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1. 

This invention relates to a device to provide 
in conjunction with a carburettor a secondary 
air supply for the induction system of an internal 
conbustion engine. 

It is known that carburettors for internal com 
bustion engines supply a fuel-air mixture which 
becomes increasingly rich as the engine load in 
creases. To counteract such enrichment devices 
have been proposed for admitting a Supply of 
uncarburetted air to the induction system of the 
engine. 

Generally these devices comprise a Spring 
loaded pressure responsive diaphragm or piston, 
operating to open or close a valve, controlling the 
supply of uncarburetted air. These devices have 
been found not to be fully effective for one or all 
of the following reasons. The required amount 
of uncarburetted air supplied to the fuel-air mix 
ture does not increase in the same proportion 
as the engine revolutions; very rapid and correct 
response to small changes in engine requirements 
is prevented by excessive friction of the piston 
operated valve and also by the inertia of the 
spring loading the piston or diaphragin, and 
finally the devices will not give: the same response: 
under varying atmospheric pressure. conditions 
because the degree of spring loading on the piston 
or diaphragm does not vary accordingly. 
. It is generally the object of this invention to 
provide an uncarburetted air inlet device which 
will overcome these disadvantages. 

Accordingly this invention provides a device 
operating to supply a regulated quantity of un 
carburetted air into the induction System auto 
matically as and When required. The device 
comprises a casing containing a double valve and 
valve seats; an inlet for atmospheric air below 
one valve and above the other; the valves being 
so shaped and proportioned that the static pres 
sures on them are Substantially balanced when 
they are closed; an outlet port for the air be 
tween the valve seats and a pressure responsive 
diaphragm moved by a differential pressure in the 
induction system, Such movement Serving to raise 
the valves from their seats. 
According to further features of the invention 

there are provided means for restricting the flow 
of air between the one inlet and One side of the 
diaphragin; the Valve stems and Valve Seats are 
given a streamline shape and there is provided 
an oil bath type of air cleaner for the air passing 
the inlet. 
The accompanying drawing shows a preferred 

form of the device and is a sectional side eleva 
tion in a normally operating position. 
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2 
The device consists of a cylindrical casing 

With its top opening into a flattened or elliptically 
Shaped chamber 2 divided by a pressure respon 
Sive diaphragm 3. The centreportion 4 of the 
length of the casing is closed by a pair of super 
imposed valve seats 5 and 6 and a double balanced 
valve 7 seating therein. Its stem 8 projects 
through the top and botton seats 5 and 6 re 
Spectively. The top 9 of the stem 8 is attached 
to the pressure responsive diaphragm 3. The 
projecting portions of stem 8 are adapted to 
reciprocate centrally in guides carried in spiders 
l, f2, the lower part () of said stem being ex 

tended for this purpose. The bottom 3 of the 
Casing is extended to carry a spider 4 the bottom. 
of which is provided with a projection 5 carry 
ing an oil bowl 6. 
Atmospheric air enters through aperture T be 

tween bowl í6 and the casing í and after being 
cleaned in bowl is enters the casing through 
Spider - fá. 

8 is a channel in the wall of the casing and 
allows a portion of the air entering through 7. 
to pass to the top of the casing and down 
through Spider i?. The fiow of air through the 
Channel. 8 is controlled by a choke 9 which con 
Veniently is Screwed into the channel and held 
in position by a lock nut 26. 

2 is an outlet for the air passing the valve 
Seats 5, 6, and is provided as shown, with a flange 
22 for connecting it to the induction system of an 
internal combustion engine. The portion 23 of 
chamber 2 above the diaphragm. 3 is connected 
to the throat of the venturi of the carburettor 
by means of a tube (not shown) connecting with 
nipple 24. If desired the top of the valve stem 9 
may be extended above the top of the chamber 2 
to serve as an indicator 25 showing the position 
of the valves 7. The indicator 25 is seen through 
a WindoW 26 in the dome 27. 

For use, the flange 22 is attached to a suitable 
adaptor which is fitted between the carburettor 
and induction manifold so that the latter com 
municates through the outlet 2 with the cham 
ber 28 between the valve seats 5 and 6. The 
nipple 28 is connected to the throat of the carbu 
rettor, normally by means of flexible pipe. 
When the engine is idling with the throttle 

valve closed there is a reduction in pressure in 
the induction manifold acting on both valves and 
the flow of air past the throat of the carburettor 
Will be too slow to provide a reduction in preSSure 
in the top of chamber 2 sufficient to CauSe the 
diaphragm 3 to lift. The valves will thus re 
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iinain closed with the diaphragm 3 in its lowest 
position. 
As the throttle is opened slightly the increased 

flow of air through the carburettor throat re 
Sults in Sufficient reduction in pressure to cause 
the diaphragm 3 to move upwardly and to raise 
the valves 7 off their seats 5, 6. This slight 
movement of the valves from their seats 5, 6 
alters the Surfaces Subjected to air pressures SO 
that the double valve becomes fully balanced. 
Atmospheric air will flow past the oil cleaner f6, 
and both upper and lower valve seats 5, 6 into 
the induction system through outlet 2. With 
the valves 7 partially open the upward move 
ment of the diaphragm 3 by pressure of the at 
mospheric air, is opposed by the low pressure in 
the induction manifold and communicated 
through the outlet 2 and through the valve 
seat 5 the spider 1 i to chamber 2 below the di 
aphragm 3. - 
As the throttle valve of the engine is opened 

further there is a greater reduction in pressure 
in the throat of the carburettor causing the di 
aphragm 3 to lift still higher and to move the 
valve 7 further off their seats 5, 6. 
The upward movement of the diaphragm 3 is 

opposed to a lesser extent as it is lifted due to 
the pressure increase in the induction manifold. 

It Will be noted that the valves 7 are dimen 
sioned so that the pressures acting on them are 
substantially balanced. This is a necessary pro 
vision since for example, if there was only One 
valve provided on seat 6 a vacuum in outlet 2f 
would at once cause the valve to lift and the 
vacuum would be broken. Conversely, if the 
lower valve were eliminated and reliance Was 
placed on the valve on seat 5 a vacuum in 2 
would tend to hold this valve closed. Accord 
ing to the design of the device there is a greater 
area of the valve on seat 5 exposed to atmospheric 
pressure than the lower part of the valve ex 
posed to the pressure in chamber 28. On the 
other hand there is a greater area of the valve 
on seat 6 exposed to the reduced pressure in 
chamber 28, than the area, so exposed on the part 
of the valve T on seat 5. However when the air is 
moving through the device the balance of the 
valve 1 can be regulated by controlling the flow of 
air to spider by adjustment of the position of 
the choke 9. In fact the passage 8 can be so 
restricted that the lift of diaphragm 3 Will have 
little or no assistance of the atmospheric air pres 
sure on its lower side. 
The valve stem 8 at 29 and 30 below the upper 
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and lower valve 7 respectively and also the valve 
seats 5 and 6 above and below the valve seating 
are shaped as shown so as to provide substan 
tially streamline passages for the air flow about 
the Waves. 
The action of the device is responsive to the 

demand of the engine to which it is attached. 
If the flow of air through the throat of the 
carburettor has high velocity the diaphragm 3 
will lift the valves 7 from their seats 5, 6 and 
allow a relatively large volume of air to pass into 
the induction system which will in turn tend to 
lessen the flow through the throat until a bal 
ance is obtained. 

Normally the Weight of the valve and valve 
spindles Will be sufficient to prevent any Surging, 
hunting or bouncing of the valves but if neces 
sary a suitable spring may be inserted merely 
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to damp the movement of the valves. 
What I claim as new and desire to secure by 

Letters Patent is: 
A device connected to the carburettor and the 

induction system of an internal combustion en 
gine for supplying air direct to the induction Sys 
tem of the engine comprising a casing with a 
vertical passageway, a valve seat at each end of 
said passageway, two valves on a single Spindle 
cooperating with said valve seats, a chamber 
above said casing divided horizontally with a 
pressure responsive diaphragm, the valve spindle 
suspended from the centre of said diaphragm, 
the casing below the lower valve seat open to at 
mosphere, a channel for air from below the lower 
Valve to above the upper valve and below the 
pressure responsive diaphragm, an adjustable 
check in said channel, an air outlet from said 
vertical passageway between the two valves and 
a connection from above the pressure responsive 
diaphragm to the venturi of the carburettor. 
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