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This invention relates to new and useful improvements in gas carbureting apparatus. 
(One object of the invention is to provide an 

improved carburetor particularly adapted for the 
handling of gaseous fuels Such as proparie 
butane, wherein an improved provision is made 
for positively shutting off the gas control valve 
when the engine to which the carburetor is con 
nected, is not functioning. 
A particular object of the invention is to pro 

vide an improved carburetor particularly adapt 
able for use With gaseous fuels, in which the fuel 
control Valve is balanced When the CarburetOI is 
Operating, but is unbalanced toward a closed 
position when the carburetor is not in operation. 
An important object of the invention is to pro 

vide an in proved carburetor of the character 
described having a balanced fuel control valve 
which permits the utilization of an extremely 
light valve spring, with its consequent sensitivity, 
and therefore allows the incorporation of a relaa 
tively large venturi in the intake stack of the 
engine With Which the carburetor is employed. 
A still further object of the invention is to 

provide an improved carburetor of the character 
described in which increase of the pressure of 
the gas Supply will not force the fuel control 
valve Open; and Wherein rupture or damage to 
the control diaphragm or diaphragms will not 
result in a leakage of fuel gas. 
A further and particular object of the inven 

tion is to provide an improved carburetor of the 
character described in which balancing and un 
balancing of the fuel control valve is occasioned 
electrically by the turning on and off of the 
ignition Switch of the engine with which the 
carburetor is employed. 
A construction designed to carry out the inven 

tion. Will be hereinafter described together with 
other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, 
Wherein examples of the invention are shown, 
and Wherein: 

Fig. 1 is a side elevation of a carburetor con 
structed in accordance with this invention, and 
includes a sectional view of the intake stack of 
an engine With which the carburetor is associ 
ated, and 

Fig. 2 is an enlarged, vertical, sectional view 
of the carburetor body. 

It has long been a problem in internal com 
bustion engines to obtain or design a carburetor, 
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or liquid fuels such as gasoline, which will give 
the full available power or efficiency at various 
engine speed and throttle settings. One prin 
cipal problemi which heretofore has not been 
Successfully solved is the restrictive effect of the 
venturi in intake stacks or passages of such 
engines. The use of the venturi is almost uni 
Versal, and provides the necessary fluctuation in 
pressure in accordance with the air flow to the 
engine. This fluctuating pressure is employed 
to meter the fuel being used and to regulate the 
flow of fuel in accordance with the engine 
demand. The prior devices in this particular art 
Operate very well over intermediate speed and 
powei ranges. However, it has been found that 
When an engine is operating under a heavy load 
or at relatively high speed, the restrictive effect 
of the Venturi becomes of consequence and pre 
vents full and complete flow of air through the 
intake stack. Thus, with a full throttle setting, 
the manifold pressure of an internal combustion 
engine Will drop exponentially as the speed or 
revolutions per minute of the engine increases. 
In Some instances, this drop in manifold pres 
Stre due to the restrictive action of the venturi 
in obstructing flow of air into the engine will 
amount to 4% inches of mercury, as illustrated 
in Fig. 10-10 of the publication Internal Com 
bustion Engines by J. A. Polson, published by 
John Wiley & Sons, Inc. in 1931. Thus curve 
represents mean effective pressure in inches of 
mercury plotted against speed in miles per hour 
for a typical automobile engine, and shows a 
manifold pressure drop of approximately 4% 
inches of mercury at a speed of 90 miles per hour. 
9ne obvious solution of this problem is to 

enlarge the size of the venturi so as to present a 
larger cross-sectional area for the flow of air into 
the engine. However, as the venturi is enlarged 
in diameter, the action in creating a pressure 
drop proportional to the air flow threrethrough 
begins to decrease. Thus, a smaller pressure 
differential is made available for metering pur 
poses, and the problem of such metering in 
Creases in difficulties. Where spring controlled 
elements are arranged to respond to this pressure 
differential, the Spring value or strength must be 
decreased to maintain sensitivity, especially over 
the intermediate and lower speed ranges. 
The use of large area venturis and light weight 

regulator Springs has been attempted in the gase 
ous fuel art of carburetion. However, a serious 
problem has been the leakage of the fuel gas past 
the metering valve when the latter is in a sup 

either for use With gaseous fuels such as butane, 55 posedly closed position. This problem arises be 
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cause of the light weight spring employed and 
the inability of Such a spring to hold the meter 
ing valve in a tight seating position unless the 
metering valve is absolutely balanced. 

It will be seen from the foregoing that the 
adequate closing of a metering valve depends in 
part upon the valve being of a balanced nature. 
It is also extremely desirable that the valve 
should be of the pressure-closing type, that is, 
a valve which is urged toward a closed position 
by the pressure of the gaseous fuel Supply. How 
ever, a second problem, common to carburetors, 
arises in connection. With the balancing of the 
valve, and this is the supplying of adequate fuel 
under idling or low speed or load conditions of 
the engine. When an internal combustion en 
gine is idling or operating at low power loads, the 
air flow through the intake stack may be quite 
Small and inadequate to create a preSSure drop 
in the venturi section sufficient to actuate the 
metering structure of the carburetor. It is cus 
tomary, therefore, to make special provision for 
idling of such an engine by establishing Com 
munication with the intake stack below the throt 
tle valve where the manifold Suction is relative 
ly high, and to communicate this high Suction, 
or low pressure, to a diaphragm or Some other 
suitable element operatively connected to the me 
tering valve. This structure, however, results 
in unbalancing of the Valve element and thus 
works in opposition to the Solution of the high 
power loading problem. The present invention 
solves both problems by the incorporation of an 
additional structure into the carburetor which 
makes available means for selectively controlling 
the various pressures and fluid flows encountered 
in devices of this type to achieve a balanced valve 
when such is desired and an unbalanced valve 
when the latter condition becomes of benefit. 

Proceeding now with a description of one emi 
bodiment of the invention, the numeral 0 desig 
nates in the drawings, a relatively flat, cylindri 
cal body or fuel metering valve casing which is 
hollow and provided with a screw-threaded in 
let boss and a screw-threaded outlet bOSS 2 
diametrically opposed to the boss . An inlet 
pipe i3 is connected into the boss for Supply 
ing fuel gas, such as butane, propane, natural 
gas and the like, to the carburetor, while an out 
let pipe 4 is connected into the boss 2 for Con 
ducting metered fuel gas from said carburetor 
body. The carburetor is used in conjunction. With 
the air intake stack 5 of an internal combustion 
engine. (not shown), said stack including a ven 
turi section 6, the pipe f4 connecting into a 
nozzle or fuel inlet 7 associated with the ven 
turi section. The usual throttle Valve 8 is pro 
vided in the stack 5 below or downstream of the 
venturi section 6, while a choke valve 9 is po 
sitioned in the stack above or upstream from Said 
venturi. 
An integral transverse plate 20 extends acroSS 

the lower portion of the carburetor body 0 and 
forms a fuel chamber thereabove and a fuel Sup 
ply chamber therebelow. An integral inlet box 
2 encloses the inner end of the inlet bOSS , the 
lower end of the inlet box 2 opening through 
the plate or wall 20 so that incoming fuel gas 
may flow through said inlet box and into the 
fuel supply chamber beneath the plate 20. A 
central opening 22 is provided in the plate 20 
and receives a valve Spider 23 having a valve seat 
24 at its lower extremity. A fuel inlet valve 25, 
formed of synthetic rubber or some other suit 
able material, is adapted to engage the seat 24 

20 designated as the fuel chamber. 

4. 
upon upward movement, the upstanding shank 
26 of Said valve passing through a valve stem 
guide 27 which projects upwardly from the 
spider 23. 
The outlet bOSS 2 is provided With an outlet 

box 28 formed integrally with the carburetor 
body O and the plate 20, and disposed within 
the fuel chamber So as to encompass the outlet 
to the pipe 4. An adjustable metering or regul 
lating valve (not shown) is provided in one side 
Wall of the box 28 for regulating communication 
between said box, and therefore the pipe 4, and 
the interior of the valve body O above the plate 

This wave 
functions in the usual manner to control the 
richness of the fuel mixture. A suitable cap 29 
is provided for the valve body, and a flexible con 
trol diaphragm 30 is clamped between said cap 
and the upper end of the valve body. The stem 
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cylindrical chamber 42 beneath the well 36. 
75 

26 of the valve 25 is secured to the central por 
tion of the diaphragm 30 in the usual manner 
A coiled spring 3 is confined between the under 
Side of the diaphragm 30 and the upper end of 
the spider 23, the spring thus constantly urging 
Said diaphragm upwardly to draw the stem 26 
and the valve 25 upwardly and close the latter. 
An inverted Well or recess 32 is formed in the 
cap 29 and is open to the upper side of the dia 
phragm 30, while a suitable Small pipe or con 
ductor 33 extends between said recess and the 
interior of the intake stack 5, the connection 
of the pipe 33 into said stack being at a point 
upstream at all times of the choke valve 9. 
The structure illustrated and described up to 

this point amounts to the usual type of fuel gas 
pressure regulating instrumentality and serves to 
maintain a metered Supply of fuel gas to the pipe 
4. Fuel gas flows from the inlet boss ff, and 

is metered by the valve 25 in accordance with 
the relative pressures above and below the dia 
phragm. 30. 
The lower end of the body O is closed by a 

base plate 34 spaced below the plate 20 there be 
ing a suitable biasing diaphragm 35 clamped be 
tween the lower edge of the housing 0 and the 
upper side of Said plate. A relatively shallow and 
Wide sump or chamber 36 is formed in the central 
portion of the base plate 34, and receives the 
lower end of a depending stem 37 carried by the 
valve 25. The diaphragm 35 overlies the open 
upper end of the well 36, and the depending stem 
37 extends through the central portion of said 
diaphragm and is clamped thereto by a nut 38. 
The stem. 37, the central portion of the diaphragm 
35, and the valve 25 thus move vertically Within 
the carburetor as an integral unit. For the pur 
pose of confining the flexing of the diaphragm 
35 to the portion overlying the well 36, an annu 
lar clamping ring 39 rests upon the upper Surface 
of said diaphragm and is held upon the plate 34 
by engagement beneath shoulders 40 (one shown) 
cut into the underside of the housing 0. The 
inside diameter of the ring 39 is substantially 
equal to the inside diameter of the Well 35, and 
the diaphragm is thus clamped to the plate 34 
around the margin of Said Well 36. 
The additional diaphragm 35 provides a means 

for selectively controlling the movement of the 
valve 25, since differential pressures applied 
across the diaphragm will serve to urge said valve 
either toward an open or closed position. The 
plate 34 is provided with a circular depending 
skirt or wall 4f which defines a substantially 

A. 
bevelled, upwardly divergent opening 43 is cut in 
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the bottom of the well 36 and extends into the 
chamber 42 thereby providing communication be 
tWeen the well and the chamber. The bevelled 
opening 43 receives the bevelled head 44 of a 
Screw-threaded plug 45, the screw-threaded pin 
46 of Said plug projecting downwardly into the 
chamber 42. A guide sleeve 47 has its upper end 
internally screw-threaded and receiving the 
Screw-threaded pin 46 so as to support said sleeve 
47 from the plug 45. A screw-threaded plug 48 
ScreWS into the lower end of the sleeve to close 
the Same. The sleeve 4 is surrounded by the 
Windings of a solenoid coil or electromagnetic coil 
49, insulating washers 50 being disposed between 
the upper end of said coil and the upper end of 
the chamber 42, and beneath the lower end of 
Said coil. The sleeve 47 carries a relatively wide, 
OutWardly extending flange 5 which engages be 
neath the lowermost insulating washer 59 and 
preSSes its outer marginai edge upwardly against 
an internal, annular flange 52 formed upon the 
interior of the chamber 32 and projecting radial 
ly inwardly from the wall 4 f. The open lower end 
of the chamber 82 is closed by a transverse plate 
53 secured thereto by bolts 54. 
A cylindrical Valve plug or Solenoid armature 

55 is received within the sleeve. At and confined 
between the plugs 45 and 48. Suitable disk-like 
valve elementS 56 are recessed in the upper and 
lower ends of the plug 55, said disks being formed 
of fiber or any other suitable semi-resilient ma 
terial. The lower plug 48 is provided with an up 
standing teat or valve seat 5 and an axial passage 
or inlet 58 communicating between the lower end 
of said plug and the upper end of the teat 57. The 
lowermost valve disk 56 is adapted to seat upon 
the upper end of the teat 57 and shut off the 
passage 58. 
The upper plug 46 carries a similar teat or valve 

seat 59 which depends from its lower end and is 
adapted to be engaged by the uppermost valve 
disk 56. A passage or inlet 60 extends upwardly 
from the lower end of the teat 59 into the body 
of the plug 46 and then laterally into communi 
cation with an annular groove 6 encompassing 
the bevelled head 44. Communication is thus 
established between the interior of the sleeve 47 
and the groove 6. For communicating gas pres 
Sure to and from the groove 6, a restricted pas 
Sage 62 is formed in the body 0 and the plate 34, 
and extends from a point Within the body lobe 
low the wall 20, through said body, through the 
diaphragm 35, and through the plate 34, into the 
wall of the beyelled opening 43 in horizontal aline 
ment with the annular groove 6. Fuel gas may 
thus pass from the upstream side of the valve 25 . 
through the passage 62, the groove 6 and the 
passage 60, and into the interior of the sleeve 47. 
The plug 46 also carries a longitudinally ex 

tending passage or outlet 63 which communicates 
with the lower end of the plug exteriorly or out 
Wardly of the teat 59 and extends into a shallow 
Sump 64 cut in the upper surface of the head 44. 
Since the lower end of the passage 63 is positioned 
outwardly of the depending teat 59, the engage 
ment of said teat by the upper valve disk 56, will 
not shut off communication through the passage 
63. Thus, the valve plug and the teats 57 and 
59 form a three-way valve or selective control 
valve for alternately placing the well 36 in com 
munication with the passages 58 and 60. 
The valve plug or cylinder 55 is formed of a 

suitable magnetic material, Such as Soft iron, 
so as to be responsive to changing magnetic fields 
and to respond to energization of the magnetic 
coil 49, the relative length of the interior of the 

{} 

75 

is communicated to the passages 69 and 9. 

sleeve 4 and of the plug 55 being such as to 
permit Said plug to undergo a limited iongitu 
dinal movement within said sleeve when an elec 
tric current is passed through coil 49. For Sup 
plying Such electric current to the coil 49, a pair 
of electrical leads 64 are connected thereto, one 
of Said leads being Secured to a ground connec 
tion 65, while the other extends to an elec 
trical terminal 66. Suitable connection (not 
shown) is made between the terminal 66 and the 
ignition switch (not shown) of the engine upon 
which this carburetor is to be used. 
The plate 34 is provided with a depending boss 

67 at one side, said boss having a screw-threaded 
Opening 68 extending horizontally thereinto from 
its outer side. A passage 69 has its lower end 
communicating with the opening 68 and extends 
upwardly through the material of the boss G7, 
the carburetor body 0 and the wall of the box 
28, to a point within the upper portion of the 
carburetor body immediately below the dia 
phragm 3i). A Second passage 9 communicates 
between the opening 68 and that portion of the 
chamber 42 below the flange 5 and above the 
bottom plate 53. The opening 68 is connected 
With the air intake Stack 5 by a suitable pipe or 
idling Conductor , said pipe connecting into the 
intake Stack below the throttle valve 8. Thus, 
the manifold pressure existent within the engine 
and below the throttle valve 8, is communicated 
at all times to the passages 69 and 7. 
In the operation of this carburetor, the coil 

89 is energized automatically when the ignition 
switch of the engine is turned to “on' position. 
The energization of the coil 49 results in the 
creation of a magnetic flux within the sleeve 4T, 
thereby causing the valve plug 55 to move up 
Wardly within the sleeve and press the upper 
valve disk 58 into engagement with the lower end 
of the depending teat 59. Communication 
through the passage 60 is thus cut off, and the 
Inanifold pressure of the engine is communicated 
through the pipe 7 , the passage 70, the pas 
Sages 58 and 63, to the underside of the dia 
phragm, 35. As Soon as cranking of the engine is 
commenced, the manifold pressure drops which 
results in downward flexing of the diaphragm 35 
and opening of the valve 25 to permit fuel gas to 
foW to the nozzle and result in starting of the 
engine. While the engine is idling, the air flow 
through the Venturi section 6 is insufficient to 
Create an adequate pressure drop within the pipe 
f4 for actuation of the diaphragm 30 and proper 
Opening of the valve 25. However, the low mani 
fold pressure characteristic of an idling condition 

AS 
previously recited, the reduced pressure within 
the passage 70 permits the diaphragm 35 to flex 
downwardly under the pressure of the gas supply 
above said diaphragm to compress the spring 3 
and to open the valve 25 for the supplying of 
sufficient fuel for idling purposes. This fuel may 
flow to the intake stack through either or both of 
the pipes 4 and , and is admixed with the in 
coming air stream. Within said intake stack. As 
the throttle valve 8 is opened and the speed or 
power output of the engine is increased, the air 
flow through the venturi section 6 becomes 
adequate to cause the necessary pressure drop 
Within said section, and therefore Within the 
pipe f4, to cause the diaphragm 33 to function 
and take over almost the entire control of the 
metering action provided by the valve 25. 
The idling action described is of considerable 

importance when it is kept in mind that the 
venturi Section 6 is somewhat larger than the 
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normal element of this type, and that the lack o 
pressure drop under idling conditions in this en 
larged venturi section is much more nearly Com 
plete than is the case with Smaller venturi Sec 
tions. 

Having placed the engine in operation and 
properly provided for its fuel supply from the 
time of starting up to the intermediate load, 
the enlarged venturi section now becomes of 
value in accommodating the large volumes of air 
required for heavy power load operation of the 
engine. As the speed and/or power load upon 
the engine reaches relatively high values, the 
enlarged venturi section permits the entry of 
sufficient volumes of air to provide for Such loads, 
but, due to its large cross-sectional area, it does 
not impress a permanent pressure gradient upon 
this incoming air sufficient to hamper the full 
power operation of the engine. With this struc 
ture, the maximum power output of the engine is 
limited by its displacement and other factors 
rather than by the quantity of air which may be 
forced through the venturi section under atmos 
pheric pressure. Thus, the drop in manifold 
pressure at high loads is relatively small, and 
the full power capacity of the engine is realized. 
Now, when it is desired to shut off the engine, 

the ignition switch is moved to its 'off' position 
thereby de-energizing the solenoid coil 49. When 
this occurs, the valve plug 55 drops onto the uppel' 
end of the teat 57 and closes off the passage 58. 
The manifold pressure is thereby no longer exert 
ed within the well 36, but rather the pressure of 
the gaseous fuel supply exerted through the pipe 
3, is also exerted through the passage 62 and 
the passages 60 and 63 to the underside of the 
diaphragm 35 within said well 36. Obviously, 
this same pressure is being exerted upon the 
upper side of said diaphragm and the latter is 
completely balanced. Of course, when the engine 
stops, atmospheric pressure is exerted through 
the pipes 4 and 33 to both sides of the diaphragm 
3C, and this diaphragm is also completely bal 
anced. Under these conditions, the relatively 
light-weight spring 3 f is capable of closing the 
valve 25 in a secure condition, and to this closing 
force exerted by the spring is added pressure di 
rected upon the under side of the valve 25 by the 
supplied fuel gas. A pressure differential exists 
across the valve tending to urge it toward a closed 
position, and the possibility of leakage is thereby 
minimized. 
Should the diaphragm 35 become ruptured or 

torn for any reason, no harm can result since all 
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avenues of escape for the fuel gas have been cut 
off. The pressure of this gas within the sleeve 
47 only serves to urge the lower valve disk 56 into 
tighter engagement with the upper end of the 
teat 57 and more securely close off the passage 
58. 

It is obvious that this invention solves a prob 
lem of long standing, and does so in a completely 
satisfactory and desirable fashion. It permits 
the utilization of a large diameter venturi Sec 
tion within the air intake stack of an engine with 
the resultant minimizing, if not elimination, of 
the undesrable pressure drop through Said ven 
turi section when the engine is operating under 
heavy loads. The invention permits this use by 
providing for the light-weight regulating Spring 
which must necessarily be employed in conjunc 
tion with such a venturi, and eliminates the un 
desirable results following the utilization of a 
“soft' storing and the hazards characteristic 
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one valve regulating diaphragm when the engine 
is in operation so as to provide for an adequate 
fuel supply under idling and low load conditions. 
The light-weight spring takes care of the meter 
ing function during intermediate and heavy loads, 
the small force it exerts causing it to be adequate 
ly responsive to the relatively small variations 
of pressure inherently existent in a venturi Sec 
tion of large diameter. However, when the 
engine is stopped, and it is necessary to shut-off 
all possible leakage of the fuel gas, the valve 
regulating diaphragm is again balanced thus 
permitting the light-weight spring to close Said 
valve and seat the same Sufficiently to preclude 
such leakage. In addition, the pressure-closing 
structure of the valve takes advantage of the 
force exerted by the gaseous fuel supply to bias 
the valve toward a closed position. However, 
it is to be noted that this use of the fuel supply 
pressure is adequately compensated for during 
operation of the engine by the differential loading 
of the diaphragms 30 and 35. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the de 
tails of the illustrated construction may be made, 
within the Scope of the appended claims, without 
departing from the Spirit of the invention. 
What I claim and desire to Secure by Letters 

Patent is: 
1. A gas carbureting apparatus for internal 

combustion engines having an engine intake stack 
with an air inlet and a fuel inlet and a throttle 
valve in the stack down stream of the fuel inlet, 
including, a fuel metering valve casing having a 
fuel chamber, a conductor connecting the fuel 
chamber with the stack inlet, a fuel inlet valve 
in the casing controlling the Supply of fuel to 
the fuel chamber, a fuel Supply conductor lead 
ing to the fuel inlet valve, a diaphragm in the 
casing connected to the inlet valve having one 
side exposed to the fuel gas pressure upstream 
of the inlet valve, the casing having a chamber 
exposed to the opposite side of the diaphragm, 
an idling conductor leading from the intake stack 
downstream of the throttle valve to the fuel 
chamber, a Second Valve in the casing, a bypass 
conductor leading from the idling conductor to 
the Second valve, a bypass passage leading from 
the fuel supply conductor upstream of the fuel 
inlet Valve to the Second valve, the second valve 
having a flow passage communicating with the 
last named chamber and flow passages communi 
cating with the bypass conductor and bypass pas 
Sage, and means for actuating said valve to place 
the bypass conductor and the bypass passage se 
lectively in communication. With the chamber en 
closing the opposite side of the diaphragm. 

2. A gas carbureting apparatus for internal 
combustion engines having an engine intake stack 
With an air inlet and a fuel inlet and a throttle 
valve in the stack downstream of the fuel inlet, 
including, a fuel metering valve casing having 
a fuel chamber, a conductor connecting the fuel 
chamber with the stack inlet, a fuel inlet valve 
in the casing controlling the Supply of fuel to the 
fuel chamber, a diaphragm in the casing con 
nected to the inlet valve having one side exposed 
to the fuel gas pressure upstream of the inlet 
Valve, a three-way valve having one passage com 
municating with the opposite side of the dia 
phragm, one passage communicating with the in 
take Stack downstream of the throttle valve, and 
One paSSage Communicating With the first-named 

thereof. The device automatically unbalances is side of the diaphragm, and means for actuating 
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the three-way valve to selectively place the Sec 
ond and third-named passages in communication 
with the opposite side of the diaphragm through 
the first-named passage. . . . . . 

3. A gas carbureting apparatus for internal 
combustion engines having an air intake stack 
With an air inlet and a fuel inlet and a throttle 
Valve in the stack downstream of the fuel inlet, 
including, a fuel metering valve casing having 
a fuel chamber and a fuel supply chamber, a con 
ductor connecting the fuel chamber With the 
Stack inlet, a fuel inlet valve between the fuel 
chamber and the fuel supply chamber, a dia 
phragm in the casing connected to the inlet Valve 
having one side exposed to the fuel Supply cham 
ber, the casing having a chamber exposed to the 
opposite side of the diaphragm, a second valve in 
the casing, an idling conductor leading from the 
intake stack downstream of the throttle valve 
to the fuel chamber, a bypass conductor leading 
from the idling conductor to the second valve, a 
bypass passage leading from the fuel Supply 
chamber to said second valve, the second valve 
having a flow passage communicating with the 
last-named chamber and flow paSSages communi 
Cating With the bypaSS conductor and bypass paS 
Sage, and means for actuating said valve to Selec 
tively place the bypass conductor in the bypass 
passage in communication with the last-named 
chamber enclosing the opposite side of the dia 
phl'agm. 

4. A gas carbureting apparatus as set forth in 
claim 3, and a magnetic coil for Operating the 
control valve. - 

5. A gas carbureting apparatus for internal 
combustion engines having an engine intake 
stack with an air inlet and a fuel inlet and a 
throttle valve in the Stack downstream of the 
fuel inlet, including, a fuel metering valve casing 
having a fuel chamber and a fuel supply cham 
ber, a conductor connecting the fuel chamber 
with the stack inlet, a fuel inlet valve between 
the fuel chamber and the fuel Supply chamber, 
a diaphragm in the casing connected to the inlet 
valve having one side eXposed to the fuel Supply 
chamber, a three-way valve having One paSSage 
communicating with the opposite side of the dia 
phragm, one passage communicating With the in 
take stack downstream of the throttle Valve, and 
one passage communicating with the first-named 
side of the diaphragm, and means for actuating 
the three-way valve to selectively place the Sec 
ond and third-named passages into communica 
tion with the opposite side of the diaphragm 
through the first-named paSSage. 

6. In a gas carbureting apparatus for internal 
combustion engines having an engine intake Stack 
with an air inlet and a fuel inlet and a throttle 
valve in the stack downstream of the fuel inlet, 
including, a fuel metering valve casing having a 
fuel chamber and a fuel Supply chamber, a con 
ductor connecting the fuel chamber with the 
Stack inlet, a fuel inlet valve between the fuel 
chamber and the fuel Supply chamber, a dia 
phragm in the casing connected to the inlet valve 
having one side exposed to the fuel supply cham 
ber, the Casing having a valve chamber com 
municating with the opposite side of the dia 
phragm, a Solenoid coil Surrounding the cham 
ber, a Solenoid armature in the chamber, a valve 
member on each end of the armature, a pair of 
valve seats in the valve chamber adapted to be 
engaged by Said valve members, one seat com 
municating with the fuel supply chamber, and 
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O 
the other seat communicating with the intake 
Stack downstream of the throttle valve. 

7. A gas carbureting apparatus for internal 
COmbustion engines having an engine intake stack 
With an air inlet and a fuel inlet and a throttle 
valve in the stack downstream of the fuel inlet, 
including, a metering valve casing fuel having a 
fuel chamber and a fuel Supply chamber, a con 
ductor connecting the fuel chamber with the 
stack inlet, a fuel inlet valve between the fuel 
chamber and the fuel supply chamber, a control 
diaphragm in the casing connected to the inlet 
Valve; One Side of the diaphragm being in coin 
inunication with the fuel chamber, a biasing dia 
phragm in the casing connected to the inlet 
Walve having one side exposed to the fuel supply 
chamber, and a control valve selectively placing 
the opposite side of the biasing diaphragm in 
Communication. With the fuel Supply chamber 
when in one position and in communication with 
the intake Stack downstream of the throttle valve 
When in another position. 

8. A gas carbureting apparatus for internal 
combustion engines having an engine intake stack 
with an air inlet and a fuel inlet and a throt 
tle Valve in the Stack downstream of the fuel in 
let, including, a fuel metering valve casing hay 
ing a fuel chamber and a fuel supply chamber, 
a conductor connecting the fuel chamber with 
the stack inlet, a fuel inlet valve between the 
fuel chamber and the fuel supply chamber, a 
control diaphragm in the casing connected to 
the inlet valve, one side of the diaphragm being 
in communication with the fuel chamber, a bias 
ing diaphragm in the casing connected to the 
inlet valve having one side exposed to the fuel 
Supply chamber, the casing having a valve cham 
ber communicating with the opposite side of 
the biasing diaphragm, a solenoid coil surround 
ing the chamber, a solenoid armature in the 
chamber, a Valve member on each end of the 
armature, and a pair of valve seats in the valve 
chamber adapted to be engaged by Said valve 
members, one seat communicating with the fuel 
Supply chamber, the other seat communicating 
With the engine intake stack downstream of the 
throttle wave. 

9. A gas carbureting apparatus for internal 
combustion engines having an engine intake 
Stack With an air inlet and a fuel inlet and a 
throttle valve in the Stack downstream of the 
fuel inlet, including, a fuel metering valve cas 
ing having a fuel chamber and a fuel supply 
chamber, a conductor connecting the fuel chann 
ber With the stack inlet, a fuel inlet valve be 
tween the fuel chamber and the fuel supply 
(chamber, a control diaphragm in the casing 
connected to the inlet valve, one side of the 
diaphragm being in communication with the 
fuel chamber, a biasing diaphragm in the cas 
ing connected to the inlet Valve having one side 
exposed to the fuel Supply chamber, said cas 
ing having a chamber exposed to the opposite 
Side of the diaphragm and a bevelled Opening in 
the bottom of the chamber, a tapered plug ex 
tending downwardly through the bevelled Open 
ing, a sleeve Secured to the depending end of 
the plug, a valve seat on the lower end of the 
plug, the plug having a longitudinal paSSage and 
having a passage between its valve seat and its 
side wall, the casing having a passage between 
the side Wall of the plug and the fuel Supply 
chamber, a second plug in the lower end of the 
sleeve having a valve seat on its upper end and 
a passage extending between the seat and its 
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lower end, an idling conductor communicating 
between the intake stack downstream of the 
throttle valve and the lower end of the Second 
plug, a solenoid coil surrounding the sleeve, 
means for electrically energizing said coil, an 
armature in the sleeve, and valve elements on 
both ends of the armature adapted to engage the 
valve seats on the two plugs. 

10. A gas carbureting apparatus for internal 
COmbustion engines having an engine intake 
stack with an air inlet and a fuel inlet and a 
throttle valve in the stack downstream of the 
fuel inlet, including a fuel metering valve cas 
ing with a fuel chamber and a fuel supply cham 
ber therein and a fuel inet valve between the 
chambers, a biasing diaphragm connected to the 
inlet valve, one side of the diaphragm being in 
pressural communication with the fuel Supply 
chamber, and a three-Way valve having one pas 
Sage communicating with the opposite side of 
the diaphragm, One paSSage adapted to be placed 
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in pressural communication with the intake 
manifold of the engine, and One paSSage in pres 
sural communication with the fuel Supply cham 
ber, and means for actuating the three-way valve 
to selectively place the second and third-named 
passages in communication with the opposite side 
of the diaphragm through the first-named paS 
Sage. 

SAM. P. JONES. 
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