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.This.invention relates to igniting devices .o6f
the type. which.-comprises a . pilot..burner, for
igniting. & much-larger main burner, along with
electrical-means for:igniting the pilot.burner and
for: detecting the.presence .or.absence of.a flame
at: the. pilot: burner.

Igniting -devices. of the above mentioned.type
are.well known in.the:heating art-and, particu-
larly,-in.-heating :systems which. use. gas-as fuel.
In.these: systems suitable.control means, such.as
a.room.thermostat,.causes the flow.of . gas. to the
pilot burner-and.-the-flow. of electrical energy.to
an-igniter.for -said. pilot.burner, swvhenever there
is a demand for heat. TIn order {o prevent the
main burner:from-starting .up immediately,. re-
gardless.-of »whether .or. not there .is«a flame. at
the.pilot..burner.for-igniting..the .main .burner,
a.flame:sensing;means: usually has: been. supplied
which -will rcause - the valve.controlling .the.gas
flow-to fhe main-burner to:open.only if.a flame
is-present at the: pilot.burner. . Otherwise, the
main -burner -remains:.clesed, or, -if -the main
burner.has.come:on.and the.pilot.burner subse-
quently-becomes -extinguished, the. main:burner
will be shut-off.

~One-of the olbjeets of:this-invention is.to pro-
vide -an .igniting.device::of:the above mentioned
type which is compact-and.dnexpensive;.yet sturdy
in-construction :and-reliable in operation.

:zAnother:objectof theuinvention .is to.provide
an:igniting.deviee .of the type .described wherein
the orifice construction of the burner provides-a
divided flame, one-for self ignition-and: the other
for-igniting-a..main burner and for cooperating
with the :flame sensing-element of: the. igniter
device.

~Still-another cbject of the invention :is:to pre-

vide-an-igniting .device having -a divided- flame.

burner. construction, wherein ashield-is. provided
for ;preventing the .flame for:igniting the:pilot
burner from.contacting :the. flame - sensing :ele-
ment:exposed to the. other:flame for igniting-a
main ~burner.

A still further object of ‘the .invention:is:to
provide:an igniting device -having.a divided flame
burner;.a: spark igniter; a-flame sensing electrode,
and:a shield: for-groundingions: generated by said
spark :igniter: and thus:preventing -them - from
reaching the:iflame sensing:electrode.

Another object.of the invention is to provide
an:igniting ‘device having:a simple-and ‘compact
arrangement ~whereby -an -electrical -igniting
means. for the pilot:burner-may be on:the same
side:of:and closely spaced from-ancther electrical
‘means: for-sensing the:presence of*a “Aameoff
the.pilot: burner.

(CL 158—123)

10

15

20

30

35

40

50

55

2

-Other.objects-of the.invention. will become.ap~
parent upon .reading. the following. detailed.de-
seription: 0f the.invention.in conjunction -with
the accompanying drawing wherein:

~Figure.l is.a.side.elevational view of the-ignit-
ing.device;

Figure :2 .ig~an-elevational: end -view .of -the
device;.and

~Figure 3.is.a.plan-view:of.the -igniting device
with portions thereof broken.away.

In:the:drawing,.the.reference numeral 11 .des-

ignates -a pilot:-burner--body. - Secured .to .the
upper-end:of- the body 11, is a-cup-shaped:burner
tip- 42 having a -coaxial .orifice 13 in :the -end
thereof, -a :radially -extending orifice I4:in-the
side-thereof;.and-a. runner -slot-{5.extending: be-
tween said.orifices-and:diametrieally. through the
said .end. -A:lewer portion:ila:of-the body 41
is: .of .slightly-greater thickness-than -the upper
portion, and 1is: of:hexagonal -shape. An-upper
part-of- the.portion : -{a-has the.corners:of . the
adjoining sides:beveled. off at:+{6.-to>form: -shoul-
ders. 1 T-at thelower-end-of ‘the-beveled -portion.
The:lower.:end-of-the-body.portion-{a-is inter-
nally threaded (not-shown) *to receive.a conven-
tional-burmer-spud 18. “The:spud-clamps-a: shield
19::in..position around: the Jower end :portion of
the burner to protect a primary-air-opening 20
of the:burner from:an-enveloping flame,-should
one.oecur. “The:details: of: this: primary:air shield
form no:part-of this:invention-but are fully:dis-
closed «in -a:;copending rapplication of. George M.
Jenking,Serial-No. ~185,623,. filed :Pecember 29,
1949 -and .owned: by.thesassignee-of thisappli<
eation.

=A bracket:21, formed=of :sheet metal, -has-a
longzsiderwall-22,.an upper:wall-23 and a-lower
wall-s24:0f~equal length-to:the side .wall' 22:and
a: sidenwall-25 -of shorter:dength than-wall. 22.
Apertured earg 2T for.mounting the-bracket. mem-

‘ber: tora«suitable :support:extend-laterally from

the-ends ofi:wals:22-and.25. .The:side wall 22

iszalso-apertured:or slotted at its: outer<end,=as

shown =at <28, : to ;;provide ~alternate :mounting
means. -Said side wall:is+glso. provided -witha
threaded opening :29 to:receive-a screw:39, the
purpose ofwwhich’ will -be rdescribed hereinafter.
Holes:in:thewwalls:23:and'24-have the.same shape
as-a-eross section.of the:burner body portion:(fa
toipermit:the.bracket to. fit: around said-portion
{ {a and rest on shoulders 171. “The-bracket:is-held
thereon by staking or rolling over the upper end
of the portion (!e onto w#11°23, as shown at .26.

-~An:L=shaped:igniter electrade: 3 -has:a.long leg
thierect surrounded hby-an insulating:sleeve 32 of

-any:suitable material,.preferably:a ceramic.ma-
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terial, and the free end thereof engaged by a
conventional lead wire connector 33. The
sleeve 32 has a longitudinally extending rib 34
substantially in alignment with the short leg of
the electrode 81. The sleeve 32 bears against
an arcuate-shaped recess 35 formed in the upper
wall 23 and lower wall 24 of the bracket, with the
rib 34 bearing against shoulders 36 formed on
said walls. It is thus seen that when the sleeve
member 32 is held in this position, the short
leg of the electrode 31 will be held in alignment
with the orifice {4. To hold the sleeve 32 and
the short leg of electrode 31 in position lon-
gitudinally of the burner, a clamping plate 37
is provided, having two arcuate portions 38 and
39 and two ears 40 and 41 extending from the
ends of the arcuate portions 38 and 39 respec-
tively. The clamping plate is secured fto the
bracket 21 by means of the screw 30, described
above, with the arcuate portion 38 clamping the
sleeve 32 and the ear 40 engaging in a notch
34¢ in the rib 85. As the electrode 31 is rigidly
secured to the sleeve 32, it is apparent that the
electrode 3{ will be held in a position which
will permit a flame of the orifice 14 to impinge
on at least the outer end of the short leg. The
distance of the end of the short leg from the
orifice 14 should be & of an inch for the best
operation of the igniting device. :

An L-shaped, flame-sensing electrode 42 is
likewise surrounded by and rigidly secured to an
insulation sleeve 43, substantially the same as
sleeve 32. This sleeve 43 has a longitudinally
extending rib 44 on the opposite side of the
sleeve from the short leg of electrode 42 but in
the same plane thereof. The sleeve 43 is
clamped to the bracket 21, in recesses 45 in the
upper wall 23 and lower wall 24 by the arcuate
portion 39 of clamping plate 37. As in the
mounting of the electrode 31, the ear 41 engages
in a notch 44¢ in the rib 44 to hold the electrode
42 in longitudinal adjustment. The rib 44 bears
against abutment shoulders 46 in said walls to
prevent rotation of the sleeve 43 and thus hold
the outer end of the short leg of the electrode 42
in position to be contacted by a flame issuing
from the orifice 3.

Mounted on the burner tip 12 by means of
screw 12a, the same screw that holds the tip
{2 on burner {1, is an electrode shield 47. The
shield has a flat wall portion 48 which lies in a
plane at right angles to the plane of the short
legs of the electrodes 31 and 42 with substan-
tially the central portion thereof positioned in
the plane of said electrodes and with one end
thereof substantially on a line extending from
orifice {3 to the outer end of the short leg of
electrode 42. The other end of the wall 48 is
integral with or connected to a wall 49 which ex-
tends downwardly between the electrodes 31 and
42 in a plane at right angles to the plane of
electrodes 31 and 42. The lower end of this wall
49 terminates at a point slightly inwardly of the
upper ends of the sleeves 32 and 43, as viewed
in Figure 1 of the drawing. An arcuate portion
810 of the shield member 41, being tightly held
against an arcuate surface of the burner tip 12,
by the screw 2a, prevents pivoting of the shield
member 47 around the screw 12¢ and thus holds
the shield rigidly in position.

Operation
The above described igniting device is intended
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{3, at the end of the flame sensing electrode
42, is in the path of a portion of the gas flowing
from a main burner (not shown) of the furnace
of a heating system. The electrode 3{ should
be connected to a source of high.voltage elec-
trical current. Electrode 42 may be connected
to an amplifying system, which in turn is con-
nected to a suitable control for the control of gas
flow to the main burner with the amplifier serv-
ing to control the energization of the control in
accordance with the current flow between elec-
trode 42 and the burner.

With the apparatus of the heating system in
the above described igniting device thus in-
stalled, the closing of a circuit between the high
voltage electrical source and the electrode 31
and the opening of the valve to the pilot burner
(which may be done either simultaneously or
one shortly after the other) will cause gas io
issue from the two orifices 13 and (4 and slot
15 at approximately the same time that an arc
exists between the end of electrode 31 and the
edge of orifice 14. This will cause ignition of
the gas issuing from orifice 14 and the carrying
around of the flame thus started through the
slot 15 to orifice 13. As soon as the flame from
orifice i3 strikes the electrode 42, a closed cir-
cuit will be formed from the electrode 42
through the flame at orifice 13, plate 48, shield
47, the grounded burner il, the above men-
tioned amplifier (not shown) and through the
source of electrical energy back to the electrode
42, ’

While the arc existing between the electrode
3{ and the burner may be permitted to continue,
it is the general practice in heating systems to
provide a switch controlled by an amplifier to
btreak the circuit to the ignition electrode 31
upon the electrode 42 sensing a flame at orifice
i3. With the igniting device thus in operation,
it is obvious that the main burner may be sup-
plied fuel periodically under the control of a
room thermostat, or other control of the sys-

" tem, and be assured of becoming ignited.
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to be mounted in any suitable manner so that °

the portion of the flame issuing from the orificeé

kt

If for some reason the orifice {3 becomes
clogged up, as by the falling of soot onto the top
of the burner, or for any other reason that the
flame at orifice 13 should become extinguished,
the circuit to the amplifier will become broken
and thus cause the shutting down of the mam
burner.

On an inspection of the drawing it is readlly
seen that the shields 48 and 49 prevent any por-
tion of the flame issuing from orifice {4 or from
slot 15 from contacting the electrode 42, and tends
to prevent ions generated by an arc between elec-

trode 31 and orifice {4 from reaching electrode 42

by grounding said ions. Therefore, even though

a flame may exist at orifice 14 when no ﬂame
ex1sts at 13, or an arc at electrode 31 may exist,
the circuit from the electrode 42 to the grounded
burner i{ through a conducting flame or stream
of ions remains broken.

As it is apparent to those skilled in the art that
modifications may be made in the above described
igniting device without departing from the spirit
of the invention therein, it is to be understood
that the scope of the invention is to ke determlned
solely from the appended claims.

1. An igniting device comprising a burner hav-
ing a first orifice for directing a flame in one di-
rection and a second orifice for directing a second
flame in another direction at substantially™ &
right angle to said one direction, a runner flame
slot extending between said orifices, a bracket
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extending laterally from and grounded to said
burner, an ignition electrode supported by and
insulated from said bracket and terminating a
short distance from and substantially in align-
ment with said first orifice, a flame sensing elec-
trodesupported by and insulated from said bracket
and terminating substantially in alignment with
and spaced from said second orifice, and a shield
supported by said bracket and having a surface
portion positionad transversely between said first
orifice and said fiame sensing electrode so as to
prevent a flame at said first orifice from contact-
ing said sensing electrode but to permit a fiame
from said second orifice to contact both said
sensing electrode and said shield.

2. In combination, a burner having angularly
disposed first and second orifices with a runner
slot extending therebetween, an L-shaped igni-
tion electrode positioned with one end thereof in
the path of gas flow from said first orifice, an L-
shaped flame sensing electrode positioned with
one end thereof in the path of gas flow from said
second orifice, and an L-shaped shield of fiat
material positioned between said electrodes and
between said first orifice and said flame sensing
electrode with the flat surfaces thereof substan-
tially at right angles to the plane of said elec-
trodes to prevent a flame at said first orifice from
impinging on said flame sensing electrode.

3. In combination, a burner having angularly
disposed first and second orifices, an ignition elec-
trode having an end thereof positioned in the
path of gas flow from said first orifice, an L~
shaped flame sensing electrode positioned on the
opposite side of said ignition electrode from said
burner and having an end thereof in the path
of gas flow from said second orifice, and a shield
of flat material positioned between said electrodes
and between said first orifice and said flame sens-
ing electrode with the flat sides thereof extend-
ing transversely of the plane of said electrodes to
prevent a flame at said first orifice from imping-
ing on said flame sensing electrode.

4. In combination, a burner having angularly
disposed first and second orifices, an ignition
electrode having an end thereof positioned in the
path of gas flow from said first orifice, a flame
sensing electrode positioned on the opposite side
of said ignition electrode from said burner and
having an end thereof in the path of gas flow
from said second orifice, and a shield of flat ma~-
terial positioned between said electrodes and be-
tween said first orifice and said flame sensing
electrode with the flat surfaces thereof extending
transversely of the plane of said electrodes to pre-
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6

vent a flame at said first orifice from impinging
on said flame sensing electrode.

5. An igniting device comprising a burner hav-
ing a first orifice and a second orifice and a run-
ner flame slot extending between said orifices, an
ignition electrode terminating a short distance
from and substantially in alignment with said
first orifice, a flame sensing electrode terminating
substantially in alignment with and spaced from
said second orifice, and a shield grounded to said
burner and positioned between said first orifice
and said flame sensing electrode so as to have a
larger surface thereof contacted by flame than
contacts said sensing electrode and so as to pre-
vent that portion of the flame supported by said
first orifice and runner flame slot from contact-
ing said sensing electrode.

6. In combination, a burner having first and
second orifices, an ignition electrode having an
end porftion thereof positioned in the path of gas
flow from said first orifice, a flame sensing elec-
trode having an end portion thereof positioned
in the path of gas flow from said second orifice,
and a shield of substantially flat material posi-
tioned between said electrodes and between said
first orifice and said flame sensing electrode with
the flat surfaces of an end portion thereof ex-
tending transversely between said end portions
of said electrodes to prevent a flame at said first
orifice and ions from said ignition electrode and
first orifice from impinging on said flame sensing
electrode.

7. In combination, a burner having first and
second orifices with a runner slot extending
therebetween, an ignition electrode having an end
portion positioned in the path of gas flow from
said first orifice, a flame sensing electrode hav-
ing an end portion positioned in the path of gas
flow from said second orifice, and a shield of
substantially flat material positioned transversely
between said end portions of said electrodes and
between said first orifice and said flame sensing
electrode to prevent a flame at said first orifice
from impinging on said flame sensing electrode
but to permit a portion of a flame from said sec-
ond orifice to impinge on said shield.

JAMES W. SMITH.
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