
the carburetor. I ' ‘ ‘ 

Another object is to provide a mixer device‘having a 
novel air valve and fuel valve assembly operated-by a 
diaphragm subjected to differential pressures. ' 

Another object is to providea fuel mixer device of this 
type having means for rendering the diaphragm and asso 
ciated parts inoperative so that the engine'may be ‘oper 
ated either on liquid fuel or gaseous fuel as desired; * - 

Other and more detailed objects and advantages ;.will 
appear hereinafter. - f - . 

In the drawings: 
Figure l is a side elevation showing a preferred em 

bodiment of this invention. . 
Figure 2 is a sectional elevation thereof. 
Figure 3 is a sectional plan view taken substantially on 

the lines 3—3 as shown in Figure 2.." > .. ‘ 3 
Figure 4_is a sectional view similar tolFigure ~2-‘showing 

the air valve and fuel valve in fully opened position. ' 
Figure 5 is a view of the underside of ‘the device taken 

substantially on the lines5—5'_as shown in Figure 2. 
Figure 6 is a sectional detail taken substantially on the 

.Figure 9 is a sectional elevation'taken substantially on 
the lines 9_—-9 as; shown in “Figure 2.‘ ‘ 

,Referring to the drawings, the housing generally desig 
nated 10 includes a base 11, spacerv ring 12, cover 13, 
‘an elbow 14 and anannular'shell 15. An adapter ring 
16 is attached tov the base 11' by'means- of threadedlfas 
tener‘171and this ring rests'onthe' ?ange 18 ofthe upright 
tubular member'19 which constitutes‘ part of a conven 
tional carburetor 20.v 7The usual butter?y type throttle 

> valve 21 is provided in thetubular member 19’ and opera 
“ated by conventional means (not shown). The .carbu 
'retor communicates with the intake manifold 22 of a con- 
ventional internal combustion engine (not shown). ' 

I The base 11 is. provided with three upstanding bosses 
'23 -arranged symmetrically with respect to the.central 

_ opening‘23u. The spacer ring 12 rests. on these bosses 
and the cover; 13 rests on the spacer ring. Relatively 
Plongv threaded fastenings 24 project through. the’ bosses 
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23 and through the spacer ring‘ 12 and cover 13 to secure 
the parts in assembled relationship. . . . 

A ?exible annular diaphragm 25 is clamped on its outer 
periphery between the cover 13 and spacer ring 12 and 
this‘ diaphragm 25 has a central opening 26 through which 
a central projection 27 on the cover 13 depends. The 
inner portionof the diaphragm 25 is clamped to the upper 
surface '28 of the air valve member 29 by means of the 
back-up plate 30 and threaded fastenings 31. p This air 
valve member 29 moves vertically with the inner portion 
of the ?exible diaphragm 25 and it is guided for vertical 
movement by means of a central axial rod 32. This rod 
is connected to the air valve member by threads 33 and 
the rod has an enlarged upper end 34 slidably received 
in a vertical bore 35. This bore 35 is provided within ‘a 
boss 36 mounted within the elbow 14. The elbow has a 
central portion which is clamped to the cover 13 by means 
of the threaded fastenings 37. The downward'projection 
27 on the cover 13 is provided with a central passage .38 
for fuel. A fuel valve 39 has a central opening slidably 
received on the rod 32 and a coil spring 40 acts to hold 
'the fuel valve 39 against the washer 41 and the rod en 
largement 34. The fuel valve 39 cooperates withthe 
passage 38 to restrict ?ow of fuel from the space 42 with 
in the elbow to space 43 within the air valve member, 29. 
The fuel valve 39 is provided with a plurality, of equally 
spaced axial grooves 39a on its bulging outer surface. 
The shape of the parts is such as to cause increasing, re 
striction in fuel rllow as the fuel valve'39 moves down 
ward with respect to the projection 27. V p 
‘A seat ring 45 encircles the air valve member 29 and ’ 

is provided with a central cylindrical bore 46. This seat 
ring 45 is provided‘with three radially projecting arms' 
-47 and at the other. end of each of these arms 47 there 
‘is provided a vertical post 48 whichv is mounted for slid 
ing movement within vertical apertures 49 provided in the 
base 11. During normal operation of. the device, the 
lower surface 50 on the seat’ ring 45 rests on the cooper 
ating surface 51 on the base 11. The posts 48 serve to 
maintain alignment between the cylindrical opening 46 
in the seat ring 45 and the discharge opening 23a in the 
base 11. 7 Another function of the posts 48 is described 
hereinafter. _ 

A flat- annular valve ring 52 is, looselymounted on 
the air valve member 29 near the upper end thereof and 
is supported by an annular shoulder 53. The valve ring 
52 is adapted to rest on the surface 54 at the uppenend 
of the seat ring 45 when the valve member 29 is limits 

- lowest position. A coil spring 55 encircles the projection 
27 and is interposed between the back-up plate 31! and 

_ the cover 13. This spring 55 normally acts vto'move the 
diaphragm 25 and air valve member 29 downward to 
bring the valvering 52 into engagement with the sur 
face 54 on the seat ring 45. 
55 is chosen to'produce the desired amount ofpressure 
drop across the seat ring 45. ‘ e ' 

The air valve member ‘29 has a plurality of bosses 56 
.-circumferentiall~y spaced on the under-side thereof and 
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‘each of these bosses merges with a tapering outer surface 
57 which extends between each of the bosses. Each boss 
has a downward opening aperture or part 58 which estab 
lishes communication from the chamber 43 within the air 
valve member 29 to the space within the discharge open 
ing 24 in the base 11. The central portion of the valve 
member 29 is closed at the lower end by the bottom wall 
60. ,A smooth curved outer surface between the posi 
tions ‘or the bosses 56 is thus‘ defined by the curved wall 
57 and curved wall 61 on the bottom portion 60. Ac 
cordingly, when the air valve member 29 is raised up 
ward to the dotted line position shown in Figure 2, the 
valve plate 52 is lifted away from the seat ring 45 and 
a smooth passage for ?ow of air inward ‘from the space 

Thestrength of the spring - 
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outside the seat ring 45 into the space 59 is provided, as 
shown by the arrow 69. This downward ?ow of air with 
in the seat ring 45 has an aspirating effect on gaseous 
fuel passing downward through the ports 58 from the 
chamber 43 of the air valve member 29. > _ 

' In Operation the supply of gasoline to thecarburetor 
‘is ‘shut off and gaseous fuel such as butane is supplied 
under atmospheric pressure through the inlet conduit 65 
and enters the space 42 within the elbow 14. Suction in 
the intake manifold 22 of the internal combustion engine 
reduces the pressure within the tubular member 19 above 
the throttle valve and within the space 59. Atmospheric 
air enters the shell 15 around the lower peripheral edge 
thereof, passes through the ?lter 66, and enters the space 
67 outside the seat ring 45. The pressure of the atmos 
pheric air below the ?exible diaphragm ‘25 applies an 
upward force to the diaphragm which is greater than the 
downward force of the spring 55 plus the gravity weight 
of themoving parts because the space 68 above the dia 
phragm 25 communicates with the space 59 through 
chamber 43 and ports 58 by way of the annular ‘opening 
26. The pressure above the diaphragm 25 is lower than 
the pressure below it whenever the engine is running, and 
the action of the diaphragm 25 is to lift the air valve 
member 29 relative to the seat ring 45, thereby to permit 
?ow of air from the space 67 in the direction of the arrow 
69 into the interior of the seat ring 45. The ?ow of air 
downward along the curved surfaces 57 and into the 
opening 24 and tubular member 19 causes an aspirating 
effect producing discharge of gaseous fuel through the 
ports 58. The’fuel is mixed thoroughly with the ?owing 
air as it passes outof the mixer device and into the tubu 

, lar member 19. a 

As the air valve member '29 raises, it also raises the 
fuel valve cone 39 and hence reduces the restricting ef 
fect with the fuel passage 38 with the result that the rate 
of ?ow of gaseous fuel is increased. Accordingly, up 

' wa'rd movement of the air valve 29 serves to increase both 
the rate of ?ow of air and gaseous fuel in the proper 
proportions. The action of the diaphragm 25 is to in 
crease the ?ow of combustible mixture to the engine as 
the throttle 21 is turned toward open position. The re 
duction in pressure in the member 19 above the throttle 
valve 21 becomes more pronounced as the throttle valve 

' opens, with corresponding increase in the extent'of move 
- ment of the diaphragm 25. 

_A screw plug 70 is mounted on the elbow 14 and pro 
jects into the space 42 to restrict the ?ow of gaseous fuel 
to any desired extent. The plug is ?xed in adjusted 
position by means of the lock nut 71 and is covered by 
theiprotector 72. Another plug 73 is removably mounted 
on the elbow directly above the bore 35 and serves only 
to close an access opening for inserting a screw driver’ 
or other tool into the'bore for the purpose of adjusting 
the position of the threaded rod 32 with respect to the 
air valve member 29. 
The plate valve 52 is provided in ‘order that the fuel 

»'valve 39 may seat tightlyrand close o?” all flow of gaseous 
fuel when the diaphragm 29 is in its lowermost position. 
The plate valve 52 strikes the upper surface 54 on the 
seat ring 45 before the fuel valve 39 completely closes 
the passage 38. ' 
Removable plug 74 closes an opening which may be 

used when required to connect one side of a pressure 
regulator diaphragm (not shown) with the space 67 with 
in the mixer device. Normally a pressure regulator of 
some type is required for supplying gaseous fuel such as 
butane at atmospheric pressure and a regulator device " 
of conventional type for accomplishing that purpose may 
employ a diaphragm having one side exposed to the at 
mospheric pressure. In certain instances, ‘it is desirable 
to balance the atmospheric pressure againstthat dia 
phragm with the pressure existing within the space 67. ' 

I In some instances, it is desirable to’ operate an 'in 
ternal combustion engine on eithc‘r'liquid'fusl (311C335 
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- gasoline) or gaseous fuel (such as butane). Accordingly, 
I have provided means for rendering the mixer device 
inoperable and to arrange the internal parts so that a free 
flow of air may be obtained directly from the air ?lter 
66 into the tubular member 19. As shown in the draw 
ings, this means includes cam mechanism for raising the 
seat ring 45 to the inoperative position shown in Figure 
4. I provide a cam ring 80 which has a horizontal por 
tion 81 mounted to turn freely in a groove 82 provided 
on the base 11 adjacent the adapter ring 16. The cam 
ring 80 is also provided with downward extendin'grlarcu 
ate cam elements 82a, having camming surfaces 83 en 
gaging head elements 84 provided on the other ends of 
the vertical posts 48. An actuating arm 85 is ?xed on 
the cam ring 80 ‘and arranged tobe moved through an 
arc of travel by means of a cable 86 clamped to the arm 
by means of the terminal ?tting 87 and set screw 88. 
When the cable is actuated, the cam ring 80 is turned 
through an arc, to bring the cam elements 82 from the 
inoperative position shown in Figure 6 to the active posi~ 
tion shown in Figure 7. This action serves to lift the 
vertical posts 48 against the action of the springs 89 to 
elevate the seat ring 45 to the position shown in Figure 4. 
In this position, air flows from the space 67 under the . 
seat ring 45 and between the surfaces 50 and 51 into the 
space 59 and into the interior of the tubular member 19. 
The supply of gaseous fuel is shut oif by means (not 
shown) upstream from the conduit 65 and liquid fuel 
is supplied to the carburetor 20 by conventional means 
(not shown). When the seat ring 45 is in the elevated 
position as shown in Figure 4, the engine operates on 
liquid fuel passing through the carburetor in the conven 
tional manner. 
Having fully described'my invention, it is to be under 

stood that I‘ do not wish to be limited by the details 
herein set forthbut myinvention‘is of the full scope of 
theappended claims. 

I claim: ' 

1. In a gas mixing device, the combination of: a hous 
ing having a discharge opening, a stationary annular seat 
ring on the housing communicating with the opening, a 
movable valve member having means thereon adapted to 
form a seal with the seat ring, means mounting the valve 
member for axial movement relative to the seat ring to 
provide an annular ?ow passage therebetween, the hous 
ing having an axial passage, a valve element restricting 
flow through the passage, and ?uid-pressure responsive 
means for causing simultaneous opening movement of 
the valve member and the valve element upon reduction 
of pressure within the discharge opening. 

2. Ina gas mixing device, the combination of: a hous 
ing having a discharge opening‘, a stationary annular scat 
‘ring on the housing communicating with the opening, a 
movable valve member having means thereon adapted to 
.form a seal with the seat ring, means mounting the valve 
member for axial movement relative to the seat ring to 
provide an‘annular ?ow passage therebetween, the ‘hous 
'ing having an axial‘passage, a 'valve element restricting 
?ow through the'passage, ?uid-pressure responsive means 
for causing simultaneous movement of the valve member 
and the valve element, the latter said means including-a 
differential pressure device, having. opposed faces sub 

' jected to pressures inside and outside said ring, whereby 
reduction in pressure within the discharge opening acts to 
move the valve element and valve member in directions 

vto increase ?ow. 

70 

3.‘ In an air-fuel mixer device,'the combination of; a 
, housing‘havin'g‘ a dischargeopening, astationary‘annular 
seat ringon the housing communicating with the open 
ingtemstable air velrs were having a meal 
-_‘charnb‘e1_' and having means thereon adaptedto formna 
sear withathe ‘seat, ring, means mounting the air'valve 
member for axial movement relative to the‘seat ring‘to 
providean annular ?ow'p’a'ssage for air therebetween, the 
housing'having'an axial fuel passage ‘communicating with 
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the chamber within the air valve member, a valve element 
vrestricting flow through the fuel-passage,- ?uid-pressure 
responsive means for causing simultaneous movement of 
{the air‘valve member and the fuel valve element, and 
port means in the air valve member for discharging gase 
ous fuel into the interior of said seat ring. ' I ._ 

4. An air-fuel mixer device‘ forattachmentto the air 
.inlet of a carburetor comprising in combination; a ‘hous 
ing having a discharge opening to communicate with said 
air inlet, a’stationary annular seat ring on the housing 
v‘communicating with the discharge opening, a movable air 
valve member having means thereon adapted to form a 
seal with the seat ring, means ,mounting the airvalve 
:member .for axial movemenh'relative to the seat ring to 
provide an annular ?ow passagelfor air into the discharge 
opening, the housing- having anjaxial passage for gaseous, 
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,fuel, a valve element restrictingflow through the, passage, ' 
rneans for connecting the air valve member and the fuel 
.valve element for axial movement as a unit, and?uid 
pressure responsive means for moving the air valve‘m‘em 
‘ber and the fuel valve element toward open position in 
response to reduction of pressure within said discharge 
opening. .' ' 

5. In an air-fuel mixer device, the combination of: a 
housing having 'a discharge opening, a stationary annular 
seat ring on the housing communicating with the 'open 
ing, a movable air valve member having an internal 
chamber and having means thereon adapted to form ‘a 
seal with the seat ring, means mounting 7the air valve 
‘member for axial movement 'relative'to the seat ring to 
'provide an annular ?ow passage for air therebetween, the 
v,housing having an axial projection‘containing a fuel pas 
sage communicating with the chamber within the air 
valve member, a valve element restricting ?ow through 
the passage,‘means for causing simultaneous movement‘ 
of the air valve member and the fuel valve element, the 
latter said means including an annular ?exible diaphragm 
encircling said projection and'connected to the air valve 
‘member, means for subjecting opposed faces ofthe ?exi 
‘.ble diaphragm to pressure inside,‘ and outside'of the seat, 
'ring, respectively, and ports in the air valve member for 
discharging gaseous fuel into the interior of said seat 
ring. 

6. Apparatus for supplying a mixture of atmospheric 
air and gaseous fuel to operate an internal combustion 
engine, comprising in combination: a housing having a 
discharge opening, a stationary annular seat ring on the 
housing communicating with the discharge opening, a 
movable air valve member encircled by the seat ring, 
means ,on the air'valve member adapted to form a seal 
with the seat ring, means mounting the air valve member 
for axial movement relative to the seat ring to provide an 
annular ?ow passage for air into the discharge opening, 
the latter said means including a vertical rod slidably 
mounted upon the housing, the housing having an axial 
fuel passage communicating with the discharge opening, 
the rod extending centrally through said fuel passage, a, 
valve element on the rod restricting ?ow through the fuel 
passage, and means responsive toya reduction in pressure 
in the discharge opening for lifting the air valve member 
and fuel valve element to increase the rate of ?ow of air 
and gaseous fuel. ' 

7. Apparatus for supplying a mixture of atmospheric 
air and gaseous fuel to operate an internal combustion 
engine, comprising in combination: a housing having a 
discharge opening, a stationary annular seat ring on the 
housing communicating with the discharge opening, a 
movable air valve member extending coaxially into and 
encircled by the seat ring, means on the air valve mem 
ber adapted to form a seal with the upper end of the seat 
ring, means mounting the air valve member for axial 
movement relative to the seat ring to provide an annular 
?ow passage for air into the discharge opening, the 
housing having an axial fuel passage,’ means in the air 
valve member establishing communication between the 
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.fuel' passage and the discharge opening, a valve element 
restricting ‘?ow through the passage, means connecting 
the ,fuel valve element and the air valve member for 
movement as a unit, and means responsive to a reduction 
‘in pressure in the discharge opening for lifting the air 
valve member and fuel valve element to increase the rate 
of ?ow of air and gaseous fuel. a 

8. Apparatus for supplying a mixture of-atmospheric 
air and gaseous fuel to operate an internal combustion 
engine, comprising in combination: a housing, having a 
discharge opening, a stationary annular seat ring on the 
housing communicating with the discharge opening, a 
movable air valve member extending coaxially into and 
encircled by the seat ring, the air valve member having 
an internal chamber, means on the air valve ‘member 
adapted to form a seal with the upper end of the seat 
ring, means on the housing mounting the air valve mem 
her for axial movement relative to the seat ring to provide 
an annular flow passage for air into the discharge open 
ing, the latter said means including a vertical rod slid 
‘ably mounted upon the housing, the ‘housing having an 
axial fuel passage communicating with the chamber 
within the air valve member, the rod extending centrally 
through said fuel passage, a valve element on the rod re 
stricting ?ow through the fuel passage,’ ports in‘the air 
valve member for discharging gaseous fuel into thedis 
charge opening, and means responsive tofa reduction 
vin pressure within the discharge opening for lifting the 
air valve member and fuel valve element to increase the 
rate of flow of air and gaseous fuel. ' 

9. An air-fuel mixer device for attachment to the air 
inlet of p a carburetor, comprising in combination: a 
housing having a discharge opening, an annular seat ring 
communicating with the discharge opening, a movable 
air valve member adapted to form a, seal with thes'eat 

_ring, diiferential pressure means in thehousing for mov 
.ing the air valve member axially relative to the seat ring 
.vto‘pro‘vide an annular ?ow passage for air 'therebetween, 
I fuel valve means within the housing operatively y con 
§ nected for actuation by movement of the air valvemern 
ber and'discharging into the air flow passage,‘the dif 
ferential pressure means including a diaphragm having 
an upper face subjected to pressure, in the discharge 
opening and a lower face subjected to atmospheric air 
pressure, and mechanical means on the housing for rais-_ 
ving the seat ring axially relative to the housing to pro 
vide a direct passage for atmospheric air to said dis 
charge opening. 

10. An air~fuel mixer device for attachment to the air 
inlet of a carburetor, comprising in combination: a ~ 
housing having a discharge opening, an annular seat ring 
communicating with the discharge opening, a movable 
air valve member positioned coaxially of the seat ring, 
means on the air valve member adapted to'form a seal 
with the seat ring, means on the housing mounting the 
air valve member for axial movement relative to the 
seat ring to provide an annular ?ow passage for air 

‘ therebetween, fuel valve means within the housing oper 
atively connected for actuation by movement of the air 
valve member, a diaphragm connected to actuate the air 
valve member, the diaphragm having an'upper face sub 
,jected to pressure in the discharge opening and a lower 
face subjected to atmospheric air pressure, ‘and me 
chanical means for raising the seat ring axially relative 
to the housing to render the diaphragm inoperable and 
to provide a direct passage for atmospheric air to said ' 
discharge opening. 

11. An air-fuel mixer device for attachment to the 
air inlet of a carburetor, comprising in combination: a 
housing having a discharge opening, an annular seat ring 
communicating with the discharge opening, a movable air 
valve member positioned coaxially of the seat ring, means 
on the air valve member adapted to form a seal with the 
seat ring, differential pressure means in the housing for 
moving the air valve member axially relative to the seat 
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7 
are ‘ta-‘arenas an annular new passage for air the-re 
f'betw'een, ‘fuel valve means within the housing operatively 
‘connected for actuation by movement of the air valve 
member and discharging into the air flow passage, the 
di?e‘rential pressure means including a diaphragm hav 
ing an‘ upper face subjected to pressure in the discharge 
opening and a lower face subjected to atmospheric air 
pressure,‘ means including av plurality of‘vertical posts 
sli'dably mounted upon the housing for supporting the 
seat ring in position,‘ a horizontal cam ring mounted to 
turn on the housing, and cam elements onthering en 
"gaging the posts ‘for raising the seat ring axially. V 

12. In a device of the class described, the combina 
‘tion of: a stationary seat ring, a movable valve member 
concentrically mounted with respect to theseat ring, 
means on the valve member for forming a seal with the 
seat ring, means for moving the valve member vaxially 

respect to the seat ring to permit 'gas to ?ow 
:through an opening between the valve member and 
seat ring, said means including a ?exible diaphragm hav 
ing a portion thereof secured to the valve member, the 
‘valve member having an outer tapering surface con 
verging axially in the direction of flow, the valve mem 
her having‘ a central chamber communicating with the 
remote face of the diaphragm, the valve member also 
having axially facing ports in said outer wall of the 
valve member communicating with said chamber, and 
resilient means acting on the diaphragm in an axial di 
rection to close the'seal'means. 

13. In a device of the class described,:the combina 
tion of : a ‘stationary horizontal seat ring, a movable valve 
vmember concentrically mounted with respect to the seat 
ring, means on the valve member for forming a seal with 
the upper end of the seat ring, means for moving the 
valve member upward away from the seat ring to permit 

I gas to flow through an opening between the valve mem 
her and ‘seat ring, said means including a ?exible dia- r 
"phragrn having a portion thereof secured to the valve 
membenthe valve member‘ having an inwardly tapering 
downward extending outer surface encircled by the seat 

10 

‘ring, the “valve member having ‘a central chamber cem 
‘munieatin‘g with the upper face of the diaphragm and 
having downwardly facing ports in said outer wall ofth'e 
valve ‘member communicating with said chamber, the 
lower face of the diaphragm communicating with space 
outside the seat ring, and resilient means acting down‘ 
ward on the diaphragm. ‘ ' i 

14. In a device of'the class described, the combina 
tion of: a stationary seat ring, a movable valve mem 
ber concentrically mounted with respect to the seat ring, 
means on the valve member for forming a seal with ‘the 
seat ring, means for moving the valve member axially 
with respect to the ‘seatring to permit gas to ?ow through 
an opening between the ‘valve member and seat ring, ‘the 
valve member having an outer tapering'surface con 

‘ verging axially in the direction of ?ow, the valve mem 
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ber having’ a central chamber, a series of axially extend 
ing circumferentially spaced bosses interrupting said 
tapering surface, and each'boss having a port in the 
downstream end thereof communicating with said cham 
ber. 

15. In a device of the class described, the combina 
tion of: a stationary valve seat, a movable air valve mem 
ber concentrically mounted with respect to the seat, an 
annular ring loosely supported upon the periphery of 
the air valve member and adapted to engage the seat, 
‘stationary means forming a fuel passage extending 
coaxially of the air valve member, a fuel valve assembly 
including a fuel valve element mounted formovemen't 
with the air valve. member and acting to regulate ?ow of 
fuel through said fuel passage, the parts being propor 
tioned so that upon closing movement of the air valve 
member the ring engages the valve seat prior to closing 
of the fuel passage by the fuel valve element.’ 
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