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UNITED STATES

PATENT OFFICE.

HENRY €. CALDWELL, OF BUFFALO, NEW YORK.

GAS BURNER.

Application filed May 19, 1924, Serial No. 714,313,

To all whom it may concern:

Be it known that I, Huxny C. CALDWELL,
a citizen of the United States, and resident
of Buffalo, in the county of Erie and State
of New York, have invented certain new
and useful Improvements in Gas Burners,
of which the following is a specification.

The primary object of my present inven-
tion is to provide improved means for burn-
ing gas. My invention may advantageously
be employed in gas burners used for various
purposes, as in heaters, drying and baking
ovens, and the like, but was primarily de-
vised, and is especially adapted for use in
a gas range or cooking stove and particular-
ly in gas ranges of the type used in hotel
kitchens, and the invention consists in part
in a novel combination of the burner proper
with other parts of a gas range. ~

At the present time there are two types
of gas burning ranges in common use, name-
ly: the open top type and the closed top
type. In the open top range the gas flames
contact directly with the kettle, pot, or other

5 object to be heated, and the products of com-

bustion escape directly into the atmosphere,
while in the closed top range the gas is
burned in an enclosure from which the prod-
ucts of combustion are withdrawn ordinarily
'by connection to a chimney and through the
wall of which the heat transmitted to the
object heated must be conducted. It is a
matter of common knowledge and experience
that the heat of combustion is morve effec-
tively utilized in the open top type of range
than in the closed top type, and primarily
for this reason the open top type of range is
in much more general use than the closed
top type stove though the objections to dis-
charging the products of combustion direct-
ly into the atmosphere are well recognized,
and it is also known that in the closed top
type of range it is possible to obtain a bet-
ter regulation of combustion, and to obtain
higher combustion temperatures than is pos-
sible with the ordinary open type burner..
My present inventlon was devised with
the general object in view of obtaining
characteristic advantages of both the open
type and closed type burners while at the
same time avoiding or minimizing char-
acteristic disadvantages of both of these
prior types of burners. The various fea-

tures of novelty which characterize my in-
vention are pointed out with particularity
in the claims annexed to and forming a part
of this specification. For a better under-
standing of the invention, however, its ad-
vantages and specific objects obtained with
it, reference should be had to the accom-
panying drawings and deseriptive matter in
which I have illustrated and described a
preferred embodiment of the invention. .
Of the drawings:

Tig. 1 is a sectlonal elevation of a range

. 2 is a section on the line 2—2 of
Fig. 3; - »

Tig. 3 is a plan view of a portion of the
range top shown in Fig. 1 with parts broken
away and in section; ‘

Fig. 3* is a small scale plan of a portion
of the range top;
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Tig. 4is an elevation taken at right angles |

to Fig. 1 with a portion of the gas supply
provisions removed; and

Tig. 5 is a section on the line 5—5 of
Fig. 3. :

In the drawings I have illustrated my
invention in connection with a cooking range
of the type employed in hotel kitchens. The
range top as shown, is' formed of one or

more sections, each of -which comprises a’

ast iron pan-like member A, shown as
generally rectangular in cross. section, with
a burner located in the front portion of the
pan, and with the rear portion of the pan
covered by a warming plate ¥. The burner
proper in the form shown comprises a plu-
rality of channels located adjacent the bot-
tom of the member A, and each receiving
gas for its combustion through a corre-
sponding port «’ in the member A. The
air and gas mixture passes from the inner
end of each channel ¢ into a corresponding
channel b, which delivers the mixture to a
corresponding vertical channel ¢ which
opens at its upper end into a combustion
chamber or. chambers d from which the
burning gases and products of combustion
pass downward through ports ¢’ into an
annular off-take channel ¢ having an outlet
¢? at its rear side opening into the chamber
# which is closed at its top by the warming
plate F. The chamber f opens through a
port f into a flue ¢ having an outlet port ¢’
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which may be damper controlled, and
through which connection is made to a stack
or chimney (not shown).

In the particular construction shown, the
channels @ are in the form of a row of
parallel grooves formed in the under side
of a metallic member B, the grooves ¢ be-
ing closed at their lower ends by the bottom
wall of member A. The body portions of
the channels & ave in the form of erooves or
channels in the upper side of the member B,
the upper edges of the channels b heing
closed by a mietallic member C detachably
secuied against the member B. The chan-
nels ¢ are formed in part by vertical pas-
s1ges in a metallic member C and register-
ing veitical passages through a disk-lijke
brick or like vefract ory body CA resting on
the member €. The channels ¢ are avra mged

in a circu]ar series about the vertical axis
of the burner, and the channels I are suit-
ably curved to connect each channel ¢ to the

idth of the
group of channels @ being s ubstantially
greater than the diameter of the circie In
which the channels ¢ arve arranged. Pref-
erably, the channels « arve all of equal length
annd cross section, and preferably this is the
case aleo with the channels & and the chan-
nels ¢. Furthermore, the bends in each flow
path formed by a chanuel # and the chan-
nels @ and ¢ connected 10 its ends are all o
relatively shaped and disposed so that each
of these flow paths offers practically tLL
same resistance to flow therethrough as does
each of the other flow paths. Tn conse-
quence, with any 01ven eas supply pressure
the same amounts of oaa \"111 flow through
the various channels ¢ and the channels b
and ¢ connected thereto, provided the suc-

_tion effect is the same at the discha arge ends

of the various channels ¢. This uniform

suction effect is secured notwithsf;mding the
decreased draft suction at the ports ¢’ more

remote from the outlet ¢® of the chamber
¢ as compared with the suction on the ports
e less 1emote from the outlet by making the
ports ¢ of a size varying in inverse cor-
respondence with the draft suction to Whmn
they are subjected. This mode of regulat
ing the flow 1e51st“me from the mr]ous gas
inlet ports ¢” to the outlet port ¢* so as to
secure uniform flow through the variocus
channels ¢ and thence into the combustion
chamber through the channels ¢, is ad-
vantageous because of the comps rative ease
with which the ports ¢’ can be reamed when
necessary to make them of the proper rela-
tive sizes.

The walls of the chamber ¢ are formed by
a hollow annular member E of cast ivon pro-
vided with radial lugs B’ at its und e side
which rest upon the Jan Ings A’, and is
formed at its upper side with radially dis-
posed ribs or lugs B2 which in effect divide
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the combustion chiamber @ into a plurality
of sepavate compartiments cach receiving the
combustible mixture from one or moie pas-
sages ¢ and each passing products of com-

bustion through a plurality of ports ¢ into

the chamber e. The member 19 is forme!
vith a Sp')v'-bko extension ID7 at 11*: rear

side which forms the wall of the port #2

Mounted on the tup of the \;x:u'tn!';\'
member CA is a flame spreader and heat
("pmlﬁinf" niember  CI advantaaeously
formed of cast iron or other suitably re-
fractory metal and civeular in horizontal
cress section end of general conieal forin
with its diameter increasing from bottom
to top in such manner as (o forn a smocih
curved flame deflecting and guiding
face for deflecting the combustihle niixture
hori/nntdﬂv into the combustion chamber.
As chown. the upper end of the member O3
engages the inner ends of zome of the v
152 on the member E.  As shown. the ton
of the combustion chamber is closed by a lid
I removably seated in an aperture in the
i 1% top cover A% and formed with a cen-
tral epening surrounding the meinbor (3
an '7 slotted to rveceive the upper ends of the
ribis 2%, The lid mewber T may be stiffened

nd its heat absorbing capacity is Incwlsed
bv mntegral radially L“teqdm'r ribs I’ on
its under side. Advantageously. as shovn,
the member B is in effect embedded in re-
fracters eement or analogous heat instilat-
ing inatevial II which fﬂl% afl portions in
the pan A not occupied by the solid parts
and channels or passages prevmucl) de-
scribed.  As shown, the licat insulating
material H is <1mpe0 to give the botiom
wall of the passage 7 the forin of a {lat cone.
and the under side of the mctallic warmhe
plate ¥ formed with integral ribs or
fingers which extend dewn into the space
/ and increase the heat absorption by the
phu I,

The means provided for supplying gas to
the channels ¢ through the ports « con-

Sl

is

prise gas discharge nozzles KL one co-axial
with each of the perts « and =parated
from the outer end thereof by a short dis-

tance so that the gas ]eL dischareed by the
nozzle will carry with it into the corre-
sponding port ¢’ the proper amount of pri-
mary air drawn from the atimospheie. The
nozzles K form a part of a oas umph niech-
anism ‘Ld\”mtaneoml\' secured to the
top member A ax by nicans of brackets |
sectred to the ends of a plate-like portion
R’ of a valve body or casing member R
fermed with a conieal

valve charaler in
which 1s monnted a hollow rotatable valve
member S of conieal form. The valve moem-
ber S is formed with an inlet pori &
through which D.i‘S passes to the inter ior of
the valve member & hom the inlet pori R
of the valve casing member R, The valve
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member S is formed with a plurality of out-
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“the length of

let ports 53, 8% S5, and S¢ distributed along
the valve member and each

adapted to be brought into register with a

‘corresponding. outlet port R?, R* R and

R¢ formed in the casing member and open-
ing at the side of the plate portion R’ of
the casing body adjacent the range top. As
shown, the valve outlet ports 82, 8% %, and
S are in the form of a series of arc-shaped

“slots of progressively increasing- length so

that, as the valve S 1s rotated in successive
steps from its closed position, gas will first
be discharged through: the ports S* and R?,
and then through the ports S, R?, and S%
R%, and then through the ports &°, R?, B,
R#, and S7, R and finally through all of
the ports 5% R®, 9% R¢, &% R?, 8% and R
The ports in the channels of the valve mecha-
nism serve the purpose of measuring ori-
fices and may advantageously be so sized
that each of the ports R% R# R and R®
will discharge the same amount of gas when
all are open, and as the valve is progressive-
ly opened, it will pass first one-quarter,
then one-half and then three-quarters of the
full amount of gas discharged when the
valve is in the position in which it permits
the discharge of gas through all of the
ports R?, R, B5, and RS Secured against
the plate portion R’ of the valve member is
a central distributing plate M formed at
its outer side with longitudinal channels
N, O, P, and Q, into which the ports R°, R*,

5 R, and R¢ respectively, open. Ports @’ ex-

tending through the plate member M and
open at their front ends to the channel Q,
open at their rear ends to corresponding
passages or ports I/ in a plate-like member
L secured against the rear side of the mem-
ber M and formed with a series of ports I/
in the outer end of each of which is mount-
ed o correspondinig gas nozzle I. As
shown, the ports I” in alignment with the
first, fifth and pinth of the channels a,
measured from the top as seen in Fig. 3,
communicate with the channel Q through
ports Q in the member M. The ports 19
in alignment with the second, sixth and
tenth channels @, measured from the top of
Fig. 3, communicate through transverse
channels N’ in the rear face of the member
M and ports N? extending through the mem-
ber M with the channel N. Similarly, the
ports T/ in alignment with the third, sev-
enth -and eleventh  channels @, measured
from the top. of Fig. 3, communicate
‘through transverse channels P/, P in the
vear side of the member M and ports P?
with the channel P, and the remaining ports
T/ communicate through transverse chan-
nels O’ in the front face of the member M
and ports O with the channel O. With the
“described arrangement in one setting of the
valve member S, only three of the channels

3

@ are supplied with gas, and it will be ob-
served that these three channels open to the
combustion chamber d at points approxi-
mately equally spaced about the axis of the
burner. In the second setting of the valve
S, gas is supplied to three or more of the
channels @ which open to the combustion
chamber d at points between those at which
the first mentioned channels @ open. Simi-

larly, as the valve is adjusted to supply first 7

three-quarters and then the full amount of
the maximuam ecapacity, all the gas supplied
with either adjustment is distributed with
substantial uniformity about the axis of the
burner. : ‘ ,

As shown, gas is supplied to the inlet
port R? of the distributing valve through
an individual supply pipe T, including a
cock T’ by which the gas supply to the dis-
tributing valve may be cut off or throttled.
Tt will be understood that if the range com-
prises a plurality of top sections A and
burners, the supply valves T for the differ-
ent burners may be connected in the usual
manner to a suitable main gas supply pipe
for the range. The valve S is provided with
a suitable handle S? by which it may be
adjusted, and advantageously this handle is
provided with a spring pressed detent S®, or
the like, adapted to seat in sockets R?
formed in the valve body R in position to
yieldingly maintain the proper setting of
the valve S in its different closed positions.

With the described construction, it is pos-
sible to regulate the supply of combustible
gas and air to each section of the combustion
chamber d receiving combustible mixture
from a single passage ¢, so as to insure a
short flame and relatively high flame velocity
at the outlet end of each channel ¢, thus in-
suring a very high rate of heat transfer
from the combustion chamber to a pot or
kettle on the top of the stove through the
heat ‘absorbing and equalizing member CB,
the ribs X2, and the plate I if the latter be
used, and, if it be omitted, directly from the
combustion chamber. With the character
of combustion thus provided and with the
metallic burner parts arranged and insulated
by the material H, as described, a high tem-
perature in the combustion chamber is main-
tained, thus insuring efficient combustion
and a large transfer of heat by radiation, as
well as conduction from the bottom walls
of the combustion chamber and other parts
of the burner structure relatively remote
from the upper surface. Ignition occurs
and combustion is completed in close proxim-
ity to the object to be heated and this result
is secured as well when the quantity of gas
being burned is small as well as when the
burner is operating at maximum capacity.
The large amount of hot metallic surface in
direct contact with the flame insures a rapic
absorption of heat by contact with and con-
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duction from the burning gases as well as
by radiation from the htter. and, when there
is no object in position to absorb this heat
by conduction, the heat is largely stored in
the metallic burner parts, which then eradu-
ally increase in temperature. The products
of “coml astion are all drawn into the stack
or chimmey B. DBy means of a suitable
chimney damper or the like (not shown), it
is easy to regulate the chimney suction at
the outlet port g’ from the flue ¢, as may
be desirable. The normal operation of the
burner with varying rates of combustion
does not require any adjustment of the air
to gas ratio by the operator, thus avoiding
the maladjustments frequently 1'esult1no
when such adjustments are required or may
readily be made by the operafor. The con-
tinuwous stack-pull on the burner contributes
to uniferm flame jet velocity and perfect
ionition under varving conditions of load.
There is small possibility of the flame Deing
extinguished by side drafts both because of
the relatively high flame jet velocity as well
as by the protection against (h'n]fts due to
extrancous causes. The provision of a mul-
tiplicity of combustible mixture supply
channels ¢, and their continuations b, and e,
permits each of these channels to be made
small enough to insure an effective mixture
of the air and gas and to minimize or elimin-
ate any tendency to back-firing, and large
enough to avoid unduly great friction draflt
losces or accidental clo ozging. The avail-
able heat in the products of combustion
leaving the chamber ¢ may be effectively
utilized by the warming top plate F. The
foregoing advantages are obtained, more-
over, with a construction which is inhevent-
Iv simple and may readily be adapted to use
in cooking ranges of different types, as well
as in drying ovens, baking ovens, heating
stoves. efe.  The described construction fa-
cilitates the mannfacture of the apparatus
from cast metal parts which is velatively
simple in form and well adapted for their
production by casting and with a minimum
of machining.

TWhile in accordance with the provisions
of the %tntutesf T have illustrated and de-
seribed the best formn of embodiment of my
invention now known to me, it will be ap-
parent to those skilled in the art that changes
may be made in the form of the apparatus
dislosed without departing from the spirit
of my invention as set forth in the appended
claims and that in some cases certain fea-
tures of my Invention may be used to ad-
vantage without a corresponding use of
other features.

While for convenience I refer herein and
in the claims to the burner structure and the
location e¢f the combustion chamber d above
the outlet chamber ¢, as will ordinarily be
e arrangement in the case of a range to)
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burner, it 1s to be understood #hat such
references are made for convenience to fix
the relative disposition of the parts. The
burner shown would operate equallv well if
turned upside down, or with the burner axis
horizontal, or otherwise inclined to the ver-
tical, when conditions make this desirable.

Having now de scu bed my invention. what
T claini as new and desive to protect by Let-
ters Patent is:

1. In a gas hurner. the (-()mbin:\ti(m with
an arnular combustion chamber of means
for supplyving eas to ﬁd <h unber at its
inner edee, an off- ml'n chamber beneath the
combnstion chamber and  ports opening
throngh the hottom w (111 of the combustion
chamber counecting the latter to said off-
take chamber.

2. In a gas burner. the combination with
an annular combustion chamber of means
foir supplyving gax and air for the combustion
of the gas 9 said chamber at its inner edee,

an off-take chember beneath the combustion
chamber and por t= opening through the bot-
om wall of the combustion chamber and
connecting the latter to said off-take cham-

-’). In a gas buwner, the combination with

anmilar combustion chamber of means
Csupplyving gas to said chamber at dis-
tted points arou its inner cdge. an
off-ta ke chamber Deneath the combustion
chanber and ports opening through the bot-
tomn of the !(hnbusuon chamber con-
necting the latter to said outlet chamber,
said outlet chamber b wing an outlet port
adanted to he connected {0 a draft mrlm my
device,

4.0In o ons
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wall

burner, the improvement

which consists in an aunular combustion
chamber, channels sapplving gas to said
combustion chamber at points distributed

wumml the inner edge of the latter, an anuu-
lar off-take chamber heneath the combustion
chamber and ports diztributed alone the bot-
tom wall of the combustion c¢hamber con-
necting the Iatter to said off-take chamber,
and gas supply means selectively adjustable
to supply gag fo all ar a predetermined num-
ber of said channels.

In a ens burner., the
which consists in an annnlar combustion
chamber, channels Qn‘ypl“inn' ous to said
combustion chamber at distributed points.
an off-take chaimher heneaih the combustion

chamber, ports distributed along the hottom

wall of the combustion chamber (">1‘~ner'tinf_r
the latter to eaid off-take chamber. and
means wlocm(l\‘ adjustable to supply gas
and air for its combustion to all or a prede-
tez'minod number of «aid channels.

5. In o vange top. the combination with a
h«)Ho woofl- t“hg member havine distributed
openings in its top wall, of means co-oper-
ating therewith to define a conibustion cham-

orn g

improvement
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ber above said member, and means for sup-
plying combustible gas to said combustion

chamber at the inner edge of the latter.
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7. In a range top, the combination with a
hollow off-take member having radially and
circumferentially distributed openings in its
top wall, of means co-operating therewith to
define a combustion chamber above said
member, and provisions for supplying com-
bustible gas to said combustion chamber.

8. In a range top, the combination with an
annular off-take member having distributed

_ports formed in its top wall, of a body cen-

trally disposed with respect to and passing
through said off-take member and having

its upper end shaped to form an outwardly

flared gas deflecting surface and formed
with gas channels opening at their upper
ends to the space which surrounds said cen-
tral body portion and is located above the
top wall of said off-take member.

9. An improved gas burner construction
comprising a central body defining the inner
edge of an annular combustion chamber and
formed with gas supply channels opening to
said combustion chamber at points distrib-
uted around the inner edge of the latter, an
off-take chamber surrounding said member
and located beneath said combustion cham-
ber, and a ported wall between said cham-
bers. :

10. An improved heating device, compris-
ing a pan-like metallic supporting part and
metallic- burner parts mounted therein, said

parts being shaped to provide an annular

combustion chamber, a central body formed
with a circular series of vertically disposed
gas supply channels opening at their upper

- ends to said chamber, a horizontal series of

gassupply channels separately connected each
to a corresponding one of the first mentioned
channels, and an off-take chamber surround-
ing said central body beneath said combus-
tion chamber and separated from the latter

by a ported wall.

11. An improved gas burner comprising a
pan-like metallic supporting part and
metallic burner parts mounted therein, said

combustion chamber, a central body formed
with a circular series of vertically disposed
gas supply channels opening at their upper
ends to sald chamber, a horizontal series
of gas supply channels separately connected
each to a corresponding one of the first
mentioned channels, and an off-take chamber
surrounding said central body beneath said
combustion chamber and separated from the
latter by a ported wall, and refractory ma-
terial in which said burner parts are em-
bedded.

12. An improved gas burner comprising
a multiplicity of gas supply channels hav-
ing open upper ends arranged at intervals
in a circle surrounding the burner axis and

gas supply channels horizontally disposed
and arranged side by side and communicat-
first channels, an annular combustion cham-
ber to which the first mentioned channels

ing each with a corresponding one of the -

10

open, and off-take chamber beneath the com-

bustion chamber and separated therefrom
by a ported horizontal wall. o

18. A gas burner comprising a combus-
tion chamber, a multiplicity of gas supply
channels opening to said combustion chani-
ber at distributed peints therein, means for
separately controlling the supply of gas to
different groups of said channels, the chan-
nels in one of such groups opening to said
chamber at points alternating with the points
in which the channels in other groups open
to the chamber.

14. A gas burner comprising an off-take
chamber, with a gas outlet at one side of
the burner axis, a combustion chamber con-
nected to said off-take chamber by ports dis-
tributed about said axis, and a multiplicity
of gas supply channels opening to said
combustion chamber at points distributed
about said axis, said parts and elements
forming paths so relatively proportioned
that such of those paths which open to said
off-take chamber at points remote from said
outlet offer less resistance to gas flow there-
through than do the paths opening to said
chamber nearer to said outlet.

15. A gas burner comprising an off-take
chamber and means for withdrawing burned
gases from said chamber, tending to with-

draw such gases more rapidly from one side -

than from an opposite side of said chamber,
a combustion chamber, ports connecting said

chambers at distributed points which are.

smaller at said one side of the off-take cham-
ber than at the opposite side of that cham-
ber, and 'a multiplicity of gas supply chan-
nels opening to said combustion chamber at
distributed points therein and relatively pro-
portioned and arranged to offer substantially
uniform resistance of gas flow therethrough.

16. In a range top, the combination with
a hollow circular off-take member formed of
metal and having radial ribs on its upper
surface of means cooperating therewith to
define an annular combustion chamber above
said member and means for supplying com-
bustible gas to said combustion chamber at
points distributed about its inner edge.

17. In a range top, an off-take chamber
having' heat insulating material at its un-
der and outer side, a ported top wall of
metal, means cooperating with said top wall
to define a combustion chamber above said
off-take chamber and means for supplying
air and gas to said combustion chamber at
distributed points therein to effect short in-
tense flame combustion therein.

18. In a range top, an off-take chamber
having heat insulating material at its un-

75

80

85

90

95

100

105

110

115

120

125

[~

3



a 1,582,634

der and outer side, a ported top wall of
metal, means cooperating with said top wall
to define a combustion chamber above said
off-take chamber with metallic parts dis-
tributed through said combustion chamber
for supporting and conducting heat to an
object supported thereon, and means for

supplying air and gas to said combustion
chamber at distributed points therein to ef-
fect short intence flame combustion therein. 10
Signed at Buffalo in the county of Erie
and State of New York this 13 day of May

A, D. 1924,
HENRY C. CALDWELL.



