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This invention relates to a method of fuel-
feed control and apparatus therefor, and more
specifically to a safety control for feed lines which
feed fuel to flames.

In general, it is an object of the invention to
provide a method of the character described and
means of the character described, which will effi-
ciently perform the purposes for which they are
intended and which are simple and economical of
construction, which can be expeditiously, conven-
iently and safely manipulated and which-can be
readily manufactured and assembled.

Another object of the invention is to provide a
device which will shut off from- a jet the supply
of fuel when in due course that fuel has not be-
come ignited; to provide such a device which is
not relied upon for the original igniting of the
jet; and to provide such a device which may he
operated out of the high temperature zone of the
jet or the chamber which the jet heats and which,
however, may be subject to other atmospheric
conditions prevailing in such chamber.

Another object of the invention is to provide &
safety device for a jet which prevents the unig-
nited jet from receiving further fuel after the
source of supply has been shut off even though
that source were later and otherwise made avail-
able therefor. }

Other objects of the invention will in part be
obvious and will in part appear hereinafter.

The invention accordingly comprises the sev-
eral steps and the relation of one or more of such
steps with respect to each of the others, and the
apparatus embodying features of construction,
combinations of elements and arrangements. of
parts which are adapted to effect such steps, all
as exemplified in the following detailed disclo-
sure, and the scope of the application of which
will be indicated in the claims.

For a fuller understanding of the nature and
objects of the invention reference should be had
to the following detailed description taken in con-
nection with the accompanying drawing, which
is a view in elevation, partly in section and partly
diagrammadtic, of a device embodying one form of
the invention.

Many combustion chambers are so designed
that it is difficult to tell whether or not the fuel
burned therein has been properly ignited. This
is especially true in-connection with gas and/or
oil ovens or burners where the burning jet is fre-
quently completely enclosed and normally hidden
from view. PFurthermore the negligence of the
operator frequently permits the continuous flow
of a non-ignited jet or fuel, even under circum-

stances where- ordinarily the failure of the jet to
ignite would be readily noticeable. The present
invention is concerned with a method and appa-
ratus for controlling the flow of fuel so as to
automatically quench a jet of fuel if the jet isnot 5
properly ignited.

In the drawing, 10 denotes the wall of any suit-
able combustion chamber (1. Fuel to be burned
in the chamber is supplied from a suitable source,
not shown in the drawing, and is brought to the 10
place of ‘burning in any desired fashion. As
shown a burner or a nozzle 12 is provided through
which the fuel to be ignited is passed to form a
jet within the chamber 11. Any means for bring-
ing the fuel from a suitable source of supply to 15
the nozzle 12 may be employed, as for example,
the conduit 13.. Means, preferably valve means
15, are provided to control the flow of fizel through
the conduit. In the embodiment of the invention
shown in the drawing this valve means {5, which 20
may take the form of any standard manually op-
erated time valve mechanism, i. e., any manually
operated valve mechanism adapted to remain
open for a predetermined period of time only, is
preferably normally closed so as to prevent the 25
passage of fuel through the conduit i4. Such
a valve is described in United States Patent No.
2,028,933, to Johnson.

A by-pass conduit 16 is provided and means,
preferably valve means 17, are provided in this 30
by-pass conduit to control the flow of fuel there-
through in a manner hereinafter to be described.
This valve means 17 is preferably controlled either
directly or indirectly by a device in the nature of
a safety unit in such a way that when the safety 35
unit is ignited, the valve §T will be opened and
will remain open until the unit is quenched,
whereupon the valve will remain shut until the
unit has again been ignited. In the device shown
in the drawing valve 7 is operated by electric mo- 40
tive means shown generally at (8, a circuit there-
for, shown at 19, having a switch 20 therein and
means to operate the switch, whereby the circuit
is closed and the electric motive means actuated
to keep the valve 17 open. 45

In the device shown in the drawing the means
employed for closing the switch 20 and activating
the means 18 consists of a standard expansion
and contraction element which may take the form
of a horseshoe-shaped metal strip 21 positioned 50
adjacent a fuel supply nozzle 22 in such a way that
a flame emitted from said nozzle will cause the
horseshoe-shaped element to expand, thereby
closing the switch 20.

As shown, fuel is fed to the nozzle 22 through &6
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the conduit 23, which is so positioned with re-
spect to the valve 17 that the fuel flow through
this conduit, when valve £5 is closed, is responsive
to the opening and closing of that valve.

The switch-closing means may be suitably pro-
tected, as for instance by a casing 24, and is pref-
erably positioned outside the wall @ of the cham-
ver {1, so that the expansion and contraction ele-
ment 2f may be protected from the intense heat
within the chamber {i. Additional means may
be provided for cooling the casing 24 and the
chamber therein, as for example, cooling fins
attached to the casing 24. It is, however, desir-
able to vent the chamber containing the switch-
controlling element in such a way that changes in
atmospheric conditions prevailing within the
chamber {1 will be transmitted to the switch-con-
trolling element. This may be done by providing
suitable vents or passageways between the cham-
ber i1 and the chamber formed by the casing 24,
as for example, by means of the passageway 28.

A conduit or vent 25 is provided leading from
the chamber formed by the casing 24 to a point
adjacent the place of formation of the jet within
the chamber {{. This conduit may take any de-
sired form but should be preferably so positioned
and formed with sufficient cross-section as to per-
mit a flashing over of the flame from the ignited
jet to the nozzle 22, the flow of fuel through the
conduit 25 acting to permit such a flashing over.
A curvature of the conduit 25 may be utilized to
prevent radiant heat reaching the interior of the
casing 24.

Adjacent the nozzle 12, means are previded, as
for exanmple, the vent 28, whereby the jet formed
from the nozzle {2, may be ignited. This may
be accomplished either by a fixed and permanent
pilet, not shown, or by the insertion of any ignit-
ing element through the vent 26. Thus the flam-
ing end of a long wick may be inserted from the
outside ¢f the wall 10 through the vent 26 and
into the fuel which is being dispersed by the
nozzle (2. That fuel will thereupon begin to
undergo combustion. The said long wick may
then, if desired, be withdrawn and thrown away.
Certain unexpected, untoward and highly irregu-
lar circumstances may in some instances lead to
the result that, although the said wick is inserted
into the chamber 1!, the dispersed fuel does not
start to combust. The herein descriked device
then performs one of its most important func-
tions in operating, after a predetermined petiod,
to shut off any further fuel to the nozzle 12. The
device is contrived, however, should the material
from nozzle {2 have ignited, not to shut off from
but to continue to supply fuel to that nozzle.

A main control valve 27 is preferably positioned
in the fuel feed line in the manner shown. There
may also be a valve 38 in conduit 16, controlled
automatically by the temperature in the chamber
ff and adapted to govern the amount of fuel pass-
ing through conduit (6.

The operation of the device is as follows: The
valve 27 is opened, permitting the flow of fuel
into the conduits {4 and {8, the valves {5 and (7
being closed. The valve I5 is then opened, per-
mitting the flow of fuel through the conduit (4,
the conduit 13 and the conduit 23, so that fuel
is supplied to the nozzle 12 and the nozzle 22.
The valve 158 may preferably be equipped with
some time-control mechanism so that it will re-
main open for a predetermined period only. If
the fuel emitted from the nezzle 12 is then ignited,
a flaming jet is formed. The fuel flowing from
the nozzle 22 and through the conduit 25 then
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provides a path for a flashing over from the ig-
nited jet to the nozzle 22, so that the fuel emitted
at the nozzle 22 is ignited. This causes an ex-
pansion of the element 21, a closing of the switch
20, an activation of the motive means i8, and an
opening of the valve I7, so that fuel then passes
through the conduit 16, the conduit {23 and the
conduit 23, as well as through the conduit 4.
Thereafter, when the valve 15 closes, the supply
of fuel through the conduit {6 is still available.
Should the jet from nozzle 12 fail to become ig-
nited, the jet at the nozzle 22 will also remain
unignited and the valve {T will not open. There-
after and when the valve 15 closes, the fuel sup-
plied to the nozzles 12 and 22 will he completely
cut off, It will be obvious that such an arrange-
ment prevents the excessive ejection of unignited
fuel into the chamber {1i.

Should some atmospheric disturbance within
the chamber {1 quench the jet from nozzle 12,
then it is intended that the vents 28 will cause
a transmission of that disturbance to the jet at
22 so as to quench it also, causing a contraction
of the element 21 and an opening of the switch
28, thus affecting a closure of the valve 17, which
cuts off the supply of fuel to the nozzies 12 and 22.

Many modifications in the structure described
may be used without departing from the inven-
tion. For example, a single compound valve may
be employed instead of the two valves 15, 17.
Such a valve might be positioned in conduit 4.
Its blocking element might be operated not only
by a time controlled mechanism, described in con-
nection with valve {5, but also by the mechanism

18 so that the valve would be held open in either ¢

of these ways. It is not necessary that the valve,
as for example valve [T, be controlled by electric
motive means. Furthermore, other devices may
be employed in lieu of the expansion and con-
traction device shown at 2f. Thermoresponsive
elements have been effectively used in connection
with other types of safety pilots and might be well
here employed.

Devices of this kind are particularly adapted
for use in connection with heating ovens and
similar structures, where the flaming jet is not
continuously employed, but where the tempera-
ture of the oven is controlled by thermostatic
means which periodically shut off the ignited jet.
A workman may erronecusly believe that if he
supplies fuel to nozzle 12, after it has been turned
off for a time, by and after the action of thermo-
static means, there will be sufficient heat left in
the walls adjacent that nozzle to ignite the mate-
rial to be dispensed from nozzle {2. Or, due to
rather elevated temperature of the chamber {i,
he does not take the pains, an event which some-
times occurs, to look into the furnace to see
whether he has pushed a wick far enough into the
chamber [, through vent 26, to ignite the mate-
rial issuing from nozzle {2. Under these and
other circumstances it frequently happens that
the oven is not under observation when the fuel
supply is again opened by the workman as well
as when it is originally opened by the workman.
A device such as has been here described is
adapted to prevent the excessive flow of unignited
fuel into the oven. It acts as a safety means to
shut off the fuel supply if the main jet is not
ignited.

Since certain changes in carrying out the above
process and in the constructions set forth, which
embody the invention, may he made without de~
parting from its scope, it is intended that all mat-
ter contained in the above description or shown
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in the accompanying drawing shall be interpreted
as illustrative and not in a limiting sense. -

It is also to be understood that:the following
claims are intended to cover all of the generic and
specific features of the invention herein described,
and all statements of the scope of the invention
which, as a matter of language might be sald to
fall therebetween.

Having described my invention, what I claim
as new and desire to secure by Letters Patent, is:

1. In combination, means forming a combus-
tion chamber, & burner positioned to supply a
fuel jet within said chamber, a second burner
positioned away from said first burner and ex-
teriorly of said chamber to supply a fuel jet
exteriorly of said chamber, means comprising a
casing for said second burner to prevent the
ignition of the jet at said second burner from
any point save one in the path of the fuel jet
supplied by said first-mentioned burner, means
providing a conduit for the flow of fuel from said
second-mentioned burner to a point in the path
of the jet from said first-mentioned burner to
cause the ignited jet at said first mentioned
burner to ignite the jet at said second burner,
manually operable time valve means adapted to
permit the Aow of fuel to both burners for a pre-
determined time only, valve means responsive
to the ignition of the jet at said second burner
for thereafter controlling the supply of fuel to
both burners, and means providing vents. from
said combustion chamber to said second burner
whereby the ignition of the jet at said burner is
responsive to changes in atmospheric conditions
within said combustion chamber.

2. In combination, means forming a combus—
tion chamber, a burner positioned to supply a
fuel jet within said chamber, a second burner
positioned exteriorly of said chamber to supply
a fuel jet exteriorly of said chamber, housing
means to prevent the ignition of the jet at said
second burner from any point save one in the
path of the jet at said first-mentioned burner,
means providing a conduit for the flow of fuel
from said second burner to a point in the path
of the jet from said first burner to cause the ig-
nited jet at said first mentioned burner to ignite
the jet at said second burner, valve means adapt-
ed to permit the flow of fuel to both burners for
a predetermined time only, and means compris-
ing valve means and a thermoresponsive element
positioned to be responsive to the heat from the
burning jet at said second burner and adapted,
after the expiration of said predetermined time,
for controliing the supply of fuel to both burners,
said second burner being positioned to be re-
sponsive to changes in the atmospheric conditions
within sa2id combustion chamber.

3. ITn combination, means forming a combus-
tion chamber, a burner positioned to supply a
fuel jet within said chamber, a second burner
spaced from said first burner and outside said
combustion chamber and positioned to supply a
fuel jet exteriorly of said chamber, means com-

prising a casing substantially surrounding said .

second burner to prevent the ignition of the jet
at said second burner from any point save one
substantially in the path of the jet at said first
mentioned burner, means providing a conduit
from said second burner to a point in the path
of the jet from said first burner whereby the
ignited jet at said first mentioned burner may
ignite the jet at said second burner, manually
operable time valve means adapted to permit the

3

flow. of fuel to both burners for a predetermined
time only, and means positioned exteriorly of
said chamber and operative independently of
temperature. conditions within said chamber and

‘comprising a thermoresponsive element respon- .

sive to the heat from the burning jet at said
second burner and adapted to control the supply
of fuel to both burners after the expiration of
said predetermined time, and means to provide
vents from the interior of said combustion cham-
ber to the interior of the casing surrounding said
second burner whereby the ignition of the jet at
said second burner is respensive to changes in at-
mospheric. conditions within said combustion
chamber.

4, In combination, means forming a combus-
tion chamber, a burner positioned to supply a

fuel jet- within said chamber, a second burner

spaced from said first burner and exteriorly of
said chamber and positioned to supply a fuel jet
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exteriorly of said chamber, means comprising a

casing surrounding said second burner to prevent
the ignition of the jet at said second burner
from & point exteriorly of said combustion cham-
ber, means providing a conduit from within said
casing to a point in the path of the jet from
said first burner whereby the ignited jet at said
first mentioned burner is caused to ignite the jet
at said second burner, time valve means adapted
to permit the flow of fuel to both burners for
a predetermined time only, and valve means re<
sponsive to the ignition of the jet at said second
burner for thereafter controlling the supply of
fuel to both burners, the jets at both burners
being similarly responsive to changes in the at-
mospheric conditions within said chamber.

5. In a device of the character described,
means to supply fuel to a plurality of burners,
one of said burners being adapted to provide a
jet of fuel within a combustion chamber, another
of said burners being spaced from said first burn-
er and being adapted to supply a jet of fuel
exteriorly of said chamber, means comprising a
casing to permit the ignition of said last men-
tioned jet only from said first mentioned jet,
whenever “said first mentioned -jet is ignited,
means providing vents from the interior of said
combustion chamber to said second burner to
insure the extinction of said second mentioned
jet whenever said first mentioned jet is extin-
guished by changes in atmospheric conditions
within said combustion chamber, said fuel-sup-
plying means comprising means including a man-
ually operable time valve adapted to supply fuel
to all of said jets for a predetermined time only,
irrespective of the ignition of any of said jets,
and means including a valve and thermorespon-
sive means adapted for thereafter supplying fuel
to all of said jets but only while said second
mentioned jet is ignited.

6. In combination, means providing a combus-
tion chamber, a burner positioned to supply a
jet of fuel within said chamber, a second burner
positioned outside said chamber and spaced from
said first burner and adapted to supply a second
jet of fuel outside said chamber, means providing
a conduit for the insertion into said combustion
chamber and in the path of the fuel jet from said
first burner of a flaming wick whereby said jet
may be ignited, means providing a second con-
duit from said second burner to a point in the
path of the jet from said first burner but spaced
from said first~-mentioned: conduit whereby fuel
may flow from said second burner to a point in
the path of the jet from said first burner where-
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by said second burner may be ignited from the
ignited jet at said first burner, means comprising
a casing for said second burner to prevent igni-
tion thereof from any point outside said com-
bustion chamber, means to supply fuel to each of
said burners comprising time valve means adapt-
ed to permit the fiow of fuel to each burner for
a predetermined period irrespective of the igni-
tion of the jets at either burner, and thermo-
responsive means associated with said second
burner and responsive to the ignition of the jet
at said second burner and cooperating with other

2,114,971

valve means and adapted to supply fuel to each
of said burners only when the jet at said second
burner is ignited, said thermoresponsive means
being so positioned with respect to said combus-
tion chamber as not to respond to changes of
temperature therein, said second burner being
so positioned with respect to said combustion
chamber that the ignition of the jet of fuel at
said burner is responsive to changes in atmos-
pheric conditions within said chamber.

CURT GEORGE SEGELER.
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