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To all whom it may concern: 
Be it known that I, HENRY C. CALDWELL, 

a citizen of the United States of America, 
and a resident of the city of Buffalo, county: 
of Erie, and State of New York, have in 
vented certain new and useful Improvements 
in Mixers for Gas Burners, of which the 
following is a full, clear, and exact descrip 
tion: - 

It is well known to those skilled in the art 
that the mixers employed on present-day 
gas burners have a gas cock for regulating 
the flow of gas into the mixer. In some 
devices a needle valve is arranged at the 
orifice for controlling the size thereof. The 
objection to the first form of device is that 
the orifice changes in shape for different gas pressures and different Fates of flow ind 
the disadvantage in the second form is that 
the needle valve must be adjusted to each 
different gas pressiire, if efficient results are: 
to be obtained from the burier. 
Furthermore, in present-day buriers, it 

is impossible to supply the roper amount 
of air to the burner to create" proper corn 
bustion, without causing back-fire into the 
mixer tube' when the gas is shutoff. In producing my invention, have sought 
to provide'a tievice which shall overcome the 
disage above enumerated and one in which the shut-off cock and the needle valve 
arrangement shall be E. with as a means of regulating the flow of gas to the 
burner. " ...' . Another object has been to provide gas 
regulating ineans which 'shall be located at 
the extreme inner end of the gaspipe or immediately in front of the gas orifice. 

Furtherriore, the shape bf the gas orifice and the méthod of controlling the size there 
of, is such that the shape of the cross-section 
of the 'stream of gas at the orifice shall re main substantially unchanged for different 
rates of flow of gas from the orifice. 
Moreover I have SQught to provide a 

mixer for gas burners, by which it shall be 
possible to supply all the air that is neces 
sary for efficienfeombustion, and at the site time one in which back-firing shall beh 
tirely eliminated when the gas is shut 8ff." 
The above objects and advantages have 

been accomplished by the device shown in the accompanying drawings, of which 
Fig.1 shows a side elevation of my device 

partly in section and attached to the end of 
a suitable burner: 

therein. The 'extrerileo 

which is air 
'to the handle 

forwardly soils to substantially close the - throttle tube 12 thereby substantially shut 'ios ting of the supply of air through the open 

. . . 27 without charging the position of th 

Fig. 2 is a plan view of the same. 
Fig. 3 is an enlarged end view of the gas 

regulating valve showing the gas ori de 
formed thereini in its full open position. 

Fig. 4 is a similar view, showing the 
valve in a partly closed position. 

60 

Fig. 5 is a similar'view, showing the valve 
in a nearly closed position. 
While I have hot shown and will not 

describe a burner in connection with my in 
vention, it is obvious that the mixer' is 
adaptable for any suitable burier. 
In the accompanying, drawings, 10 repre: 

sents the mixing tube which is extended into 70 
the burner for conducting the fittel elements 
thereto. The mixing tube is provided with: 
a large air opening 11 at each side'thereof. 
A throttle tube 12 is slidably mounted with 
in the mixer tube 10 and provided with a 
suitable handle i3 whereby the throttle tube may be moyed within the mixing tube to 
control the size of the air openings 1 formed 
mixer tube is connected with the body of the tube by means of webs 15 and 16. The web 
which the arm 13 is slidable. , 

'the 
E. of gas to they alve'20. Attiched to 

the ro SE the cock 

which is connected with the throttle tube2 go and extends preferably down through a 'slot 25 formed in the web 16. Conne 
- - - end of the arm 22 is 

an S-shaped link 26. The forward end of 
rod 24 with the outeriend of the arm 
this link is in the 'shape of a semi-circle 
struck from the same ridius' as the m22. 
The outer end of this arm is providéil with 
a slot 27, with which the outer end of thearth 22 is slidably connected. It will be seen by reference 9 Fig.2 that when the gas valve is shut off (as Rown infull lines), the 'outer 
end of the arm 22 is at the extreme outer end 
of the slot 27 and has drawn the link 26. ( ) the 

rt of the cock 21 is an arth 22. nged to extend at right angles 
23 of the cock; 24 is a fod 

ter-end 14 of the 
80 

15 is provided with a longitudinal'slot 17 in 
20 is the gas regulating 'valve of my del 

vice, and 21 the gastock for controllin 85 

100 

ings, 11. When the gas cock 21 is opened, 
as shown in dottedlines in F.ig2, the outer end of the arth 22 will slide within the slot 

- - - of the arm 
26. During this motion the throttle tube 12, 
will remain in the position shown by the full 
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lines in Figs. 1 and 2; and it may then be 
opened to suit the conditions in the burner. 
When the throttle tube 12 is in its fully 
opened position the arm 26 will occupy the 
position shown by the dot and dash lines in Fig. 2. This arrangement provides means 
for supplying the necessary quantities of 
air for proper combustion, and at the Saine 
time insures against back-firing by closing 
the air openings 11 at the same time that the 
gas is shut off. 
The gas regulating valve 20 is provided 

with a central member 28 having an orifice 
34 of substantially triangular cross-section, 
with its lower apex 35 at substantially the 
center of the central member. A rotating 
sleeve 25) is disposed about the central men 
ber and has its rear end turned into a groove 
30 formed in the central member whereby it 
is prevented from moving endwise. A han 
de 31 is provided for rotating the sleeve 29. 
A cam-shaped opening 32 is foruled in the 
end wall 33 of the sleeve 29 and is so forined 
that it will cut off the orifice 34, starting at 
the upper corner and continuing down 
wardly toward the apex 35. By reference 
to Figs. 3, 4 and 5 it will be clear that in 
Fig. 3, the opening 34 is at its maximula, 
while in Fig. 4 it is partially shut off by the 
rotation of the sleeve 29. In Fig. 5 the 
opening is almost entirely closed. The com 
Flete closure ef the opening is accomplished 
ly a further rotation of the sleeve 29. 
While I have shown and preferably use 

a gas regulating valve 20, it is clear that 
the cock 21 may be used to regulate as well 
as control the supply of gas. if desired. 
From the foregoing, it will be obvious that, although proper quantities of air may 

be added to the gas to produce proper and 
efficient combustion, back-firing cannot oc 
cur because, with the shutting off of the gas 
at the cock 21, the air 
substantially closed. The regulating valve 
20 does not have to be altered except for a 
different sized flame or for different gas 
pressures. Preferably the cock 21 is not 
used for regulating the flow of gas but is 
simply for fully shutting off or fully turn 
ing on the gas. 
Instead of connecting the gas cock with 

the air-controlling means, clearly, I could, 
with the same advantage, connect the gas 
regulating valve, with the air-controlling 
means without materially changing the 
preferable construction herein shown and 
described. These and other modifications 
of the details herein shown and described 
may be made without departing from the 
spirit of my invention or the scope of the 
appended clains, and I do not, therefore, 
wish to be limited to the exact embodiment 
herein shown and described, the form de 
scribed EE merely a preferred embodi 
ment thereof. 

SEE 11 are also : 
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Havil gthus described my invention what 
- - I claim is: 

1. A mixer for gas burners comprising 
means for controlling the supply of gas to 
the mixer, means for controlling the supply 
of air to the nixer, the air controlling 
means being operable independentiy of the 
gas controiling lileans when the gas lineas 
are fully or partially open, and means con 
necting the gas controlling hileans aid the 
air controling means for reducing the air 
supply, when the gas supply, is educed or 

70 

75 

shut off, if the air supply has been previ. 
ously increased, thereby preventing back 
firing. . . . . . . 

2. A mixer for gas burners comprising a 
mixer tube, a gas cock for controlling the 
supply of gas to the mixer tube, a throttle 
tube carried by the liaixer tube for control 
ling the air supply to the burner, 3 leans for 
operating the throttle tube independently 
of the is cock when the gas cock is fully or partially open, and means connecting the 
gas cock and the throttle tube for reducing 
the size of the air, openings when the gas 
Supply is reduced or shut off, if the air sup. 
ply has been previously increased, whereby back-firing is prevented. - 

3. A mixer for gas burners comprising a 
mixer tube, a gas cock for controlling a sup 
ply of gas to the mixer tube, a throttle tube 
carried by the mixer tube for controlling 
the air supply to the burner, means for oper 
ating the throttle tube independently of 
the gas cock when the gas cock is fully of partially open, an oscillating arm carried 
by the cock, a link connecting the throttle 
tube and the arm and formed with an arcu ate slot in which the arm is slidable, where by the gas supply and the air supply may be 
increased independently of each other and 
reduced simultaneously, if the air supply has 
been previously increased. - 

4. A gas mixer comprising a gas regulat 
ing valve, having a single triangularly 
shaped orifice, a plate having a cam-shaped 
opening arranged in front ; the orifice for 
regulating the size of the orifice, and means 
for rotating the plate to control the size 
of the orifice. ' , , 

5. A gas mixer comprising a gas regulat 
ing valve, being formed with a single trian 
gularly shaped orifice, having one of its 
apices substantially coincident with the axis 
of the valve, a plate having a cam-shaped 
opening arranged in front of the orifice for 
regulating the size of the orifice, and means 
for rotating the plate to control the size of 
the orifice. 

6. A gas mixer comprising a gas regulat 
ing valve, having a single triangularly 
shaped orifice, a plate arranged in front of 
the orifice and so formed that when rotated 
it will progressively close the orifice in the 
valve, and means for rotating the plate. 
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7. A gas mixer comprising a gas regulat 
ing valve which is formed with a single 
triangularly shaped orifice, having one of 
its apices substantially coincident with the 

is axis of the valve, a plate arranged in front 

5 

2. 

of the orifice and so formed that when ro 
tated it will gradually reduce the orifice in 
the valve, and means for rotating the plate. 

8. A mixer for gas burners comprising a 
mixer tube, a gas regulating valve for regu 
lating the amount of gas supplied to the 
mixer tube, a gas cock for controlling the 
supply of gas to the valve, a throttle tube 
carried by the mixer tube for controlling 
the air supply to the burner, means for 
operating the throttle tube independently 
of the gas valve and the gas cock when the 
cock is fully or partially open, means for 
independently operating the gas valve, and 
means connecting the gas cock and throttle 
tube for reducing the size of the air open 
ings when the gas supply is reduced or shut 
off by the cock, if the air supply has been 
previously increased, whereby back-firing is 

25 prevented. 
9. A mixer for gas burners comprising 

B 

means for controlling the supply of gas to 
the mixer, means for regulating the gas Sup 
ply, means for supplying air to the mixer, which are operable independently of the gas 
controlling means, and means connecting the 
gas controlling means and air controlling 
means for reducing the air S'E, when the 
gas supply is reduced or shut off by the con 
trolling ineans, if the air supply has been 
previously increased, thereby preventing 
back-firing. 

10. A gas mixer comprising a gas regulat 
ing valve which is formed with a single 
triangularly shaped orifice, having one of 
its apices substantially coincident with the 
axis of the valve, a plate arranged in front 
of the orifice and so formed that when ro 
tated it will gradually reduce the orifice in 
the valve from the outer periphery toward 
the apex of the orifice which is coincident 
with the axis of the valve, and means for 
rotating the plate. 

In testimony whereof I have hereunto 
signed my name. 

HENRY C. CALDWELL. 
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