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(57) Des appareils de cuisson comprenant des brileurs
configurés d une maniere particuliere pour ameliorer le
chauffage et reduire 1’exposition du briileur au-dessus de
la table de cuisson comprennent une téte de bruleur
définissant une chambre contenue dans une paroil
periphérique ainsi qu une pluralite d’orifices de brileurs
communiquant entre la chambre et ['exteérieur de la téte.
Un couvercle de bruleur recouvre la té€te du bruleur et la
te¢te du brlleur comprend de preférence des doigts
¢tendus destines a ameliorer la dispersion de la flamme
du brileur. De préference, le couvercle du bruleur se
conforme a la forme de la téte du bruleur. De plus, le
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(57) Cooking appliances including burners particularly
configured to improve heating and reduce exposure of
the burner above the cooktop include a burner head
defining a chamber enclosed by a peripheral wall and a
plurality of burner ports communicating between the
chamber and the exterior of the head. A burner cap
covers the burner head, and the burner head preferably
includes extended fingers to improve the dispersion of
the burner flame. Preferably, the burner cap conforms
with the shape of the burner head. In addition, the burner
includes a base for supporting the bumer on a cooktop
opening. The burner base and the burner head include
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brileur comprend une base destince a apporter ledit
brileur sur une ouverture d une table de cuisson. La base
du brileur et la téte du bruleur comprennent des
ouvertures pour former un passage d’€coulement
primaire destine a aspirer le flux de gaz vers le brileur.
De plus, des passages d’¢coulement secondaires
communiquent avec les onfices de contournement
secondaires formes dans la téte du brileur ou entre la téte
du brtuleur et d’autres parties du brileur.
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openings to form a primary flow passage for drawing the
flow of gas to the bumer. In addition, secondary flow
passages communicate with secondary bypass ports
formed 1n the burner head or between the burner head
and other burner parts.
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(54) Title: PLURALITY FINGERED BURNER

(587) Abstract

Cooking appliances including burners particularly configured to improve heating
and reduce exposure of the burner above the cooktop include a burner head defining a
chamber enclosed by a peripheral wall and a plurality of burner ports communicating
between the chamber and the exterior of the head. A burner cap covers the bumer head,

the burner flame. Preferably, the bumer cap conforms with the shape of the bumer
head. In addition, the burner includes a base for supporting the burner on a cooktop
opening. The burner base and the burner head include openings to form a primary flow
passage for drawing the flow of gas to the bumner. In addition, secondary flow passages
communicate with secondary bypass ports formed in the burner head or between the
bumner head and other burner parts.
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PLURALITY FINGERED BURNER

Field of the Invention

The present invention relates to sealed cooktop burners including

primary and secondary air passages, preterably throughout a plurality of burner head
fingers covered by a burner cap.

Description Of The Prior Art

Many previously known cooktop burners provide a limited flame area.
Typically, the burners are circular and form a ring of flame which can engage the
bottom of a utensil only at a limited area. Moreover, the flame tends to spread
outwardly towards the outer edges of the utensil. whereby the central portion of the
utensil within the ring may be relatively cooler than the remaining surface area, and
particularly, cooler than the area constantly subjected to contact with the flame.
Although some previously known burners have been provided with elongated
extensions in order to expose burner ports to various positions along the bottom of
the cooking utensil, these previously known configured burners were exposed to
leakages from the cooking utensil. Such leakages may cause blockage of burner

ports and further contribute to uneven heat distribution over a burner.

Although ring burners have been covered with caps in order to avoid
exposure of the burner ports to clogging, the radially expanded cap distributes the
flame ring wider, and thus contributes to the heating differential at the center of the
cooking utensil over the center of the burner. Moreover, while capped burners are
often raised above a supporting surface so that secondary air can contribute to the
flame production as the primary flow of fuel and air mixture passes through the
burner ports, recent cooktop innovations have lowered the burner so as not to expose
a protruding, interfering surface above the cooktop surface of the appliance.
However, lowering of the burner in the cooktop interferes with the free flow of
secondary air near the burner ports that receive and discharge a primary fuel and air

mixture. In addition, cooktop designs that provide sealed burner openings restrict



10

15

20

25

WO 99/20942

CA 02307647 2000-04-19

-

access to secondary air within the appliance and prevent its use as secondary bypass

air near the burner ports.

Summary Of The Invention

The present invention overcomes the above-mentioned disadvantages
by providing a configured, capped burner that reduces the heating differential across

the bottom of a heating utensil without exposing the burner ports to clogging from

leakage tinat may occur from a cooking utensil. In addition, the present invention
provides passages for secondary air, as well as passages for primary air, and the
arrangement of ports does not interfere with the sealing of the burner opening in the
cooktop. Moreover, the present invention provides a low profile burner configura-

tion for use in a sealed cooktop providing easier maintenance and more efficient

heating than previously known cooktops for cooking appliances.

In general, the burner comprises a burner head. including a chamber
enclosed by a peripheral wall and a plurality of burner ports communicating between
the chamber and the exterior of the head. Preferably, the burner is configured with
a plurality of fingers and a cap extends over the burner head covering the ports in the
burner head. In addition. a burner base supports the burner in a cooktop opening,
preferably in sealing engagement with the cooktop panel. A plurality of bypass ports
between the burner head and at least one of the burner cap and the burner base

provide secondary air flow to aid flame propagation.

In the preferred embodiment, a star-shaped burner includes five
fingers, each of the fingers being provided with a plurality of burner ports covered
by the cap and in fluid communication with the chamber. A venturi port in the
chamber receives a venturi tube communicating below the burner with a gas supply
jet. Preferably, the gas supply jet is carried by a jet holder beneath the sealed
surface in an enclosure wall in the cooktop appliance. In addition, the venturi tube
cooperates with adjacent structure to couple a plurality of ports at the lower end of

the burner head with secondary air through a bypass passageway, preferably through

PCT/US98/21945
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openings in a mounting plate. The burner base is sealingly engaged in an opening

on the cooktop to seal the low profile burner in position on the cooktop surface.

The present invention also provides low profile burners with

secondary air- bypass capability intended for use in sealed burner cooktops where

0] ambient air cannot be provided in sufficient quantities to support proper flame and
ignition at all burner ports throughout the configuration of the cap. In addition, the
present invention provides configured burners that reduce the area of the heat

gradient and permits greater control of heat application to the bottom of the cooking

utensil.

10 Brief Description Of The Drawings

The present invention will be more clearly understood by reference
to the following detailed description of a preterred embodiment when read in

conjunction with the accompanying drawings, in which like reference characters

refer to like parts throughout the views. and in which:

15 FIGURE 1 is a perspective view of an appliance with a cooktop

having burners constructed in accordance with the present invention:

FIGURE 2 is an exploded perspective view of a burner shown in

Figure 1 with parts, such as the venturi tube. removed for the sake of clarity;
FIGURE 3 is a sectional view of burners shown in Figures 1-3;

20 FIGURE 4 is a sectional view similar to Figure 3 but showing a

modified burner construction according to the present invention;

FIGURE 5 is a top view of the locking plate shown in Figure 3;

FIGURE 6 is a sectional view of the burner base shown in Figures 4
and 9;
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FIGURE 7 is a plan view of the annular ring shown in Figure 4;
FIGURE 8 is a side view of the jet holder shown in Figure 4; and
FIGURE 9 is a sectional view taken substantially along the line 9-9
in Figure 4.

Detailed Description Of The Preferred Embodiment

Referring first to Figure 1, a cooking applhiance 10 is shown having
a cooktop 12 including a plurality of burners 14. The cooktop 12 includes surface
panel 16 having a plurality of openings 17 defining the positions for each of the
burners 14. Each burner supports a grate 18 to support a cooking utensil, such as
a pot, pan or kettle over the burner. In the preferred embodiment, the surface panel
16 forms a sealed burner arrangement which is to be discussed in greater detail
below. In addition, control knobs 13 are carried on valve stems 15 protruding
through openings 11 in the cooktop 12. The control knobs 13 are used to control the
valve for flow of gas and the ignition of the burner in a well known manner. The
openings 11 may contribute to the availability of secondary air within the appliance
since the openings are not positioned where leakage or overspills from cooking

utensils will expose the burner or the ignitor to clogs or blockages that may interfere

with operation of the burners.

In addition, the cooktop 12 carries a rough-in box 19 that encloses the
cooktop controls and burners for installation in a rough-1n opening in a cabinet or
countertop. The rough-in box 19 enclosure preferably includes a bottom wall to
prevent spillage through cooktop openings 11 from soiling the interior of the cabinet.
In addition, the bottom of the rough-in box 19 provides support for a bracket 86 used

to support a jet holder 82 as described in greater detail below.

Referring now to Figure 2, a burner 14 includes a burner head 20
having a plurality of fingers 22. In the preferred embodiment, five fingers 22 form

a star configuration. A central wall 24 includes an opening 26. The central wall 24
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and the peripheral wall 28 define a chamber 30. The upper portion of the peripheral

wall 28 includes a plurality of recesses forming ports 32 in fluid communication with
the chamber 30 and the exterior of the burner head 20.

The burner head 20 includes a support for a burner cap 40, for
example, sockets 34 for receiving legs 36 of the burner cap 40. The burner cap 40
includes a walled enclosure with an upper surface, the wall enclosing the chamber
30 and having a contour configured to cover the ports 32 over each of the fingers 22
in the burner head 20. In the preferred embodiment. the upper surface of the burner

cap 40 includes a plurality of recesses 42 adapted to receive a portion of a connector

leg 44 (Figure 1) of a grate 18.

The burner 14 also includes a base 50 having a base wall 60 and a
support wall 52 including raised legs 54 (Figures 2 and 3) that support the burner
head 20 above the base 50. The support legs are preferably located at a position
radially inwardly from the peripheral wall 28 of the burner head 20 as shown In
Figure 3. The legs 54 define intermediate openings 46 (Figures 2 and 3) that are
arranged throughout the periphery of the base 50 for communicating with recesses

that form ports 38 in the lower portion of the peripheral wall 28 of the burner head
20.

In addition, the burner base 50 also includes a central aperture 56
peripheraily defined by a venturi seat 58. The base wall 60 conforms with the shape
of the opening 17 in the cooktop for support of a burner 14 at the burner location.
Preferably, a flange on the base 50, for example, the peripheral edge of wall 60, is
slightly larger than the size of the opening 17 so that the base 50 of the burner seals
against the surface panel 16 and prevents leakage of food products, overspills and the
like from falling into the burner and related parts carried in the interior of the
appliance 10. Similarly, the burner base 52 includes at least one recess 43 for
protruding portions 45 of the connector leg 44 to maintain the grate 18 1n a fixed
position on the cooktop 12 when the burner base 50 is mounted to the cooktop as
discussed below. Nevertheless, the grate 18 may be easily lifted out of its

maintained position to permit cleaning, removal or disassembly of the burner 14.
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As best shown in Figure 3, the bottom of the base wall 60 includes
threaded bosses 62 received in the opening 17 of the surface panel 16, and the bosses
62 receive screws extending through openings 138 in a locking plate 64. The
locking plate 64 is also preferably larger than the opening 17 in the surface panel 156
so that the surface panel, preferably made of glass, can be sandwiched between the
outer edge of the base 50 and the locking plate 64 at the periphery of the opening 17
in the surface panel 16. Preferably, a gasket or trim ring 66 is lodged between the
lower surface of the base wall 60 and the exposed surface of the surface panel 16
around the opening 17 to seal the burner 14 to the cooktop 12. The cooktop 12 is
In turn secured to the countertop with the rough-in box 19 extending through the
opening in the countertop. A seal such as a foam gasket 1s positioned between the

edge of the cooktop and the countertop at the periphery of the opening in the

countertop. In this manner, the cooktop 12 can be sealed in position in the cabinet,
although 1t will be understood that other cooktop constructions such as a self-

contained stove may also be used to support the cooktop 12 in a well known manner.

The burner base 50 retains the grate 18, the burner head 20 and the
cap 40 in position by receiving portions of the legs on grate 18. Portions 44 and 45
are received in the recesses 42 and 43 in the cap 40 and the base 52, respectively.
The legs 54 and 44 rest in sockets to restrict lateral displacement of the grate 18, but

permit disassembly for cleaning once the grate 18 is removed by lifting it above the
stacked burner parts 40, 20 and 52.

A mounting flange 70 at the end of a venturi tube 72 is seated upon
the venturi seat 58 (Figures 2 and 3) and retained in position by the central wall 24
of the burner head 20. However, this assembly may be modified for example, as the
wall 24 and tube 72 may be made in one piece. The venturi tube 72 includes a
venturi passage 74 through an elongated body 76. The body 76 includes an exterior,
threaded portion 78 adapted to receive the nut 80 to lock the venturi tube 72 into

position on the secured burner base 50.

The lower end of the venturi tube body 76 is received in a jet holder

82. The jet holder 82 is carried by a wall 84 of a bracket 86 supported by the
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bottom wall of the rough-in box 19. The jet holder 82 inciudes a retainer sleeve 88
including an annular shoulder 90 abutting one side of the wall 84 while threaded

portion 92 extends through an opening 85 in the wall 84. The threaded portion 92
recerves a nut 94 to lock the jet holder 82 to the bracket 86.

The jet holder 82 positions a gas nozzle 98 for Introducing gas for

mixture with air and entry into the venturi passage 74 as is well known in the prior

art. The nozzle is coupled to a supply of gas 102 and discharges the fuel to a mixing
zone 100 adjacent the entry to the venturi passage 74.

When each burner 14 is installed as shown in Figure 3, and the supply
102 of gas delivered through the nozzle 98 is mixed with air at the mixing zone 100
to form primary air, the primary air enters the venturi passage 74 for delivery to the
chamber 30. The primary air mixture then passes through the burner ports 32 so that

upon ignition by an appropriate ignitor (not shown), the flame may be initiated and

sustained at the exterior of the burner head 20. The secondary air passages are

tormed by the ports 38 in the burner head 20, the intermediate spaces 46 between the
legs 54 and the burner base, and the openings 66 (Figure 5) in locking plate 64.

Referring now to Figure 4, a modified form of burner 14 also
comprises a combination of a burner head 20, a cap 40 and a burner base 50,
although each of these components has differently configured walls. In particular,
the burner head peripherai wall 28, the support wall 52, and the cap 40 are circular.
However, the peripheral wail 52 includes a continuous rim 110 supporting the
peripheral wall 28. In addition, burner ports 32 are interspersed between passages
112. The passages 112 communicate with an annular space between the conical wall
114 at the end of a venturi sleeve 116 on the burner head and the peripheral wall of
the base 50 to define a secondary air bypass passage 118 (Figures 4 and 9). —
Appropriate indexing means for arranging the stack of burner parts, for example, a
structure similar to the above described socket arrangement receiving support legs
54, may be included to properly index the burner head with the burner base. In
addition, the burner head 20 includes additional bypass ports 120 between the cap
40 and the burner head 20, as well as bypass passages 112 between the body 20 and

PCT/US98/21945
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the base 50. In the preferred embodiment. a notch 122 carries an annular ring 126.

The annular ring 126, as best shown in Figure 7, Iincludes ports 128 that communi-

cate between the bypass ports 112 and the bypass ports 120.

The venuuri tube 72 is formed by a body 130 defining the venturi
passage 74. An expanded flange includes surfaces that match the conical wall 114

of the sleeve 116 of the burner base 20. The venturi tube 72 and the sleeve 116 can

also be formed into one piece.

The venturi tbe 72 extends into a jet holder 82 including a body 132.
As with the previous embodiment. the jet holder 82 supports a nozzle 98 for coupling
a supply of gas to the venturi passage 74 for mixture with air supplied through
openings 131 (Figure 8) to form a primary fluid flow. In addition, the chamber 133
(Figure 8) enclosed by the body 132 separates the holder body 132 from the
periphery of the body 130 of the venturi tube to form the secondary air passage 118.

The secondary air passage 118 is a divided passageway as shown in Figure 9 if a

locking plate 64 is configured as shown in Figure 5.

In the preferred embodiment of Figure 4, the base 52 includes a

bottom wall 134 in the form of tabs 135 having apertures 136. As shown in Figure
6, a flange 137 overlaps the surface panel 16 at the rim 110 of the base 52. The bolt
extended through the opening 136 extends through an opening 138 in the locking

plate 64 and is threaded into a threaded boss 140 carried by the jet holder body 132
(Figure 8).

In the embodiment of Figure 4, the bypass passages 118 may be
provided above the ports 32, as well as adjacent to the ports 32. In addition, the
secondary air bypass ports can be below the primary air ports 32, as shown in the

Figure 3 embodiment, and combinations of these arrangements are also within the

scope of the present invention.

As a result, the present invention provides a burner construction

wherein secondary air passages may be provided between the burner head and at least

e T AR A NI o a0 Pt e - - T e SOk ey IR Mt P O i AW e s -

PCT/US98/21945



10

CA 02307647 2000-04-19

WO 99/20942 * PCT/US98/21945

0.

one of the burner cap and the burner base. Moreover, the burner reduces the area
over which no flame can be generated across the burner grate or beneath a cooking
utensil so as to improve the heat transfer for cooking. Accordingly, the present
invention provides a low profile burner construction, particularly well adapted for
sealed cooktop constructions. and especially cooktop styles in which the burner
exposure or height above the cooktop surface is limited for the sake of ornamental

appearance.

Having thus described the present Invention, many moditications
thereto will become apparent to those skilled in the art to which it pertains without
departing from the scope and spirit of the present invention as defined in the

appended claims.
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What Is Claimed Is:

1. A burner for a sealed cooktop comprising:
a burner head including a chamber enclosed by a peripheral wall, the

peripheral

5 wall including a plurality of burner ports communicating between said chamber and

the exterior of the head;
a burner cap over said burner head enclosing said chamber and
covering said ports:
a burner base for supporting the burner in a cooktop opening;
10 a primary air flow passage in communication with said chamber;
a plurality of bypass ports between said burner head and at least one

of said burner cap and said burner base, adjacent to said burner ports and covered

by said cap, and

a secondary air flow passage independent of said primary air flow

15 passage in communication with said plurality of bypass ports.

2. The invention as defined in claim 1 wherein said burner head

includes a plurality of apertured fingers.

3. The invention as defined in claim 2 wherein the shape of said

burner cap corresponds to the shape of said burner head.

20 4. The invention as defined in claim 1 wherein said burner head

comprises a venturi support wall separating said primary flow passage from said

secondary tlow passage.

5. The invention as defined in claim 1 wherein said cap includes a

plurality of grid support grooves.

25 6. A burner for a sealed cooktop comprising:

a burner head having a plurality of fingers extending from a body

including a chamber portion, said fingers being defined by a peripheral wall

- I S TR ERICLICHNIT IS TR AGLE e TN HIEAN T i 9 e i e At ek et i L e A RNV B T IR | A6 MM . ISR AN s o oo
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including a plurality of burner ports communicating between the chamber and the

exterior of the head;

a burner cap over said burner head enclosing said chamber and
covering said ports in a shape conforming with said fingers:
- a burner base for supporting the burner in a cooktop opening;;
a primary air flow passage in communication with said chamber;
a plurality of bypass ports formed with at least one of said head, said

base. and said cap adjacent said burner ports at the exterior of said head; and

a secondary air flow passage independent of said primary air flow

passage in communication with said plurality of bypass ports.

7. The invention as defined in claim 6 wherein said burner includes
a plurality of bypass ports in said burner between said burner head and at least one

of said burner cap and said burner base along said plurality of fingers.

8. The invention as defined in claim 7 wherein said bypass ports are

formed 1n said burner head.

9. A cooking appliance having a cooktop including at least one sealed
cooking station including a burner, comprising:

a burner head including a chamber enclosed by a peripheral wall, the
peripheral wall including a plurality of burner ports communicating between the
chamber and the exterior of the head:

a burner cap over said burner head enclosing said chamber and
covering said ports;

a burner base for supporting the burner in a cooktop opening In

sealing engagement with a cooktop surface;

a primary air flow passage in communication with said chamber and

a source of fuel air mixture;:

a secondary air flow passage independent of said primary flow passage

and in communication with a source of secondary air; and

a plurality of bypass passages between said burner head and at least

one of said burner cap and said burner base at the exterior of the head.
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10. The invention as defined in claim 9 wherein said cooktop includes

a plurality of said burners.

11. The invention as deﬁned in claim 9 wherein said burner head

includes a plurality of fingers formed by said peripheral wall.

12. The invention as defined in claim 11 wherein said burner cap

corresponds to the shape of the burner head.

13. The invention as defined in claim 11 wherein said burner base

seals a circular opening 1n said cooktop.
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