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Po all whom it may concern:

Be it known that I, Hexgy C. CALDWELL,
a citizen of the United States of Amierica,
and a resident of the city of Buffalo, county

of Erie, and State of New York, hive in-

Vented certain new and useful Improvements
in Mixers for Gas Burners, of which the
following is a full, ¢lear, 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 reguldting
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 otifice changes'in shapé for different gas’
pressittes and- different’ rates of flow; and

the disadvantage in the second form is that

the neddle valve must’ be ‘adjiisted to each.
different jas preéssiire, it efficient results are”
to be obtained’ from the burner. - ‘

Futthermore,; in ‘present-day burders, it
is impossible to supply the proper amount’
of dir to‘the burner 1‘:6"c;;eaa‘_’prdIJef‘corh4f:
mixer ‘tube 'when the 'gas’is shut'off.

In prdducing my inveiitiod, I have sought -
to provide'a‘devicé ‘which shall'overcome the”
disai&w‘z:ixi’ba%és above énumerated and one in
which thd shut-off ‘tock 5;1‘::1 ‘the needle valve
arrangement shall Be ‘dispensed’ with as ‘a”
mealtis of regulating the Aéw of gas to the
burper. R

Andthér objett”hag ‘beeri’to” provide gas

]z‘xnéf‘W}fiéh”shéii‘ be located at
the extreme’ inner end of the gas pipe or
immiediately in Tront'5E the' gas orifics.

Furtherniore, the'shape bf the’ gas orifice
and’the ‘ethéd of controlling the size
of, is such that the shape of the cross-section
of the'stréam of pag'at the orifice shall re-
main*substafitially wnchanged for different
rates of flow 'of gas from the orifice.” -

Motedver''I have sought to ‘provide a

mixer: for gas burners, by Ywhich it shall be ' end k: 22 18 10 ¢ X ‘
“of the slof ‘27 and has drawi the link 26

possible to ,,supgl_y;au; ‘the air that i5 neces-’
sary for efficient combustion, and dt the sinje’
time ong in ‘which back-firing shall be’ en-
tirely eliminated when the gas is shut bff.

The' above -objécts ‘and advantages have
been ‘accomplished By the device shown in
the accomparying drawings, of which: .

Fig: 1 shows'a side elevation of my device, -
partly n section and’attached to the end of
a suifable burner:” ‘
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Fig. 2 is s plan ‘view of the same.’

Tig. 3 is an enlarged end view of 'the gas*

regulating . valve showing ‘the gas” orifice.

formed: thereirt in:its"full opéh position.

" Fig. 4 is a  similar” view, showing  the
valve in a partly tloséd position.”

[

60

Fig. 5 i a simildr'view, shoWing the valve -

in a nearly closéd position.
While T have not' shown and will' not

N s Gigpas .
describe a burneér'in connectioi with fy in-

vention, it ‘is obvious  that -the mixer”is

adaptable for any suitable buriier.
In the accompanying drawings, 10 repre-
sents the inixing tiube which'is'extended mto

7o

the burner for conducting the fiel eleineénts
thereto. The mixfng tube is provided with™

a large air opening 11 at'each side ‘thereof.

A throttle tube'12 i slidably mounted with- =
in the mixer tube 10 and provided with a-
suitablé handle 13 whéreby the throttle tube”
may be moved within the mixmg tube to
control the size of the air'openings 1 formed

mixer tube is corinected with the bqq‘iy ‘of the,
tube by mediis 0f webs 15 and 16. " The’'web

[

“therein.’ The " extrenje ou erend 14 .0f the'’

80

15 is'providéd with-a longithdinat"slot 17 in' -

which' the arm 13'is slidable. -

920 is the gas'regilating Valve 'of my''de’ "

i 'the

‘vice, and 21 the’ gas tock For ébn%r(illix? ‘
the o aﬁfﬁ%’:
which i§'ar

which is corinectéd with the throttle; tube 2

and extends pre

‘supply of gas to the villve'20. " Atthched to
part'of the dock 2115 an armf22"
‘arrangld’ to extend ‘at ‘Fight ‘argles
‘to the handle 28" of the cock; '24°15 4 Tod' '

w

erably down through a slot

95 formed in the' web 16. 'Contkd ing the

,,,,,

rod 24 with the outer énd’'of the arm 22°is

an ‘S-shaped link 26. ' Thé forkard end of
Cthis link ‘is"in the ‘shipe “of a'semi-circle o:
there-

struck’ from' the'saihe Tadius as the irm 22,

The outer end of this arm is providéd with

a slot 97, with which'the outer end of the arm

22 Is'slidably connected. Tt ‘will be seen by
referéncé to Fig. 9 that when the gas valv

is shut off '(as vsTiowﬁ in )
end 'of the arm 92 is-at the extreme outer end

forwardly 'so Hs ‘to. substantially close the

‘throttle tube 12 thereby substintially shut- '

i
i

hen ¢ valve 100
full lines) the'outér

105

“ting off the supply of air through the open:

ings 11. 'When ‘the gas cock 21 js opgned,

as shown in dotted lines in Fig.

end of th@, arm 22 will éliﬂef withi
27 without changing the m of £h
96. 'During this motion the throftle tube 12,
will remain in the position shown by the full

n the slot’

5 the outer:

vosition of the arm’ 110
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lines in Figs. 1 and 2; and it may then be

opened tosuit the conditions in the burner.
When thie throttle tube 12 is in its fully
opened position the arm 26 will occupy the
position shown by the dot and dash lines in
Iig. 2. This arrangement provides means
for supplying the necessary quantities of
air for proper combustion, and at.the same
time insures against back-firing by closing
the air openings 11 at the same time that the
gas is shut off. ‘ :

The gus 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 29 is disposed about the central meni-
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-
dle 31 1s provided for rotating the sleeve 29.
A cam-shaped opening 32 is formed in the
end wall 33 of the sleeve 29 and is so forined
that it will cut off the orifice 84, 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 maximum,
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-
Elete closure of the opening is accomplished
)y a further rotation of:the sleeve 29.

While I have shown and preferably use

a gas re%ulating valve 20, it is clear that
the cock 21 may be used to regulate as.well
as contro] the supply of gas if desired.
. From the foregoing, 1t 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 openings 11 are also
substantially closed. Tlﬁa 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 shuiting off or fully turn-
ing on the gas. L |

Instead of connecting the gas cock with
the air-controlling means, clearly, I could,
with the 'same,‘a&vantage, 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 claims, and I do not, therefore,
wish to be limited to'the exact embodiment
herein shown and described, the form de-
scribed being ‘merely a préferred embodi-
ment therequ. o

I claim s

1,471,381

Having thus described my invention what

1. A mixer for gas burners’ comprising
means for controlling the supply of gas to
the mixer, nieans for econtroliing the supply
of air to the mixer, the air controtling
means being eoperable mdependentiy of the
gas controiling 1eans when the gas means
are fully or partially open, and means con-
necting the gas controlling means aid the
air_controliing means for reducing the air
supply, when the. gas supply. is reduced. or

70

75

shut off, if the air supply has been previ- -

ously

increased, thereby "preventing back-
firing.

2. A mixer for gag burners comprising a .

mixer tube, a gas cock . for controlling the
supply of gas to the mixer tube, a throttle
tube carried by the mixer tube for control-
ling the air supply to the burner, nieans for
operating the throttle tube independently
of the gas 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.
9

mixer tube, a gas cock for controlling a sup-
ply of gas to the mixer tube, a throttle tube
carried by the mjxer tubé 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 os

partiaily 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 slida,ble,‘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 reglilat- '

ing valve, having a single triangularly
shaped orifice, a plate havin X
opening arranged in fron‘t,'o% 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 {ront 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.

3. A mixer for gas, burners comprising a

a cam-shaped
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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

. axis of the valve, a plate arranged in front

20

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

15 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 comprisiug

8

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 supply when the
gas supply is reduced or shut off by the con-
frolling imeans, if the air supply has been
previously increased, thereby preventing
back-firing.

10. A gzs 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 1 have hereunto
signed my name.

HENRY C. CALDWELL.
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