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1. 
My invention relates to ranges, particularly but 

not exclusively to those having provision for 
performing cooking operations, such as baking, 
by heat derived from either oil or gas or from 
both simultaneously. 

Heretofore the attempt to heat the oven of a 
range by Sir ultaneously operated gas and oil 
burners and secure satisfactory advantage of the 
adherent characteristics of each burner has 
proved unsuccessful. It has been found, that 
When heating the oven of a range by an oil 
burner, uniform heating of the oven, and conse 
quently best baking performance, is secured by 
causing the products of combustion of the burner 
to travel over the top wall of the oven, down one 
of its lateral walls, and across its bottom wall, in 
contact therewith, and hence to the stack. On 
the other hand, it has been found that best re 
Sults are secured by placing the gas burner be 
heath the OWen, that is to say, in the passage 
below the oven for the products of combustion 
from the oil burner if the range is designed to heat 
the oven by an oil burner as well as by a gas 
burner. It however has been found that placing 
the gas burner in this passage So seriously inter 
feres with the draft tending to move the products 
Cf combustion of the oil burner through the pas 
Sage, when the gas burner is in operation, that 
it is impossible Satisfactorily to operate both 
buriers Simultaneously. The attempt to over 
come this defect by increasing the draft causes 
the products of combustion from the gas burner 
to fail to rise through the portion of the passage 
in contact with the lateral wall of the oven, and 
consequently under Such conditions the gas 
burner will not tend to heat the oven uniformly. 
Further, the attempt to overcome this defect by 
placing the gas burner Within the Owen chamber 
has, With burners as heretofore constructed, 
failed to secure proper heating of the oven, for 
although best results With the gas burner Within 
the oven chamber are secured when it is at the 
top of that chamber, at which position it is 
almost obligatory to place it to keep the gas 
fumes and combustion products away from the 
food, it does not, when so placed, secure a wholly 
Satisfactory uniform heating of the oven cham 
ber but results in a pronounced unsatisfactory 
sharply decreasing temperature gradient between 
the top and bottom portions of the chamber. 
With a range constructed according to appli 

cant's invention, however, it is possible to operate 
the oil and gas burnerS simultaneously so that 
the stove top may be heated to the desired degree 
by the products of combustion of the oil burner, 
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which latter also heat the oven, any further heat 
required for heating the oven being obtained by 
furning gas at the upper portion of the oven 
chamber in an improved way that heats the oven 
chamber uniformly. Further, with such a range 
the oven may be heated exclusively by either the 
gil burner or the improved gas burning instru 
mentality within the oven, this instrumentality 
also being highly suitable for broiling food placed 
iin the oven. Thus this improved gas burning in 
strumentality not only serves for highly. Success 
ful broiling and baking but permits the oil burner 
to be operated simultaneously therewith without 
interference. 
The above and further- objects of the inven 

tion will be best understood from the following 
description when read in the light of the accom 
panying drawings of an embodiment of the in 
vention, the scope of which latter. Will be more 
particularly pointed out in the appended claims. 
In the drawings: 
Fig. 1 is a horizontal Section of a range accord 

ing to the invention on the line f- of Fig. 2; 
Fig. 2 is a vertical section on the line. 2-2 of 

Fig. 1, illustrating performance of a baking oper 
ation in the overa; 

Fig. 3 illustrates a detail of the range according 
to FigS. 1 and 2; 

Fig. 4 is a vertical section of the oven chamber, 
corresponding to Fig. 2, illustrating performance 
of a broiling operation in the oven; 

Fig. 5 is a plan on an enlarged Scale, with 
parts in section and parts broken away, of the 
gas burning instrumentality, and associated 
parts, of the range according to Figs. 1 to 4 in 
clusive; 

Fig. 6 is a side elevation, with parts in section 
and parts broker away, of the gas burning in 
Strumentality shoWElia Fig. 5; and 

Fig. 7 is a section on the line - of Figs. 5 
and 6. 

Referring to the drawings, the range illus 
trated comprises the convertional range casing 
: having a stove top. 3, on which latter broiling 
arid frying operations, and the like, may be per 
formed. Within the casing are walls forming an 
oven chamber 5, one lateral wall 7 of the oven 
being sufficiently Spaced from the corresponding 
lateral wall of the casing to form a compartment 
9 in which is placed one or more combustion tube 
range oil burners of common construction. 
As shown, the top Wall 3, lateral wall 5 and 

botton Wall of the oven are each spaced from 
the corresponding Walls of the casing to afford 
communicating spaces or passages 9, 2 and 23 
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for removing the products of combustion of the 
oil burner from the compartment 9 and discharg 
ing them through an opening 25 in communica 
tion with the stack connection 27 carried by the 
back wall of the casing . The hot walls of the 
combustion tubes of the oil burners, and the 
products of combustion in the compartment 9, 
serve to heat the adjacent wall of the oven, while 
the products of combustion passing through the 
space 9 serve to heat the stove top and the 
top wall of the oven chamber, the products of 
combustion in the spaces 2 f and 23 further. Serv 
ing to heat the adjacent walls of the oven so that 
the latter, as viewed in Fig. 2, is in effect enveloped 
by hot gases serving to heat its interior unifornly. 
As has hereinbefore been explained, accord 

ing to the invention instead of placing in the 
space 23 beneath the oven a gas burner for heat 
ing it, or placing such burner elsewhere in the 
passages for conducting products of combustion 
from the oil burner to the stack, the gas for 
heating the oven is burned exclusively within 
the oven chamber, a novel gas burning instru 
mentality which Will heat the oven by radiant 
heat being employed for this purpose as herein 
after explained. 

Heretofore, in the attempt to heat an OWen by 
burning gas within the oven chamber, an in 
verted Bunsen-type burner has been employed. 
Such burner, in effect, forms at the upper por 
tion of the Owen chamber a sheet of flame facing 
the bottom of that chamber. As a result the 
burner forms an intensely hot Zone at the upper 
portion of the chamber, but because of the blue 
Bunsen flame being non-luminous fails to radiate : 
heat downwardly. Further it has been found 
necessary with such a burner to cause the flame 
to burn substantially out of contact with the 
body of the burner lest improper combustion 
occur and cause generation of dangerous amounts 
of carbon monoxide gas, and in consequence the 
body of the burner remains relatively cool and, 
like the flame, fails to form a source of radiant 
heat of sufficient capacity to have any appreciable 
effect in heating the bottom portion of the cham 
ber. As a result, with Such a burner the bottom 
portion of the oven chamber, it has been found, 
tends to be heated almost exclusively by con 
vection currents of the air or other vapors in 
the chamber, which air because the burner is at 
the top of the chamber does not readily circulate 
throughout the height of the chamber but tends 
to form a dead air space at its bottom portion, 
so that the upper portions of the chamber are 
unsatisfactorily over-heated and the lower por 
tion unsatisfactorily under-heated. 
As illustrated, the gas. burning device accord 

ing to the present invention comprises a mani 
fold 29 within the oven chamber at its upper por 
tion for Supplying gaseous fuel to a plurality of 
pipes 3, which pipes at their free ends are closed 
by caps 33. As shown, the manifold and pipes 
are supported by bars 34 carried at their end 
portions by the opposite walls and 5 of the 
oven, the pipes being received in notches 35 
formed in the upper edge portions of these bars. 
AS shown, each pipe is provided on its under 
side with a row of spaced perforations 36 so 
that gaseous fuel admitted to the pipe may dis 
charge therefrom through downwardly facing 
openings provided by these perforations. For 
receiving the gaseous fuel discharged through 
the perforations 36 is provided a chamber 37 the 
walls of which, as shown, are formed of sheet 
refractory material such as stainless steel. As 

4 
illustrated, the walls of this chamber comprise 
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the downwardly converging side walls 39 which 
it will be observed face downwardly as Well as 
laterally so that when heated to incan descence, 
as hereinafter explained, they will emit radiant 
heat downwardly as well as laterally. Also, as 
shown, the walls 39 are joined at the bottom of 
the chamber by a relatively narrow wall 4, the 
top of the chamber being closed by the pipe 3f. 
As illustrated, the upper edgeportions of the sheet 
forming the walls 39 and 4 are curved to fit 
the upper portion of the pipe and at the top 
of the latter are welded to each other and to 
the pipe as indicated at 43. As shown, each of 
the opposite ends of the chamber is closed by an 
imperforate plate 45 Welded at its edges to the 
pipe and to the side and bottom Walls of the 
chamber. The sheet forming the walls 39 and 4 
of the chamber 37 conveniently is preperforated 
material, the perforations, indicated at 47, be 
ing of relatively small diameter and relatively 
closely spaced so as to provide, on the exterior 
surfaces of the walls, openings each surrounded 
by a small increment of those surfaces of greater 
area than that of the Opening. 
The gaseous fuel supplied the pipes; 31 is 

distributed to the chambers 37 by the rows of 
perforations 36 in the pipes, which rows extend 
the full lengths of said chambers so that sub 
Stantially uniform amounts of gaseous fuel will 
discharge through the perforations 47 of each 
chamber, the distribution being such that the 
pressure tending to discharge the fuel through 
each perforation 47 is substantially the same to 
cause the same amount of fuel to discharge 
through each. V ^ 

In operation the amount of gaseous fuel sup 
plied each pipe 3 is such, in relation to the total 
area of the perforations 47 of the chamber 37 
a SSociated with that pipe, that only sufficient gas 
is discharged through each perforation to form 
but a small button of flame in contact with that 
increment of the exterior surface of the Walls of 
the chamber which surrounds the opening of the 
perforation on that surface, as distinguished from 
the effect produced in the gas burner heretofore 
attempted to be employed in ovens with which 
the gas discharged burns out of contact with the 
body of the burner. As a result, in applicant's 
device the walls of the chamber having the per 
forations 4 are heated to incandescence, and the 
exterior surfaces of those walls thus provide a 
Source of radiant heat. 
The gaseous fuel supplied the pipes 3 is mixed 

either with no air at all or with insufficient air 
to Support combustion of such fuel. Otherwise 
the fuel at the interior of the chamber would 
become ignited, with the result that the perfo 
rated walls of the chamber, particularly their 
exterior Surfaces, would not be heated to incan 
descence. If no air is admixed with the gaseous 
fuel, combustion is supported wholly by air at 
the exterior of the perforations 47, the distribu 
tion of the fuel afforded by these perforations 
being Such as to so reduce the amount of fuel 
discharged through each perforation that it burns 
with a flame, of the general transparent blue 
color characteristic of a Bunsen flame, at the 
exterior of the perforation. The same result is 
secured when the fuel is admixed with air, the 
remaining air necessary to support combustion 

75 

being secondary air at the exterior of the per 
forations. In the sense that the gaseous fuel dis 
charging from the perforations, unlike the gas 
eous fuel discharged by a Bunsen burner, con 
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tains, as just explained, no air or insufficient air 
to make it burn at all, making it necessary in 
each case to burn by secondary air the fuel dis 
charged from the perforations, said gaseous fuel 
in the appended claims for convenience in termi 
inology is called "oxygen deficient' fuel or gas. 

For admixing the gaseous fuel With an amount 
of air less than that which will support combus 
tion or cause the fuel to ignite in the interior of 
the chamber 3, in the present enbodiment of 
the invention the manifold inlet connection 49 
is provided with a funnel-like head if carrying 
interiorly thereof a nozzle 53 for discharging 
gaseous fuel into such connection axially thereof 
So as to draw exterior air through one or more 
openings 55 in the immovable closure plate 57 
of the head 5 for admixture With the fuel dis 
charged from the nozzle. As shown, the head is 
provided With a rotatable cap 59 provided with 
one or more openings 6A, each of which is adapted 
to be brought more or less into registry With one 
of the openings 55 for adjusting the amount of 
air admitted, while the amount of gaseous fuel 
Supplied the nozzle may be regulated by the valve 
63 in the pipe 65 supplying such fuel to the nozzle. 
As shown, the manifold inlet connection 49 leads 
to the exterior of the oven through an opening 
6 in the back Wall of the oven, the Walls of this 
Opening affording sufficient clearance about the 
connection to permit an amount of air necessary 
for combustion of the gaseous fuel to enter the 
oven whether the air admission Openings 55 are 
open to cause primary air to be admixed With the 
fuel or are closed to cause the fuel to burn wholly 
with secondary air. As illustrated, the products 
of combustion from the gas burning device escape 
froin the Oven chamber through an Opening 69 
formed in its Upper Wall into the fue passage 9 
and thence to the stack. 
As an example of the improved gas burning 

device above described, but without limitation 
thereto, each pipe 3 may be a length of standard 
% inch so-called “Wrought iron' pipe which is 
about 1.05 inches outside diameter with a Wall 
thickness of about 0.08 inch, the perforations 36 
in the pipe being 0.12 inch in diameter spaced on 
centers 3% inch apart, While the chamber 3 may 
be about 7 inches long with its bottom about 3% 
inch wide and 2 inches below the bottom of the 
pipe, the lateral and side Walls of the chamber 
being made of a sheet of stainless steel about 0.03 
inch thick, consisting of 18% chromium, 8% 
nickel and 74% iron, which sheet has perforations 
4 about 0.07 inch in diameter spaced on A inch 
centers. By Supplying sufficient amounts of ordi 
nary city fuel gas, having a fuel value of about 
550 B. t. u. per cubic foot, to cause the small but 
ton of blue flame at each perforation 4 to be of 
Such diameter that it contacts at its periphery 
with the buttons at the immediately adjacent 
perforations, the exterior surfaces of the per 
forated Wall of the chamber Will be heated to 
about 1600 F. in about 7.2 minutes and there 
after maintained at that temperature. Com 
pared to the maximum temperatures secured, and 
the times required to secure them, with the in 
verted type of gas burner heretofore proposed, 
the temperatures Secured by applicant's device 
are remarkably high and the times required to 
secure them remarkably short, for seldom do the 
temperatures secured with said type of gas burner 
ever exceed 650 F. or require less than about 15 
minutes to secure them, 
The interior surfaces of the lateral Walls of the 
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6 
oven chamber, and particularly those of the Walls 
7 and 5, which walls preferably are of relatively 
thin low carbon steeel, say about 0.03 inch thick, 
are preferably highly reflective as, for example, 
they may be bright chromium plated. This will 
cause the radiant heat emitted from the incan 
descent exterior surfaces of the Side walls 39 of 
the gas burning device striking the lateral Walls 
of the oven to be reflected downwardly as, for 
example, rays emitted along paths Will be re 
flected along paths 3 toward the bottom of the 
oven. Preferably, also, for the same purpose the 
inner surface of the back wall of the oven and the 
inner exposed surface of the lining 5 of the Oven 
door are also highly reflective. Above the 
gas burning device is shown a reflector plate 79 
preferably formed of metal having a polished 
chromium plated surface on its lower concave side 
for reflecting heat downwardly. 
When the oven is arranged for baking, as shown 

in Fig. 2, there is preferably employed for fur 
ther diffusing the radiant, heat throughout the 
oven a heat diffusing plate iš i positioned below 
the gas burning device, which plate may be 
formed with one or more openingS 83. As shown, 
the plate is carried by bars 85 the ends of which 
are adapted to be received by the channel-shaped 
rack supports 83 carried by the walls and 5 
of the overn chamber, so that the diffusing plate 
may be removed and may be positioned at differ 
ent elevations to Suit baking conditions. As 
shown, the reflector plate 9 is similarly carried 
and supported by bars 89 so that the plate may 
be removed for cleaning purposes. 
The exterior surfaces of the Walls of the oven 

ghamber preferably are unfinished, so as to pro 
vide darik Irelative:?y rough surfaces that will 
readily absorb heat from the fue gases of the oil 
burner. The reflective surfaces afforded by the 
interior surfaces of the oven chaimber act to pre 
went loss of heat through the oven Walls from 
the interior of the oven chamber When the gas 
burner is in operation. Thus the oven Surfaces 
are Such as to facilitate absorption of heat from 
the filue gases from the oil burner, While at the 
same time effectively insulating the oven from 
escape of heat through its Walls When the gas 
burner is in operation. It Will be understood 
that the interior of the top Wall of the oven also 
may afford a similar polished surface for insulat 
ing purposes, and where the reflector plate 79 is 
not employed. Such surface will also act to reflect 
the radiant heat downwardly. 
In Fig. 4. the oven is shown arranged for broil 

ing. Under these conditions the diffusing plate 
is removed, and a removable grid 9 for sup 

porting the food to be broiled and an associated 
drip pain 93 are positioned below the bottom of 
the gas burning device on a removable rack 95 
carried by the adjacent rack supports 87. The 
incandescent botton walls 4 of the gas burning 
device, in conjunction with the incandescent 
lateral walls 39 thereof, and the action of the 
reflector plate 79 form a Superior source of broil 
ing heat comparable to and in fact superior to 
that of glowing charcoal. 
As illustrated in Fig. 2, in the oven resting on 

its botton is a thick plate 97 of substantially 
the transverse dimensions of the oven, this plate 
being say about 4 inch thick and formed of cast 
iron. Or aluminum or other material having a high 
capacity for absorbing heat. Preferably, the Sur 
faces of the plate are unpolished so that it will 
absorb radiant heat emitted from the gas burn 
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:ing device in the oven as well as heat-conducted 
: through the relatively thin bottom wall of the 
sover from: the products of combustion of the oil 
liburner. 'When baking with the gastburingide 

???? 

igaseous ifuel may: be admitted:downwardly: at 
points: alongitStop well Spaced from itS SideS. 

It will be understood, that within, the scopes of 
(Etherappended claim; wide deviations maybe made 

givice it has been found: that this plate:is guickly 5 from the form, of the invention described With 
'heated by the radiant-heat to a high;temperature. 

In facit; it haSpeen Observed that the températre 
'...of the plate: under such conditions is about 50 
a higher than the interior of the oveniat a point 2 

ou departing from the Spirit of the invention. 
| claim: 
::..A.combined oil and gaS range having, in Con 
bination; a compartment for a combustion: ?? 

inches above the plate...Thus under such condi-310 toiliburner; means forming an Oven chamber a 
tions the plate:acts to cause improved distribution 
Yof the heat in the loven chamber by "tending? to 
:heat the contents of the chambers at its lowest 
: portion by heat radiated: upward front he plate, 

The plate 97 may be removed and positioned: 15 
the oven at Various elevations by Supporting...it 

:or:selected pairs...of rack supports 87, which inlay 
: be done when the oven is to be arranged either 
for baking as shown in Fig. 2...of for broiling as 

f$flue, passage, leading from said compartment over 
s:the top of the ovenchamber, over a lateral wall of 
s, saids chamber and under, it to a stack connection, 
'; the Wallsi.of, said:passage being formed in:part 

y: the walls of the oven chamber for causing the 
roduets of.combustion from said oil burner to 

...heat, the oven chamber; and means for heating 
v.the loven chamber by gas burned wholly...therein 
..f comprising: a Wall in the oven chamber-adjacent 

shown in Fig. 4 when the baking or broiling is 20-its-top having a downwardly facing surface, and 
1.being: done, wholly by gas. When positioned as 
it shownin'Fig. 4. it will be observed that the 'plate 
blanks off the lower portion of the loven, making 

5. it unnecessary...to...heat that portion, and itself 
acts to throw, heat, upwardly against the:...under 25 

2. side of the containers for the food, being baked or 
3 broiled. ' When the oil burner is in Operations and 
ither plate:rests upon the relatively; thin bottom 
i: Wall of the oven the plate is quickly heated by the 
- fue gases from: such burner. It will be observedº 30” 
2. that operatively, the plate 9 is vertically adjust 
table:so, that, iti, may be supported: eithercon the 
: bottom of the oven, or at selected points: above 
said bottom. 
: It will be observed that the incandescent...lateral 
Walls 39 of the shell of the gas burning instru 

Yimentality-act to emit radiant...heat laterally, so 
that the lateral walls of the oven may reflectSuch 

...heati and ... thus: act to distribute: it" uniformly 
throughout the interior of the oven chamber, Attidi) -461s953 
...the same time. these incandescent lateral 'walls 
tact- to emit heat down Wardly to augments the 
...amount emitted downwardly by the incandescent 
- Walls. 4, with the result that intense radfant heat 
... also is made available for, broiling purposes. ..It 
... will be understood however that the incandescent 
shell may have a shape other than that specifi 

... cally disclosed, so long as...its...incandescent-sur 
faces are so shaped-and disposed-properly to; emit 
radiant heat for satisfactory, baking and broiling 0.2258,824 
performances, or for either performance, if...but 
one is desired. However,...so far as applicanthas 
observed, the highest temperatures, as well as 
most satisfactory results in respect to perform 
ing both baking. and bróiling in the same cham-**55 Ntºmb. 
ber, are secured when the shape and disposition 
of the incandescent surfaces are substantially, as 
disclosed, that is to say, shaped and disposed to 
`forman elonigated narrow. chamberini wihichthe 
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- means...for burning: such gas-by-Secondary air-in 
"...the form of a thin-sheet, of trarisparent blue flame 
...distributed over, and conforming to said Surface 
for heating. it, throughout--itS. extent: to incan 
...descence - whereby a to project radiant theat 

... through said sheet of flame toward-the-bottom of 

... Said...chamber, the-exterior walls...ofsaid passage 
formed by, they walls, of the oven chamber being 
heat, absorbent, and interior. lateral walls of said 
chamber being heat, reflecting. 
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