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This invention relates to carburetors for in 
ternal combustion engines and the like, and more 
particularly to a carburetor wherein a movable 
?ow responsive member in the induction passage 
controls the in?ow of fuel to the carburetor. 
This application contains subject matter in com 
mon with the copending application of William 
E. Leibing and Robley D. Fageol, Serial No. 
533,848, ?led May 3, 1944 now abandoned' ' 
An object of the present invention is to provide 

an improved carburetor of the type indicated. 
A further object of the invention is to provide 

improved means to prevent ?uttering of the flow 
responsive member. 
A further object of the invention is to provide 

a carburetor having improved means for sup-ply 
ing a fuel mixture of the desired richness to the 
engine under various operating conditions. 
A further object is to provide means for ac 

complishing the aforesaid objects which shall be 
simple in construction and reliable in operation, 
and which may be readily and economically 
manufactured. 
Further objects and advantages of the inven~ 

tion will be apparent from the following descrip 
tion, taken in connection with the appended 
drawings, in which: 

Fig. 1 is a sectional view in elevation of a 
carburetor embodying the present invention. 

Fig. 2 is a fragmentary sectional view taken 
on the line 2—2 of Fig. 1; 

Fig. 3 is a sectional view of the carburetor taken 
on the line 3-3 of Fig. 1; and 

Fig. 4 is a diagrammatic showing of the fuel 
system of the carburetor. 

It is to be understood that the invention is 
not limited in its application to the details of 
construction and arrangement of parts illus 
trated in the accompanying drawings, since the 
invention is capable of other embodiments and of 
being' practiced or carried out in various ways. 
Also it is to be understood that the phraseology or 
terminology employed herein is for the purpose 
of description and not of limitation. 
The carburetor illustrated ‘in the drawings 

comprises a main body section HI, which may be 
formed as a die casting, and having an integral 
lateral extension II. Below the body section 
I 9 is mounted a gasket I2 formed of heat insulat 
ing material, which may be internally tapered as 
shown. Below the gasket is a throttle body I4, 
preferably formed as a metal casting and pro 
vided with a passage l3 for connection to the 
engine ignition control or the like, for purposes 
known in the art. The body section, gasket and 
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duction passage comprising an air inlet It, a 
mixing chamber I? and a mixture outlet I 8 which 
communicates with the intake manifold of the 
engine, not shown. The parts I0, I2 and I 4 are 
secured together by any suitable means, and 
holes 22 are provided in the lower flange of the 
throttle body I 4 for bolting the carburetor to the 
intake manifold. . 

A butter?y throttle valve 24 is mounted in the 
mixture outlet I8 on a shaft 25 to control the flow 
of fuel mixture to ‘the engine. The throttle is 
controlled by the operator in the usual manner, 
by means of an accelerator pedal and/or lever 
connected by a rod 26 to a throttle lever 27, which 
is fastened to the shaft 25. Movement of the 
throttle in the closing direction is accomplished 
by means of the usual throttle return spring (not 
shown) and is limited by contact of an adjust 
ment screw 28 with a fixed stop 29. 
An air vane 30 is mounted in the induction 

passage anterior to the throttle, and controls by 
its movement the- rate of fuel flow to the car 
buretor as hereinafter described. The air vane 
is ?xed to an off-center shaft 32, so that flow 
of air into the carburetor tends to rotate the 
vane and shaft in the clockwise direction as 
viewed in Figs. 2 and 3, its movement in such 
direction being limited by a stop pin 3| ?xed 
in the wall of the carburetor. The bearings for 
this shaft comprise stub shafts 33 ?xed in axial 
bores in the ends of the shaft 32, and rotatable 
in journals 34, which may be of any suitable 
anti-friction type requiring no continuous lubri 
cation. The journals 34 are ?tted in plugs 35, 
36 which are mounted at the respective ends of 
shaft 32. Sufficient clearance at the ends of the 
stub shafts is provided to allow for expansion 
due to temperature changes. The plug 36 is ad 
justably mounted in a threaded bore in the wall 
of the main body section Ill, and is held in its 
adjusted position by means of a lock unit 38. 
The main body section I0 of the carburetor is 

formed with an integral cylindrical casing 40 
which is provided with a cover 42 adjustably 
secured thereto by screws 44 and a friction mem 
ber 46, to permit the cover 42 to be rotated when 
the screws 44 are loosened. The central portion 
of the cover 42 is provided with a hub or boss 
48, internally threaded to receive the plug 35. 
A flat spiral spring 50 is mounted within the 

casing 40 and has its. inner end secured in a slot 
adjacent the end of the shaft 32, while its outer 
end is looped and is secured by means of a pin 
52 to the cover 42, so that rotation of the cover 
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will adjust the tension of the spring. The spring 
50 urges the vane 30 toward the closed position 
shown in full lines in Fig. 3, but the vane is de 
?ected by air flow towards the position shown 
in broken lines in the same ?gure. The spring 
50 is weak or easily de?ected, and of low “rate,” ' 
so that the air vane 30 may be moved toward 
open position by a relatively light force which 
does not increase rapidly with increased deflec 
tion; and the air vane shaft 32 is but slightly 
displaced from diametric position in the induc 
tion passage, so that relatively slight forces are 
developed by the air flow action upon the vane, 
even at maximum engine speeds. The initial 
tension of spring 50 is but little more than su?i 
cient to return the vane 30 to its closed position 
when the engine is stopped. 
The larger wing of the vane 30, shown at the 

right in Fig. 3, is preferably curved upwardly as 
indicated at 54, so that a considerable clockwise 
movement of the air vane from its closed position 
results in but a slightly increased ?ow of air 
therepast, the edge 54 remaining in close prox 
imity to the wall of the mixing chamber until the 
air vane has moved through a considerable angle 
in the opening direction. The curved edge 54 
also acts as a de?ecting member tending to main 
tain the air vane in wide open position, by means 
of its lateral projection, when the engine to which 
the carburetor is attached is operating at maxi 
mum speed. 
The connecting means between the air vane 30 

and the fuel valve of the carburetor comprises a 
cam 56 ?xed to the air vane in any suitable man 
ner, and positioned to contact a roller 58 rotatably 
mounted on a shaft 59 in a control lever 60. The 
right hand (Fig. 3) end of the control lever is 
bifurcated and straddles a guide pin 6|, to main 
tain the alinement of the lever. The lever is 
preferably formed of a stamping which is folded 
in the manner shown so that the fold formed at 
its upper edge minimizes air resistance and forms 
a shield over the cam surface to protect it from 
dust, oil, etc. The lever is pivoted by means of 
a pin 62, adjacent one of its ends 64, in a recess 
66 formed in the extension H at left (Fig. 3) side 
of the carburetor and closed by a cover 68. The 
end 64 of the lever is maintained in operative con 
tact with-the upper end of a push rod ‘H. The 
push rod is reciprocable within a sleeve 12 and 
is connected by means of a stem 13 to a fuel 
valve 14. 

Fuel valve 14 is formed with ?uted sides to per 
mit the passage of fuel therepast, and cooperates 
with a valve seat 15 formed as an internal shoul 
der in a plug 16. A spring ‘H urges the valve 
toward its seat. The fuel valve controls the flow 
of fuel from a passage 13 past the valve and seat 
and through a transverse conduit 19 to the fuel 
discharge nozzle 80. The nozzle 80 is the only 
source of fuel for the induction passage; the con 
ventional idling nozzle adjacent the throttle valve 
is unnecessary in the present device. 
The air vane 30 is provided with a slot 82 which 

receives or registers with the fuel‘ nozzle 80 when 
the air vane has moved about 20 to 30 degrees 
away from the closed position, so that at low 
engine speeds the velocity of air passing the out 
let of the nozzle will be high enough to produce 
adequate atomization of the fuel. The operating 
surface of cam 55 may be empirically designed 
to give any desired ratio between the rate of air 
flow and the rate of fuel flow at different engine 
speeds. _ 

The fuel system is shown diagrammatically in 
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Fig. 4, and comprises the usual fuel tank 8‘, con 
nected by a conduit 86 to a fuel pump 88, which 
may be of the construction disclosed in the co 
pending application of William E. Leibing, Serial 
No. 614,418, ?led September 4, 1945 now Pat. No. 
2,457,571, issued Dec. 28, 1948, or may be of any 
standard or known construction. For simplicity, 
the pump is shown as a centrifugal pump having 
a bypass 90 leading from‘ its outlet side back ‘to 
the conduit 85 and controlled by a pressure re 
sponsive valve 92. Whatever the type of pump, 
it should supply fuel to the carburetor at a fairly 
constant pressure, and should preferably prevent 
flow through the line when the engine is not oper 
ating. 
An outlet line 94 leads from the pump to a 

separating chamber 95, from the upper portion 
of which a return line 96 conveys excess fuel, 
together with any vapor which may be present 
in the line, back to the tank 84. At the outlet of 
chamber 95 is a ?lter 91 the outlet of which con 
nects with passage 18 leading to the fuel noz 
zle 80. 

It will be seen from Figs. 1 and 3 that the air 
inlet I6 is of circular cross section, but of larger 
diameter than the mixing chamber H, and is off 
set therefrom so that a shoulder 98 is formed ad 
jacent the leading edge of the air vane 30. The 
shoulder 98 serves as a stop against which an 
extension 99 on the cam 56 abuts, thus limiting 
the closing movement of the vane. The upper 
surface of the extension 99 is so shaped as to co 
operate with the roller in limiting opening move 
ment of the vane. 
When the engine is idling, the throttle is sub 

stantially closed, permitting a minimum of mix 
ture to pass to the engine, and because very little 
suction on the air vane is exerted at idling speed, 
the air vane will be deflected by only about 10 
degrees from the closed position, and will admit 
only such air as passes around'its edges. If the 
operator then opens the throttle slightly, the suc 
tion on the air vane will be increased, causing it 
to rotate somewhat further in the opening direc 
tion. This will permit a slightly increased ?ow 
past the leading edge of the air vane, but because 
of the curved contour of edge 54 but little increase 
in the air ?ow around the trailing edge will occur. 
After 20 or 30 degrees of rotation, however, the 
leading edge will pass the lower edge of shoulder 
98, whereupon the ?ow will be considerably in 
creased with increased opening movement, to 
compensate for the restriction at the trailing 
edge. Upon further opening movement of the 
vane, the edge 54 will begin to move away from 
the wall of the'mixing chamber, and from then 
on any further opening movement of the air vane 
will result in an increase in the air flow around 
both of its edges. 
When the engine is operating at its maximum 

speed at wide open throttle, the air vane will ap 
proach its fully open position, shown in broken 
lines in Fig. 3, wherein the air pressure on the 
curved edge 54 maintains the air vane in a posi 
tion approaching alinement with the axis of the 
mixing chamber.» 
The initial tension of the spiral spring 50 is so 

adjusted that the suction produced by cranking 
the engine, though slight, is sufficient to rotate the 
air vane through an angle of approximately 10 
degrees, which brings another portion of cam 58 
into contact with the roller 58 and moves valve 
14 off its seat by a sufficient distance to supply 
fuel for starting. 

It is contemplated that any of the features dis 
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closed in either of the copending applications 
above identi?ed may be used in connection with 
the instant invention. ' 
In order to prevent ?uttering of the air vane 

Bil, an inertia member I00 is mounted on the 
shaft 32 within the casing 40. The inertia mem 

' her is rotatable relative to the shaft, but is con 
nected thereto by frictional means new to be de 
scribed. The shaft 32 is provided adjacent its 
end with a collar I92 ?xed thereto, and adjacent 
the collar is secured a stop member I04 which 
is rotatably mounted on the shaft. Both the in 
ertia member Ito and stop member I04 are bal 
anced on the shaft 32, so that gravity does not 
tend to rotate them. The member I04 is pro 
vided with a longitudinal bore, within which are 
seated friction members I05 formed of cork, as 
bestos, or the like, which bear frictionally against 
the shaft 32 to resist rotary movement of the 
stop member Iilt relative to the shaft. The mem 
bers I 96 are urged into contact with the shaft 32 
by adjustable yielding means herein exempli?ed 
by a pair of coiled compression springs I08 which 
may be adjusted by plugs IIIl threaded into the 
outer ends of the bore. By this means, the stop 
member I04 is caused to rotate with the shaft 32 
under normal operating conditions of the car 
buretor,~ but upon the occurrence of unusual 
stresses, relative movement between the shaft 
and the stop member may take place. 
A sleeve H2 is mounted on the shaft 32 in 

wardly of the stop member I04, being secured 
to the shaft by welding, or splined thereon, and 
is provided with a radial flange IIII. Interposed 
between the ?ange lIil and the vertical surface . 
HIE of the inertia member is an annular disk II8 
of frictional material such as cork or asbestos, 
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designed to resist rotary movement of the inertia ' 
member relative to the sleeve I I2. The frictional 
resistance of the disk H8 is preferably equal to 
the torque exerted by air flow through the car 
buretor at the intermediate position of the 
vane 30. 
The inertia member I00 is of generally cylin 

drical shape, and is centrally bored to form a 
rotating ?t upon the sleeve H2. The inertia 
member is counterbored at its inner end to form 
a recess I20 within which is mounted a com 
pression spring I22 having one of its ends bear 
ing against the outer end of the recess, its inner 
end being seated within a circumferential groove 
i213 formed in the shaft 32. The effect of the 
spring I22 is to urge the inertia member out 
wardly and to compress the frictional disk I I8, 
so as to maintain frictional contact between the 
inertia member‘and disk. The pressure upon, 
and area and moment arm of, the disk II8 are 
so calculated that the torque necessary to cause 
rotation of the inertia member relative to the 
shaft is less than that required to cause rotation 
of the stop member I04 relative to the shaft, so 
that relative movement between the shaft and 
inertia member may occur whenever the air 
vane 3%; begins to ?utter, as will occur during 
various operating conditions of the engine. 
The outer end of the inertia member I00 is 

counterbored as indicated in Fig. 2 to permit the 
flange IId to be assembled therewith, and is 
formed with two oppositely disposed segmental 
slots I28, the surfaces of which are designed to 
aline with and contact the stop member I 04 when 
the same is rotated relative to the inertia mem 
ber. The inertia member, it will be noted, is 
free to travel through a considerable angle of 
rotation relative to the stop member I04, such 

40 

e 

55 

60 

75 

travel being limited by contact of the walls of 
slots I28 with the stop member. In the design 
of the inertia member, the aforementioned angle 
will vary with the number of cylinders of the en 
gine, which affects the periodicity of the im 
pulses in the intake manifold, discussed herein 
after. The total travel of the stop member I06 
will, however, be approximately 90 degrees if the 
air vane 30 travels from its fully closed to its fully 
open position. During any sudden movement of 
shaft 32, the inertia member I00 tends to remain 
stationary, and such movement is therefore op 
posed by the frictional resistance of the disk I I8. 
Continued movement of the stop member I06 
relative to the inertia member will terminate in 
impact between the stop member and the walls 
of the slots I 28, which will tend to arrest such 
movement, and when combined with the braking 
effect of the friction disk I I8, will damp the force 
of the oscillation and tend to restore the vane 
to normal position within a minimum length of 
time. 
When the throttle 245 is, during the operation 

of the engine, suddenly moved from closed or 
nearly closed position to open position, the vac~ 
uum of the intake manifold is suddenly trans 
mitted to the air vane 30, resulting in rapid move 
ment of the vane toward open position, and this 
movement may be so violent as to cause rotation 
of the stop member I04 upon the shaft. The 
momentum developed in such movement may 
carry the vane past the intermediate position cor 
responding to the engine speed at the moment, 
causing the vane to strike the stop pin 3| vio 
lently and to rebound. The accelerations of the 
shaft 32 relative to the inertia member I00 ac 
companying such movements are of such order 
as to overcome not only the frictional resistance 
of disk II 8 but also that of members I06, and 
thereby cause rotation of the stop member IN 
on the shaft. During the excursion of the vane ‘ 
to fully opened position an excess of fuel‘will be 
supplied to the engine for acceleration, and there 
after the vane will be restored to normal func 
tioning. 
During operation of the engine at low speed 

with the throttle open, as will occur under heavy 
load, the vane 30 will be subjected to periodic 
impulses caused by alternate waves of conden 
sation and rarefaction of the mixture in the in 
take manifold, due to the operation of the engine 
pistons and inlet valves. These waves are trans 
mitted to the vane in full force when the throttle ’ 
is wide open, and set up corresponding oscilla 
tions of the vane about a neutral position which 
represents the correct position of the vane for 
the engine speed at the moment. Under some 
conditions, where the periodicity of the impulses 
correspond to the natural periodicity of the vane 
or a harmonic thereof, the amplitude of oscilla 
tion of the vane tends to increase due to the law 
of resonance, until the carburetor and engine fail 
to function, or function in a very erratic man 
ner. However, in the present device the ampli 
tude of the oscillations is limited by the impacts 
between the stop member I04 and the walls of 
the slots I28, which impacts bring into play the 
heavy friction of members I06 and thus damp the 
oscillating vane and restore it to normal func 
tioning. 
Although the invention has been described with 

reference to a particular embodiment thereof, it 
may be embodied in other forms within the skill 
of artisans in this art, and is therefore not lim 
ited to the form disclosed, nor otherwise except 
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in accordance with the terms of the following 
claims. ' 

I claim: 
1. In a charge forming device, an induction 

passe :, a pressure responsive air vane in said 
passa e, and vibration damping means for said 
vane comprising an inertia member having an 
overrnnning frictional connection with said vane 
and 1 elding stop means for said inertia member 
having an overrunning connection with said vane 
of higher frictional characteristics than said ?rst 
mentioned connection. 

2. In a charge forming device, an induction 
passage, a pressure responsive air vane in said 
passage, and vibration damping means for said 
vane comprising an inertia member having an 
overrunning frictional connection with said vane 
and a yielding stop member connected to said 
vane through frictional means having higher 
frictional characteristics than said ?rst men 
tioned connection and tending to limit rotation of 
the vane relative to the inertia member. 

3. A carburetor comprising an induction pas 
sage, a rotatable air vane in said induction pas 
sage movable toward open position by flow of air 
therepast, and vibration damping mechanism for 
said air vane comprising a rotatable inertia mem 
ber, friction means connecting said inertia mem 
ber to said vane, and yielding stop means con 
nected to said vane through friction means of 
higher torque than said ?rst mentioned friction 
means and tending to limit rotation of said in 
ertia member relative to said vane. 

4. A carburetor comprising an induction pas 
sage, a shaft extending transversely thereof and 
offset from the center of the induction passage, 
an air vane mounted eccentrically on said shaft 
and movable toward open position by flow of air 
through the induction passage, and vibration 
damping mechanism comprising an inertia mem 
ber mounted on said shaft and rotatable relative 
thereto, friction means resisting rotation of the 
inertia member relative to the shaft, a stop mem 
ber mounted on said shaft and rotatable relative 
thereto, connecting means between the inertia 
member and the stop member permitting a lim 
ited degree of rotation therebetween, and friction 
means resisting rotation of the stop member 
relative to the shaft. ' 

5. A carburetor comprising an induction pas 
sage, a shaft, an air vane ?xed to the shaft and 
rotatable by flow of air through the induction 
passage, an inertia member mounted on the shaft 
and rotatable relative thereto, friction means re 
sisting rotation of the inertia member relative to 
the shaft, a stop member mounted on said shaft 
and rotatable relative thereto, connecting means , 
between the inertia member and the stop member 
limiting rotation of the stop member relative to 
the inertia member, and friction means resisting 
rotation of the stop member relative to the shaft. 

6. A carburetor comprising an induction pas 
sage, a shaft mounted transversely of said pas 
sage an air vane ?xed to the shaft and rotatable 
by flow of air through the induction passage, an 
inertia member rotatably mounted on the shaft 
exteriorly of the induction passage, friction means 
resisting rotation of the inertia member relative 
to the shaft, a yielding stop member carried by 
the shaft and having an overrunning connection 
with the inertia member, and friction means re 
sisting rotation of the stop member relative to the 
shaft. 

'7. A carburetor comprising an induction pas 
sage, a shaft, an air vane?xed to the shaft and 
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8 
rotatable therewith by ?ow of air through the in 
duction passage, an inertia member frictionally 
rotatable on the shaft, and a stop member fric 
tionally rotatable on the shaft and having an 
overrunning connection with the inertia mem 
ber. 

8. A carburetor comprising an induction pas 
sage, a shaft, an air vane ?xed to the shaft and 
rotatable therewith by flow of air through the in~ 
duction passage, an inertia member frictionally 
rotatable on the shaft, said inertia member being 
of generally cylindrical form and being coaxial 
with the shaft and having a segmental slot at one 
end, and a stop member frictionally rotatable on 
the shaft and positioned to engage the respective 
walls of said slot upon rotation of the stop mem 
ber relative to the inertia member through a pre 
determined angle. 

9. A carburetor comprising an induction pas 
sage, a shaft, an air vane ?xed to the shaft and 
rotatable therewith by ?ow of air through the 
induction passage, an inertia member rotatable 
on the shaft, said inertia member being of gen 
erally cylindrical form and being coaxial with 
the shaft and having a segmental slot at one end, 
a yielding stop member frictionally rotatable on 
the shaft and positioned to engage the respective 
walls of said slot upon rotation of the stop mem 
ber relative to the inertia member through a 
predetermined angle, and a friction disk ?xed to 
the shaft and engaging the inertia member to op 
pose relative rotation between the shaft and the 
inertia member. 

10. The invention de?ned in claim 9; compris 
ing in addition resilient means mounted in a 
conterbore in the inertia member and acting 
axially thereof to maintain the same in fric 
tional contact with said friction disk. 

11. The invention de?ned in claim 9, compris 
ing in addition positive stop means limiting ro 
tation of the vane relative to the induction pas 
sage. 

12. A carburetor comprising an induction pas 
sage, a shaft journaled in the walls thereof, an 
air vane ?xed to the shaft and rotatable there 
with by ?ow of air through the induction pas 
sage, an inertia member rotatable on the shaft, 
said inertia member being of generally cylindri 
cal form and being coaxial with the shaft and 
having a segmental slot at one end, a stop mem 
ber frictionally rotatable on the shaft and posi 
tioned to engage the respective walls of said slot 
upon rotation of the stop member relative to the 
inertia member through a predetermined angle, 
and a friction disk ?xed to the shaft and en 
gaging the inertia member to oppose relative ro 
tationtherebetween with a less frictional torque 
than that exerted by said stop member. 

13. A carburetor for an internal combustion 
engine, comprising an induction passage, a shaft 
journaled transversely in the walls of said in 
duction passage, an air vane ?xed to the shaft 

- and rotatable therewith by flow of air through 
the induction passage, positive means limiting 
angular movement of said vane, an inertia mem 
ber rotatable on the shaft, 2. stop member fric 
tionally rotatable on the shaft and having an 
overrunning connection with said inertia mem 
ber, and a friction disk ?xed to the shaft and 
engaging the inertia member to oppose relative 
rotation therebetween. 

14. Vibration damping means for a shaft, com 
prising an inertia member rotatable on the shaft, 
said inertia member being of generally cylindri 
cal form and being coaxial with the shaft and 



2,501,060 
, . 

having a segmental slo at one end, a yielding 
stop member frictionally rotatable on the shaft . 
and positioned to engage the respective walls of 
said slot upon rotation of the stop member rela 
tive to the inertia member through a predeter 
mined angle, and a friction disk ?xed to the shaft 
and engaging the inertia member to oppose rela 
tive rotation therebetween with less frictional 
torque than that exerted ,on the stop member. 

15. A vibration damping device for a shaft, 
comprising an inertia member rotatable on the 
shaft and formed with angularly spaced stops, a 
stop member frictionally rotatable on the shaft 
and positioned to engage said stops upon rota 
tion of the stop member relative to the inertia 
member through a predetermined angle, and a 
friction element engaging the shaft and the in 
ertia member to oppose relative rotation there 
between with less frictional torque than that 
exerted on the stop member. ' 

16. A device for damping vibration of a shaft, 
comprising a statically balanced inertia member 
rotatable on the shaft and having angularly 
spaced stops, a stop member rotatable on the 
shaft and positioned to engage the stops upon _ 
rotation of the stop member relative to the in 
ertia member through a predetermined angle, a 
friction element interposed between the stop 
member and the shaft to oppose relative rotation 
therebetween, a friction element interposed be 
tween the inertia member and the shaft to oppose 
relative rotation therebetween, and yielding 
means maintaining the effectiveness of both of 
said friction elements in such degree that rota 
tion of the inertia member relative to the shaft 
is opposed by less frictional torque than that op 
posing rotation of the stop member relative to 
the shaft. _ v 

17. In a charge forming device, an induction 
passage, a pressure responsive air vane in said 
passage, and‘ vibration damping means for said 
vane comprising an inertia member rotatable on 
the shaft. said inertia member being of gener 
ally cylindrical form and being coaxial with the 
shaft and having a segmental slot. at one end, a 
yielding stop member friotionally rotatable on 
the shaft and positioned to engage the respective 
walls of said slot upon rotation of the stop mem 
ber relative to the inertia member through a pre 
determined angle, and a friction-disk ?xed to the‘ 
shaft-and engaging the inertia member to 0p 
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10 
pose relative rotation therebetween with less 
frictional torque than that exerted on the stop 
member. 

18. In a charge forming device, an induction 
passage, a pressure responsive air vane in said 
passage, and vibration damping means for said 
vane comprising an inertia member rotatable on ' 
the shaft and formed with angularly spaced 
stops, a stop member frictionally rotatable on 
the shaft and‘ positioned to engage said stops 
upon rotation of the stop member relative to the 
inertia member through a predetermined angle, 
and a friction element engaging the shaft and 
the inertia member to oppose relative rotation 
therebetween with less frictional torque than that 
exerted on the stop member. 

19. In a charge forming device, an induction 
passage, a pressure responsive air vane in said 
passage, and vibration damping means for said 
vane comprising a statically balanced inertia 
member rotatable on the shaft and having angu 
larly spaced stops, a stop member rotatable on 
the shaft and positioned to engage the stops upon 
rotation of the stop member relative to the in 
ertia member through a predetermined angle, a 
friction element interposed between the stop 

. member and the shaft to oppose relative rota 
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tion therebetween,v a friction element interposed 
between the inertia member and the shaft to op~ 
pose relative rotation therebetween, and yielding 
means maintaining the e?ectiveness of both of 
said friction elements in such degree that rota 
tion of the inertia member relative to the shaft 
is opposed by less frictional torque than that op 
posing rotation of the stop member relative to 
the shaft. 
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