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My invention relates to internal combustion 
engines in general, and particularly to such en 
gines utilizing gaseous fuel, such as natural gas. 

It is the general practice to feed an internal 
combustion engine utilizing gas as a fuel an 
amount of gas With each intake of gas and fuel, 
proportional to the power output required. The 
amount of air admitted during each intake period 
is generally not varied with power output re 
quired. As a rule a speed governor actuates the 
gaS valve and as the engine tends to reduce speed 
due to an increase in load, the gas valve is opened 
an additional amount in order to maintain engine 
Speed within the regulatory limits of the gover 
O. 
The above described general practice is indeed 

a poor practice, as obviously the combustible mix 
ture is not maintained at a ratio most advanta 
geous for developing a Smooth and complete com 
bustion of each charge. As a consequence, en 
gines of this type often miss fire and are poor in 
fuel economy. 

It is therefore an object of my invention to 
provide means for maintaining a proper com 
bustible mixture at all permissible loads. 

It is also Common practice to obtain a com 
bustible mixture by virtue of a displacement of 
available air by a gas. That is, during the intake 
Stroke of an engine, the suction which pulls in 
air, creates a gas flow into the incoming air. 
Therefore, for a given piston displacement, ap 
proximately 10% to 15% by volume is gas and 
90% to 85% is air, taking the piston displace 
ment as 100%. 

It is therefore an object of my invention to 
provide means for obtaining 100% air volume per 
Cycle and add the necessary volume of fuel in ad 
dition, thus obtaining full benefit of the engine 
Capacity for delivering power without resorting 
to Supercharging. 
GaSeous fuels are not uniform in B. t. u. units 

available per unit quantity of gas. Therefore, 
another object of my invention is to provide ad 
justable means for maintaining a proper ratio of 
gaS and air for all loads to compensate for the 
discrepancies in heat content of the different 
fuels. 
My invention possesses many other advan 

tages and has other objects which may be made 
more easily apparent from a consideration of cer. 
tain embodiments of my invention. For this 
purpose I have shown one form of my invention 
in conjunction with a two stroke cycle natural gas 
burning internal combustion engine. I shall 
now proceed to describe this form in detail, which 

(C. 13-165) 
illustrates the general principles of my invention, 
but it is to be understood that this description is 
not to be taken in a limiting sense, since the Scope 
of my invention is best defined in the Subicined 
claims. 

In the drawing: 
Figure 1 represents, in part, a cross section of 

iny injector mixing Valve. 
Figure 2 represents a view taken through the 

plane A-A as shown in Figure 1. 
Referring now to Figures 1 and 2 in greater de 

tail, I show an injector valve having a main 
frame 2. The main frame is provided with an 
air intake valve insert 3 having a valve seat, 4 
and a Waive guide 5. A valve 6 having a stern 
and a stub 8 serves to close the air intake by 

being urged against valve seat 4 by means of a 
Spring 9 held against the under side of valve 
guide spider O. The tension of the spring may 
be Waried by means of nut . Incoming air is 
provided through air pipe f2 joined to air valve 
insert 3. 
Arm 3 is pivoted at P- on main frame 2 and 

end f4 rests on stub 8. Adjustable bushings 5 
in main frame 2, provided with guide opening 3 
(see Figure 2) guides a tappet , which in turn 
Operates rocker arm 8. Rocker arm 8 is pivoted 
at P-2 on main frame 2. This rocker arm oper 
ates gas Valve 9 by urging valve stem 20 down 
Wardly against the pressure exerted by spring 
2i, which Spring normally closes valve 9 on gas 
Valve Seat 22. Nut 23 is provided to adjust the 
Spring tension to a proper value, said value being 
at least sufficient to hold valve 9 tightly against 
its Seat to prevent gas under pressure conducted 
to the valve by means of pipe 24 attached to gas 
chamber 25 in main frame 2 from entering mix 
ing chamber 28. The spring pressure must also 
be sufficient to return the valve to its seat quickly 
after rocker arm 8 ceases to depress valve stem 
2. 

It Will also be noted by referring specially to 
Figure 2 that the guide opening 6 in adjustable 
bushing 5 is excentric with respect to the center 
line of the bushing. I provide bushing 5 with a 
flange 26 and a nut 27 which, when tightened, 
holds the bushing in a fixed position. I can now 
adjust the position of the tappet T with respect 
to pivot P- by rotating the bushing (with the 
nut loosened) until the proper relationship is ob 
tained between the movement of valve 6 and valve 
9. Nut 27 is then tightened. 
Thus, when air enters mixing chamber 28 

thirough pipe f2, the air lifts valve 6 off its seat 
by an amount proportional to rate of air entry 
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into chamber 28. Since, with modern practice, 
the gas in pipe 24 is kept at some desirable but 
Constant preSSure such as 10 or 15 pounds to the 
Square inch, Valve 9 will open by an amount Sufi 
cient to allow gas to enter mixing chamber 28 in 
exact proportion to the amount of air entering 
past Valve 6. As Soon as air stops entering, valve 
6 shuts and waive 9 also shuts. 
In my injector mixing valve, the gas is added to 

the amount of air by injection to the air. 
conventional methods of carburetion, gas is 
Sucked into the intake manifold and therefore the 
maximum power developed is less by the amount 
of air displaced by the incoming gas. 

Having described my invention, 
I claim: 
1. In a mixing device for mixing two fluids in a 

predetermined adjustable proportion, the combi 
nation comprising a body having a mixing cham 
ber provided with two inlets and one outlet, valves 
normally closing each inlet, a pivoted arm, oper 
ated by one inlet valve, a shaft actuated by the 
arm to move along the longitudinal axis of the 
shaft, and being adjustably mounted in an eccen 
tric bushing to adjust the distance between the 
pivot of the arm and the longitudinal axis, and a 
rocker arm operating the Second inlet valve in 
response to longitudinal movement of the shaft. 

2. in a mixing device, the combination com 
prising, a body having a mixing chamber pro 
vided with two inlets and one outlet, valves nor 
nally closing the inlets, one of said valves being 
actuated to open in proportion to the flow of a 
fluid through the corresponding inlet, and adjust 
able means for opening the other inlet Walve in 
proportion to the opening of the first inlet valve, 
thereby causing a second fluid to enter the mixing 

in - 
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chambers in predetermined ratio to the first fuid 
entering the mixing chamber, the means com 
prise tWO pivoted arms, one operated by the first 
inlet Valve and the other operating the second 
inlet Valve, and an adjustable linkage between 
the pivoted arms comprising a shaft operated by 
the first arm and imparting motion to the second 
arm, an adjustable bushing constricting the shaft 
to movements along its longitudinal axis, Said 
bushing being capable of changing the effective 
distance between the pivot of the first arm and 
the axis of the Shaft. - - 

3. In combination with an internal combustion 

O 

engine, an air and gaseous fuel mixing device 
comprising a body having a mixing chamber pro 
Wided With tWO inlets and one outlet, both inlets 
being provided With valves normally closing the 
inlets, one inlet waive being capable of opening in 
proportion to a flow of air urged through the 
inlet by the engine, means operated by the first 
inlet valve causing the second inlet, valve to open 
in proportion to the opening of the first inlet 
Valve, and a Supply of gaseous fuel connected to 
the second inlet valve, Said outlet being connected 
to the intake of the engine, the means compris 
ing a pivoted arm operated by the first inlet valve, 
a second pivoted arm operating the Second inlet 
valve, a member urged by the first aim to operate 
the Second arm, an adjustable busing constrict 
ing the movement of the member along an axis 
perpendicular to the axis of the pivots, Said bush 
ing being capable of adjusting the effective dis 
stance from the nember axis to the pivot axis, 
thereby causing a change in the proportion the 
second inlet valve opens to the opening of the first 
inlet Valve. - 

GEORGE ALEN SPELS 

15 

20 

25 

30 

35 


