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This invention relates to certain new and 
useful improvements in carburetors, the ob 
ject being to provide a carburetor that will 
meter the most economical mixture of air 
and fuel at all loads and speeds under nor 
mal driving conditions and one that will 
produce the most powerful explosive mix 
ture at full load as in accelerating, hill 
climbing and speeding by controlling the 
fuel flow by the air velocity and vacuum 
in intake manifolds which are both the 
function of the load irrespective of the speed. 
Another object of the invention is to pro 

vide a carburetor with a movable air valve 
for actuating a plunger to let in air as the 
air valve opens or as the air velocity in 
Ce3SeS. 

A still further object of the invention is 
to provide a carburetor which is very simple 
and cheap in construction and one which is 
very economical in use, as the richness of 
the explosive mixture is automatically con 
trolled by the working condition of the in 
ternal combustion engine to which the car 
buretor is attached, by first calibrating the 
carburetor for maximum power at wide open 
throttle and then leaning up the mixture by 
bleeding air into the mixture between the 
air valve and throttle so as to obtain the 
maximum economy. 

It has been found by experimenting that 
for any given speed the air-gasoline ratio 
for maximum economy should vary from 
about 12 to 1 by weight at no load to about 
17 to 1 at full load while for maximum 
power a constant mixture of about 12 to 
1 should be maintained independent of the 
speed or load. In other words, the ideal 
carburetor would deliver a rich mixture at 
closed throttle and a gradually leaner mix 
ture as the throttle is opened and at about 
three-fourths load would autor Matically shift 
to the rich mixture. 

in the drawing I have si: Yºu a vertical 
section through a carburetor constructed in 
accordance with my inventioi in which 1 
indicates a shell having a lateral air inlet 
2 at its lower end and a throttle valve 
3 adjacent its upper end. The upper end 
of the shell is provided with a flange and is 
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adapted to be connected to the intake mani 
fold A of an internal combustion engine in the ordinary manner. 
The tubular shell is provided with an open 

lower end to receive an insert 4 provided 
with a Venturi tube 5 into which extends a 
low speed nozzle 6 supplied with fuel from 
a passage 7 in communication with a fuel 
bowl 8 as clearly shown. Extending up 
wardly from the fuel passage 7 is a high 
speed nozzle 9 which terminates adjacent 
the wall of the shell above the air inlet 2 
and over which is arranged an air valve 10 
pivotally mounted on the insert 4 and adapt 
ed to be normally held in the position shown. 
The construction thus far described is sub 
stantially the same as the ordinary Marvel 
type of carburetor now in use and to which 
my improved construction is adapted to be 
attached for obtaining the desired result. 
The shell 1 is provided with an openin 

11 on the opposite side of the air inlet an 
over which is secured a casting 12 provided 
with an obliquely arranged bore 13 enlarged. 
as shown at 14 and provided with a threaded 
end portion 15 in which is arranged an air 
screw shell 16 having an internally threaded 
portion 16 to receive an air screw 17 pro 
vided with a reduced portion 18 working 
in the outer end portion of a sleeve 19 which 
is slidably mounted in the bore 13 and is 
???? with an annular enlargement 20 tting snugly in the enlargement 14. 
The sleeve 19 is provided with an opening 

19' over which is slidably mounted a dash 
pot plunger 21 connected to the air valve 
10 by a rod 22 so as to be moved by the opening and closing movement of the air 
valve for opening and closing the opening 
19’ in the sleeve 19 to allow additional air 
into the mixing chamber of the carburetor 
below the throttle and between the throttle 
and the air valve. The plunger is held in 
the position shown by a spring 23 disposed 
in the plunger and engaged by the air screw 

so as to hold the air valve normally in closed position. 
The casting has a vertical passage 24 ex 

tending upwardly from the enlarged portion 
14 of the bore 13, which passage is also 
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enlarged as shown at 25 and is provided 
with an air inlet passage 26 in communica 
tion with the atmosphere and over which is 
slidably mounted a cup shaped piston valve 
27 working in the enlarged portion 25 of 
the passage 24 and adapted to close the pas 
sage 24 and air inlet opening 26. The upper 
end of the passage 25 is threaded and into 
it is screwed the threaded enlarged end of 
a hollow plug 28 in which is disposed a 
calibrated spring 28' extending into the pis 
ton valve 27 as clearly shown. 
The head of the plug and the lower en 

larged threaded end forms an annular cham 
ber 29 from which extends a horizontally 
disposed bore 30 passing through the cast 
ing and shell of the carburetor into the 
throat above the throttle valve. A bore 31 
is formed in the wall of the plug 28 so as 
to bring the interior of the piston valve 
in communication with the intake above the 
throttle valve to allow the same to be acted 
upon by the manifold suction and is fully 
closed at a depression of approximately 6 
of mercury and fully opened at approxi 
mately 7 of mercury. At wide open throt 
tle the valve 27 is shut and the carburetor 
is working under a rich explosive mixture 
and full power, but the moment the throttle 
is closed, it instantly opens and stays open 
as long as the vacuum is above approxi 
mately 7' of mercury. 
The air screw shell 16 is internally and ex 

ternally reduced at its inner end and forms 
in connection with the enlarged portion of 
the bore 13 concentric vacuum chambers 32 
and 33 in communication with one another 
by a passage 34. The inner chamber 33 is 
provided with a calibrated spring workin 
against the enlarged portion of the sleeve 
19 and the outer chamber 32 registers with 
a vertical passage 35 formed in the casting, 
which passage registers with a horizontally 
disposed passage 36. This passage 36 is 
in communication with the annular chamber 
29 and through the bore 30 is in communi 
cation with the bore of the carburetor above 
the throttle valve to allow the sleeve 19 to 
be acted upon by the pressure in the mani 
fold. As the pressure increases the sleeve 
moves toward the dash pot, plunger and opens the air port 19, the spring being cali 
brated to begin to open at the point of maxi 
mum suction and to be fully opened at the 
wide open throttle. The sleeve 16 and dash 
pot plunger being movable relative to one 
another act to control the admission of ad 
ditional air below the throttle, the sleeve 
being actuated by the pressure in the mani 
fold and the plunger by the increased air 
velocity in the carburetor. 
While I have shown certain details of con 

struction in producing a carburetor hav 
ing the advantages hereinbefore clearly set 
forth, I do not wish to limit myself to these 
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details of construction as I am aware that 
the specific construction to obtain the desired 
result can be changed without departing 
from the spirit of my invention. 
What I claim is:- 
1. A carburetor having a suction operated 

air valve with an auxiliary nozzle arranged 
thereunder, a throttle valve and an auxiliary 
air inlet, a plunger for controlling the ad 
mission of air through said auxiliary inlet, 
said plunger having a connection with said 
suction operated air valve, an auxiliary air 
valve for said auxiliary air inlet controlled 
by the vacuum above the throttle valve and 
a member in which said plunger works con 
trolled by the vacuum above the throttle 
valve for regulating the amount of air 
passing through said auxiliary air inlet. 

2. A carburetor having a suction operated 
air valve, a throttle valve and an auxiliary 
air inlet, two members movably mounted 
with respect to each other for controlling the 
admission of auxiliary air through said 
auxiliary air inlet, one of said members 
being actuated by the air valve, said air 
valve being operated by the suction below 
the throttle valve and the other by the 
vacuum above the throttle valve. 

3. A carburetor having an air valve, a 
throttle valve and an auxiliary air inlet 
below said throttle valve, two members mov 
ably mounted with respect to each other for 
controlling the admission of auxiliary air 
through said inlet, one of said members 
being operated by the air valve and the other 
??????über by the vacuum above the throttle 
ValVe. 

4. A carburetor having means for admit 
g ting auxiliary air below the throttle valve comprising an auxiliary air inlet from the 

atmosphere, and passages leading there 
from to a point below the throttle valve, a 
Suction operated air valve mounted in said 
carburetor, a valve mounted over said 
auxiliary air inlet and actuated by suction 
above the throttle and two members movably 
mounted with respect to each other for con 
trolling the passage of air through said pas 
Sages, one of said members being actuated 
by the suction operated air valve and the 
other by the pressure above the throttle. 

5. A carburetor having a shell having an 
air inlet at its lower end provided with high 
and low speed nozzles, a suction operated 
valve mounted over said high speed nozzle, 
a throttle valve, an auxiliary air inlet in 
communication with the atmosphere, means 
actuated by the vacuum above the throttle 
valve for controlling the admission of air 
through said auxiliary air inlet and means 
actuated by the suction operated valve for 
controlling also the admission of air through 
said auxiliary air inlet into the mixing cham 
ber of said carburetor. 

6. A carburetor having a suction operated 
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air valve, a throttle valve and an auxiliar 
air inlet below said throttle valve, a das pot plunger operated by said suction oper 
ated air valve for controlling the admission 
of air through said auxiliary air inlet and 
means actuated by the vacuum above the 
throttle valve for ¥¥ the amount of 
air admitted through said auxiliary air inlet. 

7. A carburetor having high and low speed 
nozzles and a throttle valve, an attachment 
for said carburetor comprising a casing 
having means for admitting auxiliary air 
below said throttle valve, said casing having 
concentrically arranged members mounted 
therein, a suction operated air valve for 
said carburetor, one of said members being 
connected to said suction operated air valve, 
and means for actuating the other member 
by the vacuum above the throttle valve. 

8. A carburetor comprising a shell having 
an air inlet at its lower end and a throttle 
valve at its upper end, high and low speed 
nozzles disposed in said shell, an air valve 
mounted in said shell over the high speed 
nozzle, a casting secured to said shell having 
an air inlet, a suction controlled valve ar 
ranged over said air inlet and two movable 
members mounted in said casting for con 
trolling the admission of air to said shell 
below the throttle, one of said members 
being actuated by the pressure in the mani 
fold and the other member being actuated 
by said first mentioned air valve. 

9. A carburetor having high and low 
speed nozzles, a throttle valve, a suction op 
erated air valve disposed over the high speed 
nozzle below said throttle valve, an auxili 
ary air inlet between said suction operated 
air valve and said throttle valve and means 
for controlling the admission of air through 
said auxiliary air inlet actuated by said suc 
tion operated air valve and the vacuum 
above the throttle valve. 

10. A carburetor comprising a shell hav 
ing a suction controlled air inlet valve and 
a throttle valve, said shell having an exten 
sion on Oneside provided with a bore hav ing an auxiliary air inlet, a valve controlling 
the passage of air through said auxiliary air 
inlet operated by the suction above said 
throttle valve, a sleeve movably mounted in 
said bore provided with an opening.in com 
munication with said auxiliary air inlet, 
said sleeve being operated by the suction 
above the throttle valve, a plunger working 
in said sleeve and controlling said opening 
and a connection between said plunger and 
said suction operated air valve. 

11. A carburetor comprising a shell hav 
ing a suction operated air inlet valve and a 
throttle valve, said shell having an exten 
sion on Oneside provided with a bore hav ing an auxiliary air inlet, a valve controlling 
the passage of air through said auxiliary air 
inlet operated by the suction above said 
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throttle valve, adjustable means for control 
ling the movement of said valve, a sleeve 
movably mounted in said bore provided with 
an opening in communication with said aux 
iliary air inlet, said sleeve being operated by 
the suction above the throttle valve, a plung 
er working in said sleeve and controlling 
said opening and a connection between said 
plunger and said suction operated air valve. 

12. A carburetor comprising a shell hav 
ing a suction operated air inlet valve and a 
throttle valve, said shell having an exten 
sion on one side provided with a bore hav 
ing an auxiliary air inlet, a valve controlling 
the passage of air through said auxiliary air 
inlet operated by the suction above said 
throttle valve, a sleeve movably mounted in 
said bore provided with an opening in com 
munication with said auxiliary air inlet, 
said sleeve being operated by the suction 
above the throttle valve, adjustable means 
for controlling the movement of said sleeve, 
a plunger working in said sleeve and con 
trolling said opening and a connection be 
tween said plunger and said suction operat 
ed air valve. 

13. A carburetor having a suction operat 
ed air valve and a throttle valve, a plunger 
connected to said suction operated air valve, 
means for resisting the movement of said 
plunger for normally holding said suction 
operated air valve in closed position, a mov 
able sleeve in which said plunger is mount 
ed, said sleeve being provided with an auxil 
iary air inlet, said plunger controlling the 
admission of air through said auxiliary air 
inlet and being actuated by the said suction 
operated air valve and by the pressure above 
the throttle valve. 

14. A carburetor having a mixing cham 
ber provided with a throttle valve for con 
trolling the outlet thereof, a suction operat 
ed air valve arranged below said throttle 
valve for controlling the admission of air 
to said mixing chamber, said mixing cham 
ber being provided with an auxiliary air in 
let, and means for controlling the passage 
of air through said auxiliary air inlet actu 
ated by the suction operated air valve and 
the pressure above the throttle valve. 

15. A carburetor having a mixing cham 
ber provided with means for supplying fuel 
and air thereto, a suction operated air valve 
for controlling the admission of air thereto, 
said mixing chamber being provided with 
an auxiliary air inlet, and means actuated by 
said suction operated air valve and the vacu 
um above the throttle valve for controlling 
the passage of air through said auxiliary 
air inlet. 

16. A carburetor having a suction operat 
ed air valve normally held in closed posi 
tion, a throttle valve, a movable sleeve actu 
ated by the pressure above the throttle valve 
provided with an auxiliary air inlet, a 
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plunger mounted in said sleeve for control 
ling the passage of air through said auxil 
iary air inlet having a connection with said 
suction operated air valve and means for 
controlling the volume of air passing 
through said auxiliary air inlet actuated by 
the pressure above the throttle valve. 
In testimony whereof I hereunto affix my 

signature. EUGENE C. RICHARD. 


