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ABSTRACT

A pilot burner assembly for a gas burning
heater which has a pilot fuel supply pipe and a
pilot burner head with an inner chamber defined
by a generally continuous sidewall. The pilot
burner head has a middle body region with a side
port defining a channel passing through the
sidewall which has a channel wall. An ignitor
rod passes at least partially into the port and
terminates at an ignitor tip which is adapted to
provide electrical charge between the ignitor tip
and the sidewall to ignite a pilot flame. A boss
is welded on the burner head and surrounds the
port. An insulation sleeve is positioned within
the boss and has a central aperture adapted to
allow passage of the i1gnitor rod and maintain the

ignitor rod in position.
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PATENT

ITMPROVED PILOT ASSEMBLY AND CONTROL SYSTEM

DESCRIPTION

TECHNICAI, FIELD OF THE INVENTION

. The present invention relates to gas
burner pilot assemblies and control systems
for gas burners ignited by a pilot flame.
More'specifically,'the present invention
relateg to gas burner pilot assembly and
icOntrol systems for use in fuel pipeline
heaters. -
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BACKQROUND QF THE INVENTION

A specialized type o= heater .
apparatus is necessary'for use on natural gas
pipelines. The need for such heaters arises
when there is a reduction in the pressure of
the natural gas within the pipeline, such as
1s typically'ﬁhe case when a percentage of the
gas in a main line is diverted toc a separate '
plpellne to service a mun1c1pallty, or the
like. The sudden loss in internal pipeline
pressure results in potential undesirable

~condensation of hydrocarbons in the pipeline,

potentially resulting in obstructilion or faulty
flow of gas. This possible condensation, .
problem is avoided by heating the pipeliné'
through the use of the specialized pipeline
heater. )

Pipsline heaters are typically
needed in locations along the pipeline that
are remote, often being without any electrical
supply available to operate the heater.
Typical types of guch heaters include indirect
or dehydration heaters, most often heating a
heat-transferring substance, such as glycol,
by a gas burner. The gas burner is ignited by
a pilot light, the pllot light being a smaller
gas burning flame.

_The types of such heaters in use
today often include manually operated pilot
flame ignition, without safety features for
providing rellable relighting of an

- extinguished pilot or main burner shut- o:f

features. Therefore, the burners presently
being used are not reliable for avoiding
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hYdrocarbon condensation in the pipeline, and
do not have much needed safety’features for
detecting and reacting'to burner pilot flame
failure. Further, the burners presently used
have Continual pilot flames, regarxdless of

- infrequent burner use, resulting in wasted

fuel of unnecessary pilot burn time.
- Also, the burners presently in use

“have a pilot assembly having a structure which

have an ignitor terminal'extending into the
pilot flame,'resulting in deterioration of the
ignitor terminal due to constant exposure in
the pilot flame and/or loss of the important
tolerance of the spacing of the ignitor
terminal to the area of the pilot for
conducting spark. '

_ The present invention resolves these
problems in the field,'primarily by providing
a specific structure of a pilot assembly, and
by providing a pllot control means which
optionally provides a continuous burning pllot
or provides an on-demand pilot, both such
pllot operations having safety features for
shutting down the main burner valve and
relighting the pilot, in the event it is
extinguished. '

SUMMARY OF THE_INVENTION

It:is an object.Qf the present

- invention to provide a pilot burner assembly

for a gas burning heater which has a pilot
fuel supply pipé'and being~adapted to provide

a flow of combustible gaseous fuel. A pilot

burner head has an inner chamber defined by a



10

15

20

25

30

CA 02243318 1998-07-15

generally.conﬁlnuous 51dewall and being in
flUld communlcatlon with the fuel supply pipe
inner channel. The pilot burner head has a
middle body reglon with a side port defining a
channel pa531ng through' the sidewall which has
a channel wall. An'ignitor rod passes at
least partially into the port and termlnates.'
at an ignitor tip which is adapted to orOV1de
electrical current between the ignitor tip and
the sidewall to cause combustion of the
gaseous fuel to an ignited pilot flame.

' It 15 also an object of the present
invention to provide such a pilot asgsembly
also having a boss welded on the burner head
and surrounding the port. An insulation
sleeve is positioned within the boss and has a
central aper ure adapted to allow passage of
the ignitor rod and maintain the ignitor rod
in position. |

It is also an object of the present
invention to provide a pilot flame sensor
positioned -adjacent the pilot burner head and
adapted to identify the ignited pilot Llame
and indicate the same to a computerized
control means. The control means is adapted

to control open a pilot fuel supply valve and

'the'ignitor rod to initiate spark at the

ignitor tip and ignite the pilot fuel when the
pilot flame 1s not indicated.by the sensor.
The control means is also adapted to open the
pilot fuel valve with electrical current and
to maintain the valve open with electrical
current of decreased voltage when the sensor

signals indication of the pilot flame.
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Other advantages and aspects of the

lnventlon Wlll become apparent upon making

reference to the specification, claims, and

drawings to follow.

BRIEF DESCRIPTION OF THE DRAWINGS
" FIGURE 1 is a side view of the pilot
assembly of the present i1nvention;
‘FIGURE 2 1s a top'plan.view cof the
burner head of the pilot assembly of the
present invention, with the ignitor rod and

the insulator sleeve removed;
FTGQURE 3 is a sectional view of the

burner head and pipe shown 1in FIGURE 1;
FIGURE 4 is a block diagram of the
pilot and burner control system of the present

invention.

DETATILED DESCRIPTION OF THE INVENTION

Whlle this invention is susceptible

' of embodiment in many different forms, there

is shown in the drawings and will herein be
described in detail a preferred embodiment of

the invention with the understanding that the

present disclosure 1s to be considered as an
exempllflcatlon of the prlnc1ples of the

invention and is not intended to llmlt the

broad aspect of the invention to embodiment

1llustrated.

The present invention is an improved
structure and worklng system for a burnex |
assembly for providing pilot burner ignition
of a gas burner heating apparatus, such as is
typlcally used in the field of natural gas
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pipeline and distribution heaters (i.e.,
indirect or dehydration heaters for natural
gas pipeline,and distribution systems).
The_pilot assembly 10 has a pilot

fuel supply which is pfbvided by a pilot fluid
supply pipe 12. The piﬁe 12 has an innerx
channel 14, and is adapted to provide z flow
of combustible gaseous fuel through the pipe,
the fuel passing from a proximal end 16 of the
pipe 12, which is in fluid communication with
a pilot fuel control valve (not shown), to a
distal end 18 of the pipe 12 which is i1in fluid
communication with a pilot burner head 20.
Preferably, the pipe 12 is aligned with a
first central axis of the assembly, the
central longitudinal axis 20a of the pilot
head 20. Alscu, the pipe 12 distal end 18 is
preferably threaded into a threaded plug
insert 27a of‘the pilot head. The pipe 12 has
a venturi means 22 with at least one opening
22a to expose air to the pipe innexr channel 14
and being adapted to mix air with the fuel
supply passing through the proximal end 16 of
the pipe 12. Thereforé, the distal end 18 of
the pipe 12 receives a gas/air mixture as
pilot fuel.

‘ The pilot burner head 20 has an
inner chamber_zs which is defined by a
generally continuous sidewall 24. The
proximal end 28 of the pilot head 20 is
integrally attached to the pipe distal end 18

'such that the lIlnner chamber 26 of the pilot

head 20 is in fluid communication with the
pipe 12 and also receives gas/air mixture of
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'fuélmsupply. Preferably, the fuel supply f rom

the pipe'lz paSSes through a'port,27 having =

diameter apprcximately.less than ¥ of the pipe

12 inner diameter. In the preferred form of
the invehtioﬂ; the port 27 13 formed by a

threaded plugf27a inserted into the proximal
end 28 of the pilot head 20, with threading
suitable for threaded insertion of the pipe

‘distal end 18. The pilot head further has a

distal end 30 with an opening 32 leading into
the i1nner chamber 26. A middle body region 34
of the pilot head 20 lies between the pilot
head proximal end 28 and distal end 32.

The pilot head 20 has a side port
36, with a'channel 38, appearing as a small
opening in thé'sidewall 24 of the pilot head
20. The channel 38 is located in the middle
body region.34'of the pilot head 20, and is an

opening in ¥luid communication with the inner

chamber 26 of the head 20. The channel has a

"diameter which is defined by a channel wall

40. In the preferred embodiment, the channel
wall 40 is the thickness of the gidewall 24,
resulting from forming a hole throughvthe
sidewall 24 in'the'middle body region 34 of
the pilot heéd 20, as shown in Figure 3.
However, it is cdntemplated'that the channel

‘wall may include an extended portion which

protrudes into the inner chamber 26 of the

" pilot head 20, such as an extended portion
‘into the chamber 26 beyond the sidewall inner

surface 24b. As is discussed in greater

detail herein, one important aspect of the

present invention is that the port 36 provides
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a passageway_ier an ignition rod 42 to pass
into the inner chamber 26 of the pilot head

20, and the channel wall 40 provides a surface
for the tip 44 of the ignition rod 42 to spark

to ignite apilot flamel The fact that the
channel wall 40 and'the'tip 44 are in the
middle body portion 34 provides a positioning
of the tip 44 below the position of the
ignited pilot flame in the head 20.

A boss 46 is located on the sidewall
outer surface 24a of the pilot head 20. The
boss 46 has a boss wall 48 which surrounds the
port 36, preferab y evenly surrounding the
channel 38 and having a diameter substantially
greater thar. the channel. The boss wall 48 is
circumferentially disposed about a second
central axis 50 which i1s generally transverse
to the first central axis (the pilot head

central longltudlnul axis 20a) .

- The ignitor rod 42 passes through
the boss 46, and at least partially into the
port 36, and terminates at the ignitor tip 44
positioned adjacent the channel wall 40. The
ignitor 42 1s adapted to provide electrical
current between 1gnltor tip 44 and the
sidewall 24 to cause combustion of the gaseous

fuel being supplled through the proxlmal end

28 of the pilot head 20. This results in

ignition of a pilot flame which burns

partially in the burner head 20 (from the
middle body reglon 34 and toward the dlstal
end 30), and partlally outgide the openlng 32
at the distal end 30 of the head 20. The
ignitor tip'44 is preferably located in the
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middle body region 34 of the burner head 20, the
location which is below the ignited pilot flame.
In the preferred embodiment, the ignitor tip 1is

located at approximately the middle of the pilot

‘head 20, preferably toward the distal end 30

immediately adjacent the fuel supply port 27
within the inner chamber 26.

An insulation sleeve 52 is positioned with the
boss 46, and has a central aperture which has an
aperture size suitable to allow passage of the
ignitor rod 42. The sleeve 52 preferably has a
height which extends above the sidewall outer
surface 24a of the pilot head 20 greater than the
overall height of the boss wall 48, as 1s shown
in Figures 1 and 3. Another important aspect of
the present invention is the arrangement and
spatial relationship between the ignitor rod 42
and/or the tip 44 to the metal of the pilot head
20. More specifically, the ignitor tip 44 1is
maintained at an optimal distance from the
channel wall 40 for the conduction of electrical
current between those two parts to provide and
adequate spark to ignite the pilot flame. This
optimal distance is approximately 1/8 inch.
Therefore, the channel wall preferably has a
diameter which result in the tip 44 to be spaced
approximately 1/8 inch away} Further, the
insulating sleeve 52 1insulates the rod 42 from
being exposed to the boss wall 48, by insulating
between the rod 42 and the inner surface of the

wall 48, and by the
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sleeve 52 having a height which extends beyond
the height of the wall 48. 1In the preferred
embodiment, therefore, the boss wall 48 has a
height of approximately 3/8 inch above the outer
surface 24a and the sleeve has a height of
approximately % inch above the outer surface 24a.
Further, the channel 38 has a diameter of
approximately 11/32 inch and the ignitor tip 44
has a thickness of approximately 3/32 inch, with
the ignitor passing directly through the middle
of the channel 38 (thereby providing 1/8 inch
between the tip 44 and the channel wall 40).

In the preferred embodiment, the boss wall 48 has
an inner threading 56. The threading preferably
is adapted to accommodate threaded insertion of a
spark plug with like threading. For example, the
inner threading 56 of the boss wall 48 preferably
has a 14 millimeter diameter and a 1.25
millimeter thread spacing, thereby being sulitable
to accommodate an automotive spark plug,
commercially identified as an Autolite® 456 model
spark plug. This optional accommodation of a
spark plug provides the option of igniting the
pilot flame with a spark plug (not shown) by
removal of the ignitor rod 42 and insulating
sleeve 52, and threaded insertion of the desired
spark plug.

The 1gnitor rod 42 has a bend 60, preferably
approximately a right angle bend, immediately
adjacent the sleeve 52. The bend 60 prevents the
rod 42 from passing further into the channel 38

than the preferred
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position of having the tip 44 proximate to the
channel wallééo. The ignitor rod 42 is also
held in posiéion by &n ignitoy brave 62 which
is mounted to the pipe 12 and is attaehed to
the ignitor rod 42 through a brace insulator
sleeve 64. Attached to the ignitor rod 42 is
an electrically conductive ignitor wire 66.
The ignitor wire 66 provides electrical
connection of the 1gn1tor rod 42 to the power
supply (not shown), preferably through a
computerized control means described further
below. .; |

, A pilot flame sensor 68 is
positioned adjacent the opening 32 at the
distal end 30 of the pilot head 20. The pilot
flame sensor 68 is thereby positionéd in the
area where the plilot burns outside the pilot
head, and is adapted to indicate the existence
of a pilot flame. In the preferred
embodiment, the sensor 68 is a flame probe

which identifies ionization which results from

‘the burning pilot flame. The sensor 68

indicates the presence/absence of a p*lot
flame to a Computerlzed control means
(explained further below) which is connected
Lo the sensor by a sensor wire 70. When the
sensor indicates that a pilot flame is not
present, the control means controls the
ignitor rod by providing current through the
wire 66 and the rod 42 to initiate spark at
the ignitor tip_44 between the tip 44 and the
channel wall 40. The computerized control
means is also electrlcally connected to z

pilot fuel supplyrvalve 110 which is in fluid
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- communication with the pilot supply pipe 12,
and i1s connected to the proximal end of the

pipe 12. The control means controls the pllot
valve to open the valve with electrical

5 ‘ current, and maintains the pilét'valve open

with electrical currenﬁ of decreased voltage

when the pilot flame sensor 68 senses pilot
flame and indicates the same through the
sensor wire 70. '

10 As i1s shown in the block diagram of
Figure 4, the present invention provides a
pilot cdntrol means associated with the pilot
and main control unit 100. As with most such
devices 1n use for controlling the heater

15 operation on a pipeline, the assembly receives
electrical power from the solar powered
electrical generator 102, which provides power
to charge the back-up power supply of a
battery 104. the power supply 102, 104 is

20 electrically cdnnected to an on-demand pilot
switch 106, which is essentially a toggle
switch that is manually operated to toggle
between a first position wherein electrical
current by-passes the burner demand indicator

25 108 to directly power the pilot control means,
and a second toggle pOsition wherein the
electrical current passes to the burner demzand
indicator 108. Operation of the toggle switch

106 between the first and second position

30 3\ provides manual selection of a constant pilot
flame (when the demand indicator 108 is by -
passed) and an 6n-demand pirlot flame ‘
(signaling the pilot control 100 only when the
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indicator 108 indicates need for the main heater
burner) .

The pilot and main control means 100 1is
electrically connected to the pilot fuel valve
110 and the pilot ignitor rod 42, and receilives
indication of whether a pilot flame 1is lit from
the pilot flame sensor 68. In operation, when
the pilot sensor 68 indicates that there 1s no
pilot flame (though the unit 1s to have a
continual pilot, or the burner indicator 108
signals that the burner is needed), the pilot and
main control means 100 signals the main burner
valve solenoid 112 (resulting in closure of the
main burner valve) and also signals the pilot
fuel valve 110 to open while causing electrical
current to pass through the ignitor rod 42,
thereby resulting in spark between the tip 44 and
the burner head 20 to light the pilot flame.
When the pilot flame 1s detected by the sensor
68, which indicates such to the control means
100, the control means 100 signals the main
burner valve solenoid 112 to allow the main
burner valve to open, and the control.means 100
maintains the pilot fuel valve 110 1n the open
position with an electrical charge of a reduced
voltage, preferably the minimal voltage required
for the pilot valve to be maintained open. For
example, 1n a preferred embodiment, the control
means 100 opens the pilot valve 110 with a 12
volt electrical charge and maintailns the wvalve

open with only a 6 volt charge.
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| While specific embodiments have been
illustrated and described, numerous
'modificétions-come to mind without
signifiCantly departing from the spirit of the
invention'and-the'sCopéfof prOtéction is only
limited by the scope of the accompanying

claims. -
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CLAIMS

1. A pilot burner assembly for a gas burning heater,

comprising:

a pilot fuel supply plpe having an 1nner channel and
being adapted to provide a flow of combustible gaseous

fuel;

a pilot burner head having an inner chamber defined by a
generally continuous sildewall, said inner chamber being
in fluid communication with the fuel supply pipe inner

channel;

sald pilot burner head having a proximal end immediately
adjacent the supply pipe, a distal end with an opening
into the inner chamber, and a middle body region between

sald proximal and sailid distal ends;

a side port in the pilot burner head defining a channel
passing through the sidewall in the middle body region of
the burner head and being in communication with the inner
chamber, said channel having a diameter defined by a

channel wall;

an ignitor rod passing at least partially into the port
and terminating at an ignitor tip adapted to provide
electrical current between said ignitor tip and said
sidewall to cause combustion of the gaseous fuel as an
ignited pilot flame, said ignitor tip being located in
the middle body region of the burner head and below the
ignited pilot flame.

2. The pilot burner assembly of claim 1, further

comprising:
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the burner head having a central longitudinal axis;

a boss being welded on the burner head and surrounding
said port, the boss having a boss wall circumferentially
disposed about a second central axis which is generally

transverse to the burner head central longitudinal axis;

an insulation sleeve positioned with said boss and having
a central aperture adapted to allow passage of the

ignitor rod and maintain the ignitor rod in position.

3. The pilot burner assembly of claim 1, wherein, the

burner head 1s of stainless steel.

4. The pilot burner assembly of c¢laim 1, wherein;

the pilot assembly beling operated by a control system
having a manual switch adapted to toggle between a first
position wherein pilot fuel 1s continually supplied and a
second position wherein pilot fuel is supplied only when

the gas burning heater 1s needed for heating.

5. The pilot burner assembly of c¢laim 1, further

comprising;

a pilot flame sensor being positioned adjacent said
opening at the distal end of the pilot burner head, said
sensor being adapted to detect an ignited pilot flame and
indicate detected pilot flame to a computerized control
means connected to the sensor by a sensor wire, said
control means being adapted to control the ignitor rod
through an 1i1gnition wire to initiate spark at said
ignitor tip when the pilot flame is not indicated by said

SEIS0OY .,

6. The pilot burner assembly of c¢laim 5, wherein;
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the control means being electrically connected to a pilot
fuel supply valve in fluid communication with said pilot
supply pipe, the control means adapted to open said valve
with electrical current and to maintain said valve open
with electrical charge of decreased voltage when the

sensor signals indication of the pilot flame.

7. A pilot burner assembly for a gas burner, comprising;

a pilot fuel supply pipe having an 1inner channel and

being adapted to provide a flow of combustible gaseous

fuel;

a pilot burner head having an inner chamber defined by a
generally continuous sidewall circumferentially disposed
about a central longitudinal axis, sald 1nner chamber
being in fluid communication with the fuel supply pipe

inner channel;

said pilot burner head having a central longitudinal
axis, and a proximal end immediately adjacent the supply
pipe, a distal end with an opening into the 1nner
chamber, and a middle body region between said proximal

and sailid distal ends;

a side port in the pilot burner head defining a channel
passing through the sidewall in the middle body region of
the burner head and being in communication with the 1nner
chamber, said channel having a diameter defined by a

channel wall;

a boss on the burner head surrounding said port and
having a boss wall circumferentially disposed about a
second central axis which 1s generally transverse to the

burner head central longitudinal axis;
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an 1lgnitor rod passing at least partially into the port
and terminating at an 1ignitor tip adapted to provide
electrical current between sald 1ignitor tip and said
sidewall to cause combustion of the gaseous fuel to an
ignited pilot flame burning partially in the burner head
and partially outside said openling at the distal end,
salid ignitor tip being located in the middle body region

of the burner head and below the ignited pilot flame.

8. The pilot burner assembly of c¢laim 7, wherein, the

boss 18 welded to the burner head.

9. The pilot burner assembly of claim 7, further
comprising, an 1nsulation sleeve positioned with said
boss and having a central aperture adapted to allow

passage of the ignitor rod.

10. The pilot burner assembly of claim 9, wherein a

portion of the sleeve extends above the boss wall.

11. The pilot burner assembly of c¢laim 7, wherein, the

boss wall has an inner surface which is threaded.

12. The pilot burner assembly of c¢laim 11, wherein, the
threading has a 14 millimeter diameter and a 1.25
millimeter thread spacing and adapted to accommodate

threaded insertion of a spark plug with like threading.



CA 02243318 2007-06-20

om\w 92

VAV A AV AVAS i““ﬁ,‘.\h\.‘“‘\.“

qve

m.ﬂ

!.‘..‘.““

NN

ye PV

DK

VNIRRT SN NN

.// ///ﬂ%?a

l‘.‘.‘.““‘



CA 02243318 2007-06-20

QION310S
JATVA
d3INUNEG NIVN

all

dOSN3S

ELLVAE
1.07id

oy ¥O.LINSI
107d

Ol

b Ol

JOLVHINTO
1VOIHd10313
G383MOd dVT10S

TOULNOD | _SNV3IW
3NIT | J04.1NOD
NIVW | 107d

POl
80l

40LVOIANI
ONVIN3d
d3N4NG

HOLIMS

107id
ANVIN34-NO

20l






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - abstract drawing

