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UNITED STATES PATENT OFF C E. 
2,244,111 

GAS MEXING APPARATUS 
Garnet W. McKee, Rockford, Il. 

Application April 22, 1939, Serial No. 269,387 
(C. 48-184) 2 Clains. 

In general, the present invention relates to ap 
paratus for mixing different kinds or Species of 
gases and Supplying the mixture under pressure 
to its point of use. More particularly the inven 
tion relates to that type of apparatus which is 
designed primarily to mix a gas of high calorific 
Value such, for example, as butane or propane 
With air in order to dilute the same for combus 
tion purposes, and as the main or essential parts 
thereof comprises (1) a motor driven compressor 
having the outlet or pressure side thereof con 
nected to the point or device to be supplied with 
the mixture of gas and air; (2) a zero governor 
having the inlet side thereof connected to receive 
gas under a comparatively low pressure from a 
Source of Supply; and (3) a mixing device having 
an elongated mixing chamber therein with a cir 
cular, plate formed, air inlet orifice at one end 
thereof communicating with the atmosphere 
around the apparatus, a coaxial, circular, plate 
formed, gas inlet orifice at the other end of the 
chamber communicating With the outlet Side of 
the Zero governor and a side outlet leading to 
and in communication with the suction side of 
the compressor, and also having a pair of propor 
tioning cone valves for controlling the inflow of 
gas and air into the mixing chamber, and means 
for conjointly opening and closing the valves 
in response, to variations in the compressor pro 
duced sliction in the mixing chamber. 
An apparatus of this type because of the use 

of proportioning cone valves in the mixing device 
Operates efficiently and effectively so to control 
the mixture that the ratio of gas and air is sub 
stantially constant or uniform throughout the 
range of capacity of the apparatus. It is, how 
ever, objectionable or defective from a practical 
standpoint for the reason that if there is a change 
in the calorific value of the gas and it is hence 
necessary or essential to change or vary the ratio 
of the gas and air an adjustment can be made or 
effected only by removing the orifice forming 
plates and the proportioning cone valves and sub 
stituting plates with different sized orifices and 
valves of different size or shape. Because such 
adjustment necessitates stopping the compressor 
and requires much time and the services of a 
skilled mechanic or Workman an apparatus of the 
type under consideration has met with Success 
only where there is no periodic variation or fiuc 
tuation in the calorific value of the gas. 
One object of the invention is to provide a gas 

and air mixing apparatus of the type and chair 
acter under consideration, which has greater 
capabilities of use and is more practical than pre 
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viously designed apparatus of the same general 
character by reason of the fact that it embodies 
as a part thereof simple means whereby addition 
all gas or air to compensate for any change in 
the calorific value of the gas may be intro 
duced into the mixing chamber while the COm 
pressor is in operation and without the necessity 
of dismantling the mixing device and changing 
or substituting the orific plates and the propor 
tioning cone valves. 
Another object of the invention is to provide a 

gas and air mixing apparatus of the last men 
tioned character in which the compensating 
means comprises an elongated chamber with a 
valve controlled conduit at one end thereof for 
the introduction of air under atmospheric pres 
Sure, a valve controlled conduit at its Other end 
for the introduction of gas under Zero or atmos 
pheric pressure from the outlet side of the zero 
governor, and an elongated longitudinally ex 
tending side cpening leading to the gas and air 
mixing chamber of the mixing device, and in ad 
dition comprises a plate valve which is slidably 
mounted with respect to, and serves to control 
the flow of gas or air for compensating purposes 
through, the side opening and is connected to 
the actuating or control means for the propor 
tioning cone valves of the mixing device in such 
in anner that it opens and closes conjointly with 
the cone. Valves. 
Another object of the invention is to provide 

a mixing apparatus of the last mentioned type 
and character in which the compensating means 
includes at one side of the plate valve controlled 
Side opening leading to the mixing chamber of 
the mixing device, a series or stack of longi 
tudinally, and individually adjustable plates 
Whereby the opening may be changed or adjusted 
as far as shape is concerned in order that during 
progressive opening of the plate valve its exposed 
portion is of the proper size to admit into the 
mixing chamber the right or proper amount of 
gas Or air to maintain unifornity of the gas and 
air ratio of the mixture. 
A further object of the invention is to provide 

a mixing apparatus of the type and character 
under consideration in which the compensating 
means includes at the other side of the plate valve 
controlled side opening a laterally adjustable 
plate whereby the effective area of the opening 
may be increased or decreased at will in order to 
increase or decrease the amount of air or gas in 
troduced into the mixing chamber for compen 
sating purposes. 
A Still further object of the invention is to pro 

  



2 
vide a gas and air mixing apparatus which is gen 
erally of new and improved construction, effi 
ciently and effectively fulfills its intended pur 
pose, and is an improvement upon that which is 
shown in, and forms the subject matter of United 
States Letters Patent No. 2,063,453, granted to me 
December 8, 1936. 
Other objects of the invention and the various 

advantages and characteristics of the present 
mixing apparatus will be apparent from a consid 
eration of the following detailed description. 
The invention consists in the several novel 

features which are hereinafter set forth and are 
more particularly defined by clains at the con 
clusion hereof. 

In the drawings which accompany and form a 
part of this specification or disclosure and in 
Which like numerals of reference denote corre 
Sponding parts throughout the Several views: 

Figure 1 is a vertical Section of a gas and air 
mixing apparatus embodying the invention; 
Figure 2 is a front view of the apparatus; 
Figure 3 is an enlarged section taken on the 

line 3-3 of Figure 1 and illustrating in detail 
the design and arrangement of the series or stack 
of longitudinally and individually adjustable 
plates for changing the shape of the opening 
leading to the mixing chamber of the mixing 
device and also illustrating the design and con 
struction of the laterally adjustable plate for 
increasing or decreasing the effective area of 
Such opening; 

Figure 4 is an enlarged transverse section taken 
On the line 4-4 of Figure 1 and disclosing the 
Inanner in which the plate valve of the com 
pensating means is connected to the actuating 
means for the proportioning cone valves so that 
it opens and closes conjointly with such valves; 

Figure 5 is a section illustrating the construc 
tion and design of the adjusting means for the 
plates at the sides of the side opening leading 
to the mixing chamber of the mixing device; 

Figure 6 is an enlarged vertical section on the 
line 6-6 of Figure 2; 

Figure 7 is a horizontal section on the line . 
7-7 of Figure 5; 
Figure 8 is a view of the inner side face of the 

plate valve of the compensating means; and - 
Figure 9 is a perspective of one of the plates 

for changing or adjusting the shape of the side 
Opening leading to the mixing chamber of the 
mixing device. 
The apparatus which is shown in the drawings 

constitutes the preferred embodiment of the in 
vention. It is adapted to mix a combustible gas 
of high calorific value such, for example, as 
butane or propane with air for diluting purposes 
and to Suply the mixture under pressure to a fur 
nace or other point of use or consumption and as 
its main parts comprises a compressor fe, a zero 
governor if, a gas and air mixing device 2, and 
a compensating unit 3 for varying or adjusting 
the ratio of the gas and air of the mixture. 
The compressor O is adapted, as hereinafter 

described, to draw gas and air under atmospheric 
preSSure into the mixing device 2 and to dis 
charge the mixture under pressure. It is posi 
tioned in close proximity to the mixing device 
and comprises a casing 4, and a rotor (not 
shown) in the casing. The casing is carried by 
a bracket 5 on a hollow base 6 and embodies 
a side inlet 7 and a peripheral outlet, 8. The 
inlet faces the mixing device 2 and is con 
nected to the latter by a horizontally extending 
pipe 9. The outlet 8 of the compressor casing 
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2,244,111 
is connected by a pipe 2 to the point of gas con 
sumption. The compressor is driven by an elec 
tric motor 2 on the bracket 5. The armature 
shaft of the motor extends horizontally, as shown 
in Figure 1, and is connected to the rotor. Dur 
ing operation of the motor, the compressor is 
driven and operates to draw gas and air into 
the mixing device f2 for mixing purposes and 
to supply the mixture under pressure to the point 
of use or consumption via the pipe 20. The suc 
tion which is created in the pipe 9 during drive 
or operation of the compressor is proportional 
to the demand at the outlet 8 of the compressor. 
When the requirement for the mixture of gas and 
air increases the suction in the pipe 9 increases 
correspondingly, and when the demand or re 
quirement for the mixture decreases the Suction 
in the pipe 9 decreases. 
The zero governor is of standard or con 

Ventional design and Serves to Supply the gas un 
der atmospheric pressure to the mixing device 2. 
It is positioned above the horizontally extending 
pipe 9 and embodies a cast metal casing 22. 
The latter embodies a horizontally extending gas 
inlet 23 at one end thereof and a horizontally 
extending gas outlet 24 at its other end. The 
inlet is horizontally aligned with the outlet and 
is connected by Way of a pipe 25 to receive gas 
under comparatively Small pressure from a res 
ervoir or other source of supply. The outlet 24 
extends between and is connected by a horizon 
tally extending pipe 25 to the mixing device. 2., 
The interior of the casing 22 is divided by means 
of a croSS-Wall 27. The latter embodies a cir 
cular aperture 28 whereby the gas is permitted 
to flow from the inlet 23 to the outlet 24. The 
flow of gas through the aperture is controlled 
by a vertically movable valve 29. The latter is 
located in the outlet side of the casing and is 
provided with a vertically extending stem 30. 
This stem projects upwardly through the aper 
ture 28 and is connected to a horizontally ex 
tending flexible diaphragm 3 in a two-piece 
housing 32 above the casing 22. The diaphragm 
Operates in response to fluctuation thereof to 
shift the valve to and from the aperture in order 
to regulate or control the flow of gas through the 
casing 22. It is clamped at the margin thereof 
between the housing sections and is supported 
by means of a vertically extending spring 33. 
The housing 32 defines a chamber 34 under the 
diaphragm and this chamber communicates with 
the outlet 28 of the casing of the governor by 
Way of a duct 35. When suction is created in 
the chamber 34 the diaphragm 3 moves down 
Wards and opens the valve 29. When the suc 
tion in the chamber 34 decreases or diminishes 
the diaphragm is moved upwards by the action of 
the Spring 33 and operates to close the valve. 
The diaphragm and spring so control the valve 
that the valve regulates the gas passing into the 
outlet so that it is under zero or atmospheric 
preSSure at all times. The upper piece of the 
housing is suitably vented to atmosphere by a 
hole (not shown). 
The mixing device 2 operates in response to 

the suction created by the compressor 9 and 
Comprises an elongated Vertically extending cas 
ing 36. The latter rests on the hollow base 6 
and has a gas chamber 37, an air chamber 38, 
and a mixing chamber 33. The gas chamber is 
located in the upper end of the casing 36 and the 
air chamber 38 is located in the lower end of the 
casing. The mixing chamber 39 is disposed be 
tWeen the gas and air chambers and is separated 
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from the latter by means of a pair of circular 
plates 40, and 4f. The gas chamber 37 receives 
gas under Zero or atmospheric pressure from the 
Zero governor by Way of the pipe 26. The lat 
ter, as shown in Figure 1, is connected to an in 
ternally threaded ring 42 on the upper end of 
the casing 36 and communicates with the cham 
ber 37 by Way of a hole 43 in the casing. The 
air chamber 38 communicates with and is 
adapted to receive air from the interior of the 
hollow base by Way of a hole 44. The latter is 
formed in the top Wall of the base and is located 
under the lower end of the casing 36. The base 
is connected to the atmosphere surrounding the 
apparatus by Way of a hole 45... An air cleaner 
45. Overlies the hole 44 and serves to filter any 
air passing into the base. When suction is cre 
ated within the chambers 37 and 38 gas under 
Zero or atmospheric pressure is drawn into the 
chamber 37 from the governor and air under 
atmospheric pressure is drawn into the air 
chamber 38. The inlet end of the pipe 9 is con 
nected to the central portion of the casing 36 
and communicates With the mixing chamber 39 
by Way of a hole in the casing. The plate-4 
separates the gas chamber 37 from the mixing 
chamber 39 and rests on an inwardly extending 
annular flange 46. It is bolted or otherwise re 
movably secured to the flange and has a cen 
trally disposed circular orifice 4. The latter is 
controlled by means of a valve 48 and permits 
gas to flow from the gas chamber 37 into the 
mixing chamber 39 when the valve is open. The 
plate 4 is disposed beneath the plate 40 and 
Serves to separate the air chamber 38 from the 
mixing chamber 39. It is supported or remov 
ably connected to an inwardly extending annu 
lar flange 49 and has in the central portion 
thereof a circular orifice 5. This orifice is ver 
tically aligned or centered with the orifice 4 and 
the plate 40 and is controlled by a valve 5. 
When the latter is in its open position air under 
atmospheric pressure is permitted to flow from 
the chamber 38 into the mixing chamber 39. 
The valves 48 and 5 are in the form of inverted 
cones and are of the proportioning variety in 
that they are the same in height from vertex to 
point of orifice contact. By reason of the fact 
that the Valves are of the proportioning cone va 
riety or type the proportion of gas and air mixed ; 
together in the mixing chamber is constant 
throughout the entire capacity range of the ap 
paratus. If, for example, the orifice in the plate 
4 has a net area, five times that of the orifice in 
the plate 40, then the ratio of air to gas will be i 
approximately five to one and this ratio will re 
main constant regardless of whether the appara 
tus is operating at low or high capacity. The 
valves. 48 and 5? are mounted on a vertically 
movable shaft 52. The upper end of this shaft 
extends through the gas chamber 3 and into a 
two-piece cast metal housing 53 on the upper 
end of the casing 36. The housing 53 surrounds 
and supports a flexible diaphragm 54 and con 
sists of a top section 55 and a botton section 56. 
The botton section is Secured to and forms a 
closure for the upper end of the gas chamber 37 
and forms a compartment 5' under the dia 
phragm 54. The top section 55 of the housing 
53 forms an air-tight compartment 58 over the 
diaphragm and has an outwardly extending an 
nular side flange 59 which is bolted or otherwise 
secured to an adjoining outwardly extending side 
flange on the bottom section 56. The margin of 
the diaphragm is clamped between the two 
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flanges, as shown in Figure 1. The upper end of 
the shaft. 52 extends through and is connected 
to the central portion of the diaphragm and has 
a longitudinally extending duct 6. This duct 
establishes communication between the mixing 
chamber 39 and the air-tight compartment 53 
above the diaphragm. With the result that any 
Suction which is created within the mixing 
chamber as a result of operation of the compres 
Sor 0 is transmitted to the compartment 58. 
When Suction is created in the compartment, 58, 
the diaphragm 54 moves upwardly and operates 
to Open the proportioning cone valves 48 and 5. 
When the suction increases the diaphragm moves 
upwardly to a greater extent and effects a greater 
Opening of the cone Valves with the result that 
more gas and air flow into the chamber 39. 
When the suction in the compartment 58 de 
creases due to a decrease or falling off in the 
demand for the mixture of gas and air at the 
outlet of the compressor the diaphragm moves 
downwardly by gravity and operates to close 
either partially or fully the cone valves. The 
lower end of the shaft 52 projects into the air 
chamber 38 and the lower end of the casing 36 
and is slidably mounted in a guide bracket 6. 
The compensating unit 3 is associated with 

the mixing device 2 and constitutes simple and 
novel means whereby additional gas or air may 
be introduced into the mixing chamber 39 to com 
pensate for any change in the calorific value of 
the gas. It is located at one side of the casing 
of the mixing device and comprises an elongated 
housing 62. The latter extends vertically, as 
shown in Figure 1, and comprises a top wall 64, 
a botton wall 65, a pair of side walls 66, a front 
wall 67, and a pair of plates 68 and 69. The top, 
bottom, Side and front walls are formed integrally 
With one another and define an elongated cham 
ber ). The plate 68 fits against and is remov 
ably. Secured by bolts, 7 to the casing 36 and 
Seals or closes the upper rear portion of the cham 
ber 9. The plate 69 is disposed beneath the 
plate 68 and is separated from the latter by way 
of a rectangular space 72. It is removably se 
cured by bolts 13 to the casing 36 and serves to 
Seal or close the lower rear portion of the chan 
ber 7. Bolts f4 extend through the front wall 
6 and into the plates 68 and 69 and serve re 
leasably to hold in place the top, botton, side 
and front walls of the housing 62. The upper 
end of the chamber 70 in the housing is con 
nected by a conduit 5 to receive gas from the 
gas chamber 3 in the casing 36. This conduit 
leads from a hole 6 in the upper end of the cas 
ing 36 to a hole 77 in the top wall 64 of the hous 
ing 62 and has a valve 78 whereby the flow of 
gas therethrough from the gas chamber 37 to the 
Chaimber 79 may be cut off. The lower end of 
the chamber 7 is connected by a conduit 79 to 
receive air under atmospheric pressure from the 
air chamber 38 in the lower end of the casing 36. 
The conduit 79, as shown in Figure 1, leads from 
a hole 8 in the lower end of the casing 36 to a 
hole 8 in the bottom wall 65 of the housing 62 
and has a valve 82 whereby the flow of air through 
it fron the air chamber 38 to the chamber 7 ) 
may be cut off. The chamber communicates 
With the mixing chamber 39 by way of the space 
2 between the plates 68 and 69 and a vertically 

elongated side opening 83 in the central portion 
of the casing 36 of the mixing device. When it 
is desired to introduce into the mixture of gas 
and air an additional amount of air for diluting 
purposes, the valve 83 is opened and the valve 
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8 is closed. In the event that it is desired to 
make the Inixture of gas and air more rich as 
a result of a lessening of the calorific value of 
the gaS, the valve 8 is opened and the valve 83 
in the conduit 79 is closed. The ends of the space 
2 are closed or sealed by way of a pair of ver 

tically extending strips 84 and 85. These strips 
are Secured in place by means of screws 86 and 
are equal in width to the thickness of the plates 
68 and 69. Flow of air or gas from the chamber 
through the side opening 83 into the mixing 
chamber 39 is controlled or regulated by means 
of a Vertically elongated plate valve 87. This 
Valve is disposed in the chamber 70 and fits 
against the plate 68. It is guided for vertical 
Sliding movement by a plurality of rollers 88 and 
is connected by a horizontally extending rod 89 
to the shaft 52 so that it moves conjointly with 
the proportioning cone valves of the mixing de 
Vice 2. The rollers 88 are rotatably mounted on 
Spindies 30 and have ribs 9 Which fit Within 
Vertically extending grooves in the side faces of 
the plate valve. The spindles 90, as shown in 
Figures 3 and 5, extend into and are carried by 
the plate 88. The rod 89 extends through aligned 
Vertically extending slots 92 and 93 in the plate 
68 and the central portion of the casing 36 and 
is connected at one end thereof to the shaft 52, 
in Such manner that it is free to rotate longitu 
dinally but cannot move vertically with respect 
to Said shaft. The other end of the rod fits within 
a hole 94 in a plate type bracket 95 on the inner 
face of the plate valve 8. The lower end of the 
plate Valve projects beneath the plate 68 and is 
adapted. When the Valve is raised in connection 3: 
With opening of the proportioning cone waves to 
uncover progressively the side opening 83. It is 
further adapted upon lowering of the valve in 
Connection. With closing of the proportioning cone 
valves to cover or close the side opening. When 
the side opening is closed no air or gas can flow 
from the chamber into the chamber 36. When 
the plate Valve is shifted upwardly into its open 
pOSition air or gas is permitted to flow into the 
chamber 86 via the side opening 83. By reason 
Of the fact that the plate valve is connected for 
conjoint movement, with the proportioning cone 
Valves the amount of fow of gas or air into the 
chanaber 36 is properly regulated. The bracket 95 
is Secured to the plate valve by Way of a pair of 
screws 96. These screws extend through ver 
tically extending slots 97 in the ends of the 
bracket and fit within internally threaded sockets 
in the waive 85. The slotS 97 permit the plate 
valve 8 to be adjusted vertically with respect to 
the bracket 94 and the rod 89. By shifting or ad 
justing the plate valve with respect to the bracket, 
the valve may be positioned with respect to the 
rod 89 that its lower end is aligned with the bot 
ton of the Side opening 83 when the proportion 
ing cone Valves are in their fully closed position. 

In addition to the housing 62 and the plate 
valve 8 the compensating unit comprises a stack 
or series of plates 98 and a plate 99. The plates 
98 constitute means for changing or varying the 
shape of the side opening 83 and the plate 99 Con 
stitutes means for increasing or decreasing the 
size of such opening. The plates 98 are posi 
tioned at one side of the side opening 83 and fit 
within the space 2 between the plates 68 and 69. 
They are horizontally slidable, one relatively to 
the other and extend from the bottom of the side 
opening to the top. For adjustment purposes the 
plates 98 are provided with screws foo. The 
inner ends of these screws fit within internally 
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threaded sockets of in the outer ends of the 
plates 98, as shown in Figure 5. The outer ends 
of the screws extend through holes 2 in the 
Strips 84 and have kerfs 3 so that the Screws 
may be turned by Way of a screw driver in con 
nection with adjustment of the plates 98. In 
Crder to prevent axial displacement of the Screws 
enlarged heads to are formed on the outer ends 
of the screws. These heads fit between the strip 
84 and a strip 05. The last mentioned strip is 
positioned outwardly of the strip 84, as shown in 
Figure 5, and has holes 06 for the kerf equipped 
outer ends of the screws. By turning the screws 
in one direction or the other the plates 98 may 
be shifted inwards or outwards. By adjusting 
the plates 98 the shape of the side opening 83 
may be fixed Or changed so that the exposed por 
tion of the opening is of the proper size to admit 
into the mixing chamber the right or proper 
amount of gas and air to maintain uniformity 
of the gas and air ratio of the mixture in the 
chamber 39. For a set of cone valves of prede 
termined size or shape the side opening must 
have a certain shape if during progressive open 
ing of the plate valve it is desired to introduce 
into the mixing chamber 39 the proper amount 
of gas or air, whereas for a different set or pair 
of proportioning cone valves the side opening 83 
must have a different shape. The plates 98 are 
preferably adjusted for side opening shaping 
purposes either at the factory or at the time the 
apparatus is installed and are not further ad 
justed unless the proportioning cone valves in 
the casing 36 are replaced with other valves of 
different size or shape. When the plates 98 are 
properly Set or adjusted the side opening 83 will 
have Such a shape that as it is uncovered during 
Opening of the plate Valve the proper amount of 
gaS Or air is introduced into the mixing chamber 
to maintain uniformity of the gas and air ratio 
of the mixture. The outer ends of the adjusting 
screws 00 are covered by means of a cap 07. 
This cap, as ShoWin in Figures 3 and 5, fits against 
the plates 68 and 69 and is removably secured in 
place by means of Screws 08. When it is desired 
to adjust the plates 98, it is only necessary to re 
move the Screws 8 and then move the cap out 
of its operative position. The plate 99 is located 
at the other side of the side opening 83 and is 
disposed in the Space 72. It fits slidably between 
the plates 68 and 69 and is provided with a hori 
Zontal Screw 09 for adjusting or sliding it lat 
erally. The inner end of the Screw fits within 
an internally threaded socket f O in the outer 
portion of the plate 99 and the outer end of the 
Screw extends through a hole in the strip 
85 and embodies a kerf 2 for a screw driver or 
other turning tool. A pair of opposed enlarge 
ment formed shoulders on the outer end of the 
ScreW Serves to hold the screw against axial 
movement. When the Screw 8 is turned in one 
direction the plate 99 is slid in Wards and hence 
decreases the size of the side opening leading to 
the mixing chamber 39. When the screw is re 
Versely rotated the plate 99 is shifted outwards 
and thus increases the size of the side opening. 
A cap f 3 serves to protect or cover the outer end 
of the adjusting screw 09 and this cap is re 
novably Secured in place by means of Screws 4. 
By adjusting the plate 99 the amount of gas or 
air introduced into the gas and air mixture in 
the mixing chamber 39 for compensating 
purposes may be increased or decreased. 
The operation of the apparatus is as follows: 

When the compressor 0 is driven by the electric 



2,244,1il 
motor 2 suction is created in the mixing cham 
ber 39 in the casing 36 of the mixing device 2. 
This suction, as previously pointed out, is trans 
mitted to the compartment 58 over the dia 
phragm 54 and causes the diaphragm to move 
upWardly. In response to upward movement of 
the diaphragm the cone valves 48 and 5 move 
upwards and permit gas and air to be draWin into 
the mixing chamber 3. After being mixed to 
gether the gas and air flow through the pipe 9 
into the casing of the compressor and are then 
forced under pressure through the pipe 20 to the 
point of consumption. In the event that the de 
mand at the pressure side of the compressor de 
creases the Suction created in the mixing cham 
ber 39 and the compartment 58 decreases with 
the result that the diaphragm 54 moves down 
wards and causes closing of the proportioning 
cone valves 48 and 5. If it is necessary to in 
troduce an additional amount of , air into the 
mixing chamber 39 to compensate for an in 
crease in the calorific value of the gas the Valve 
82 in the conduit is is opened and the corn 
pensating unit 2 is thus brought into play. 
When the valve 82 is in its open position and the 
proportioning cone valves 48 and 5? are unseated, 
the plate Valve 8 is also unseated or moved up 
wards and pernits air to flow from the chamber 
O into the chamber 39. By adjusting the plate 

99 the amount of air introduced into the Inixing 
chamber 39 via the side opening 83 may be in 
creased or decreased. In the event that for Con 
pensating purposes it is necessary to introduce 
gas into the mixing chamber 39 from the chain 
ber 70 the waive 82 is closed and the Valve 8 
is opened. When the valve 8 is in its open po 
sition and the proportioning cone valves 48 and 
5 are moved upwards into their open position 
the plate valve 87 moves upwards conjointly with 
the valves and permits gas to flow through the 
side opening 83 into the mixing chamber 39. 
The herein described apparatus is an extremely 

practical one in that the compensating unit 
makes it possible to change the ratio of gas and 
air without the necessity of dismanting the mix 
ing device 2 and changing the orifice plates and 
proportioning cone valves. 
Whereas the apparatus has been described as 

being primarily adapted for use in diluting gas of 
high calorific values with air, it is to be under 
stood that it may be put to other uses. 

It is also to be understood that the invention is 
not to be restricted to the details set forth Since 
these may be modified within the Scope of the 
appended claims without departing from the 
spirit and scope of the invention. 

Having thus described the invention, What I 
claim as new and desire to secure by Letters 
Patent is: . . 

1. In a gas mixing and Supplying apparatus 
of the character described, the combination of 
a compressor; a mixing device comprising a cas 
ing with a mixing chamber therein, a pair of in 
let orifices for the chamber and a chamber out 
let in communication with the suction side of 
the compressor, a pair of proportioning Cone 
valves fitting in and serving to control the ori 
fices respectively, and means actuated by the 
compressor created Suction for progressively and 
conjointly opening the valves as the Suction in 
creases and closing the valves as the Suction 
decreases; means for supplying two different 
kinds of gases under atmospheric pressure to 
the inlet, orifices for passage into the mixing 
chamber for mixing purposes upon opening of 
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the Valves; and means for adding to the mix 
ture an additional quantity of either one or the 
other kind of gas under atmospheric pressure 
for compensating purposes, including a separate 
Valve positively connected to open and close con 
jointly With the cone valves. 

2. In a gas mixing and supplying apparatus of 
the character described, the combination of a 
Compressor; a mixing device comprising a casing 
having formed therein a mixing chamber and a 
gaS Chlamber and embodying means forming an 
inlet orifice from the gas chamber to the mixing 
chamber, a second inlet orifice leading to the mix 
ing chamber, and a mixing chamber outlet in 
Communication. With the Suction side of the cham 
ber, a pair of proportioning cone valves fitting 
in and Serving to control the orifices respectively, 
and Ileans actuated by the compressor created 
Suction for progressively and conjointly opening 
the valves as the suction increases and closing 
the Valves as the suction decreases; means for 
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Supplying gas under atmospheric pressure to the 
gaS Chamber for passage into the mixing chan 
ber via the first mentioned inlet orifice upon 
Gpening of the valve, for such orifice; means for 
Supplying a different gas under atmospheric pres 
Sure to the other inlet orifice for passage into 
the mixing chamber for mixing purposes upon 
Cpering of the Wave for the last mentioned ori 
fice; and neans for introducing into the mixing 
chamber independently of said first mentioned 
orifice an additional quantity of gas under atmos 
pheric pressure from the gas chanber for com 
pensating purposes, including a separate valve 
positively connected to open and close conjointly 
with the cone valves. 

3. In a gas mixing and supplying apparatus of 
the character described, the combination of a 
congreSSOr; a mixing device comprising a casing 
having formed therein a mixing chamber and a 
pair of gas chambers at opposite ends of the mix 
ing chamber and provided with means forming 
inlet orifices leading from the gas chambers to 
the mixing charinber and a mixing chamber outlet 
in communication. With the Suction side of the 
compressor, a pair of proportioning cone valves 
fitting in and serving to control the orifices re 
Spectiveiy, and means actuated by the compressor 
created Suction for progressively and conjointly 
opening the Valves as the suction increases and 
closing the Valves as the Suction decreases; means 
for suppiying two different kinds of gases under 
atmospheric pressure to the gas chambers for 
passage Via, the inlet orifices into the mixing 
chamber for mixing purposes upon opening of 
the valves; and means for supplying an additional 
quantity of gas under atmospheric pressure from 
either gas chamber into the mixing chamber in 
dependently of the inlet orifices for compensat 
ing purposes, including a separate valve connected 
to open and close conjointly with said propor 
tioning cone valves. - 

4. In a gas mixing and Supplying apparatus of 
the character described, the combination of a 
compressor; a mixing aevice comprising a casing 
with a mixing chamber therein, a pair of inlet 
Olifices for the chamber and a chamber outlet in 
connunication. With the Suction side of the con 
pressor, a pair of proportioning cone valves fit 
ting in and serving to control the orifices respec 
tively, and means actuated by the compressor 
created suction for progressively and conjointly 
opening the valves as the suction increases and 

: closing the valves as the Suction decreases; means 
  



6 
for supplying two different kinds of gases under 
atmospheric pressure to the inlet orifices for pas 
Sage into the mixing chamber for mixing purposes 
upon opening of the valves; and a compensating 
unit comprising a housing having a chamber 
therein with a side opening leading from it to the 
mixing chamber, means for delivering gas under 
atmospheric pressure into the chamber in the 
housing for passage to the mixing chamber via 
Said side opening, and a valve adapted to control 
the quantity of gas passing into the mixing cham 
ber via said side opening and connected to open 
and close conjointly. With the cone valves. 

5. In a gas mixing and Supplying apparatus 
of the character described, the combination of a 
Compressor; a mixing device comprising a casing 
With a mixing chamber therein, a pair of inlet 
orifices for the chamber and a chamber outlet in 
connunication. With the Suction side of the coin 
pressor, a pair of proportioning cone valves fitting 
in and serving to control the orifices respectively, 
and means actuated by the compressor created 
Suction for progressively and conjointly opening 
the valves as the suction increases and closing 
the valves as the Suction decreases; means for 
Supplying two different kinds of gases under at 
naospheric preSSure to the inlet Orifices for paSSage 
into the mixing chamber for mixing purposes upon 
opening of the valves; and a compensating unit 
comprising a housing having a chamber therein 
with a side opening leading from it to the mixing 
chamber, means for delivering gas into the cham 
ber in the housing for passage to the mixing cham 
ber via said side opening, a plate valve adapted to 
control the quantity of gas passing into the mix 
ing chamber through said side opening and con 
nected to open and close conjointly with the cone 
valves, and means for changing or adjusting the 
shape of said side opening. 

6. In a gas mixing and Supplying apparatus of 
the character described, the combination of a 
compressor; a mixing device comprising a casing 
With a mixing chamber therein, a pair of inlet 
orifices for the chamber and a chamber outlet in 
communication. With the Suction side of the com 
pressor, a pair of proportioning COne Valves fitting 
in and serving to control the Orifices respectively, 
and naeans actuated by the compressor created 
suction for progressively and conjointly opening 
the valves as the suction increases and closing the 
valves as the Suction decreases; means for Sup 
plying two different kinds of gases under atmos 
pheric pressure to the inlet Orifices for passage 
into the mixing chamber for mixing purposes upon 
opening of the valves; and a compensating unit 
comprising a housing having a chamber therein 
with a side opening leading from it to the mixing 
chamber, means for delivering gas into the cham 
ber in the housing for passage to the mixing 
chamber via said side opening, a plate valve 
adapted to control the quantity of gas passing 
into the mixing chamber through said Side open 
ing and connected to open and close conjointly 
With the cone Valves, and a Series of individually 
adjustable plates located at one side of said side 
opening and adapted upon adjustment thereof 
to change the shape of Said opening. 

7. In a gas mixing and supplying apparatus 
of the character described, the combination of 
a compressor; a mixing device comprising a cas 
ing with a mixing chamber therein, a pair of in 
let orifices for the chamber and a chamber outlet 
in connmunication. With the suction side of the 
compressor, a pair of proportioning cone valves 
fitting in and Serving to cont1'ol the orifices re 
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2,244,111 
spectively, and means actuated by the compressor 
created. Suction for progressively and conjointly 
opening the valves as the suction increases and 
closing the valves as the suction decreases; means 
for supplying two different kinds of gases under 
atmospheric pressure to the inlet orifices for pas 
Sage into the mixing chamber for mixing pur 
poses upon opening of the Valves; and a com 
pensating unit comprising a housing having a 
chamber therein with a side opening leading from 
it to the mixing chamber, means for delivering 
gas into the chamber in the housing for passage 
to the mixing chamber via Said side Opening, a 
plate valve adjacent to the Side opening adapted 
to control the flow of gas passing into said mix 
ing chamber via said side opening and connected 
to open and close conjointly With the cone valves, 
and means for decreasing the effective size of 
Said Side opening. 

8. In a gas mixing and Supplying apparatus of 
the character described, the combination of a 
compressor; a mixing device comprising a casing 
with a mixing chamber therein, a pair of inlet 
orifices for the chamber and a chamber outlet 
in communication with the Suction side of the 
compressor, a pair of proportioning cone valves 
fitting in and serving to control the orifices re 
spectively, and means actuated by the compressor 
created suction for progressively and conjointly 
opening the valves as the suction increases and 
closing the valves as the Suction decreases; means 
for supplying two different kinds of gases under 
atmospheric pressure to the inlet orifices for 
passage into the mixing chamber for mixing pur 
poses upon opening of the valves; and a compen 
Sating unit comprising a housing having a cham 
ber therein With a side opening leading from it 
to the mixing chamber, means for delivering gas 
into the chamber in the housing for passage to 
the mixing chamber via said side opening, a plate 
Valve adjacent to the side opening adapted to 
control the flow of gas passing into Said mixture 
chamber via said side opening and connected to 
open and close conjointly with the cone valves, 
and means including a laterally adjustable plate 
at One Side of Said Side opening for increasing 
or decreasing the effective size of said opening. 

9. In a gas mixing and supplying apparatus 
of the character described, the combination of a 
compressor; a mixing device comprising a casing 
with a mixing chamber therein, a pair of inlet 
orifices for the chamber and a chamber outlet 
in communication. With the Suction side of the 
compressor, a pair of proportioning cone valves 
fitting in and serving to control the orifices re 
spectively, and means actuated by the compressor 
created suction for progressively and conjointly 
opening the valves as the Suction increases and 
closing the valves as the suction decreases; means 
for supplying two different kinds of gases under 
atmospheric pressure to the inlet orifices for pas 
Sage into the mixing chamber for mixing pur 
poses upon opening of the Valves; and a con 
pensating unit comprising a housing having a 
chamber therein with a side opening leading 
from it to the mixing chamber, means for deliver 
ing gas into the chamber in the housing for pas 
Sage to the mixing chamber via Said side open 
ing, a plate valve in the housing and adjacent 
Said side opening adapted to control the flow of 
gas into the mixing chamber via Said side open 
ing and Connected to Open and close conjointly 
with the cone valves, means between the plate 
Valve and the side opening and at one side of 
Said opening, for adjusting the shape of the open 
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ing and means opposite said last mentioned 
means and at the other side of said side opening 
for increasing or decreasing the size of said open 
ing. 

10. In a gas mixing and Supplying apparatus 
of the character described, the combination of a 
compressor; a mixing device comprising a casing 
With a mixing chamber therein, a pair of inlet, 
orifices for the chamber and a chamber outlet in 
communication with the suction side of the con 
pressor, a pair of proportioning cone valves fit 
ting in and Serving to control the orifices respec 
tively, and means actuated by the compressor 
created suction for progressively and conjointly 
Opening the valves as the suction increases and 
closing the valves as the Suction decreases; means 
for supplying two different kinds of gases under 
atmospheric pressure to the inlet orifices for pas 
Sage into the mixing chamber for mixing pur 
poSeS upon Opening of the Valves; and a compen 
sating unit comprising a housing having a cham 
ber therein with a side opening leading from it 
to the mixing chamber, means for delivering gas 
into the chamber in the housing for passage to 
the mixing chamber via said side opening, a plate 
valve adapted to control the flow of gas into the 
nixing chamber through said Side opening and 
connected to open and close conjointly with the 
cone valves, a series of individually movable or 
adjustable plates at one side of the side opening 
for changing the shape of the latter and a later 
ally adjustable plate at the other side of said 
side opening for increasing or decreasing the size 
of said Opening. 

11. In a gas mixing and supplying apparatus 
of the character described, the combination of 
a compressor; a mixing device comprising a cas 
ing having formed therein a mixing chamber and 
a pair of gas chambers at the ends of the mixing 
chamber and provided with means for a pair of 
inlet orifices between the gas chambers and the 
mixing chamber, and a mixing chamber outlet 
in communication. With the Suction side of the 
compreSSOr, a pair of proportioning cone valves 
fitting in and Serving to control the orifices re 
spectively, and means actuated by the compressor 
created suction for progressively and conjointly 
opening the valves as the Suction increases and 
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7 
closing the valves as the suction decreases; means 
for Supplying two different kinds of gases under 
atmospheric pressure to the gas chambers for 
passage via the inlet orifices into the mixing 
chamber for mixing purposes upon opening of 
the valves; and a compensating unit comprising 
a housing having a chamber therein With a side 
opening leading from it to the mixing chamber 
and a pair of valve controlled conduits leading 
to it from the two gas chambers, and a valve 
asSociated with and adapted to control the side 
opening and connected to open and close con 
jointly with the cone valves. 

12. In a gas mixing and Supplying apparatus 
of the character described, the combination of a 
compressor; a mixing device comprising a casing 
having formed therein a mixing chamber and a 
pair of gas chambers at the ends of the mixing 
chamber and provided With means for a pair of 
inlet orifices between the gas chambers and the 
mixing chamber, and a mixing chamber outlet 
in communication with the suction side of the 
compressor, a pair of proportioning cone valves 
fitting in and serving to control the orifices re 
spectively, and means actuated by the compressor 
created Suction for progressively and conjointly 
opening the valves as the suction increases and 
closing the valves as the Suction decreases; means 
for Supplying two different kinds of gases under 
atmospheric pressure to the gas chambers for 
passage via the inlet orifices into the mixing 
chamber for mixing purposes upon opening of the 
valves; and a compensating unit comprising a 
housing having a chamber therein with a side 
opening leading from it to the mixing chamber 
and a pair of valve controlled conduits leading 
to it from the two gas chambers, a plate valve 
positioned opposite to and adapted to control 
said side opening and connected to open and 
close conjointly with the cone valves, a series 
of individually adjustable plates at one side of 
said side opening for changing or adjusting the 
size of said opening, and a laterally adjustable 
plate in the other side of the side opening for 
closing or decreasing the effective area of said 
Opening. 
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