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"This'invention relates to improve
- burners, and it has reference more particularly to
oil burners of a kind design for use with the ordi-
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15 Claims.

meﬁts in oil

- nary types of cooking ranges and cooking stoves:

1 ;

1t being the principal object of the invention to

provide a burner and to so associate it with the

- stove, or range, that the oil admitted thereto will
. be consumed to the maximum extent, as well as

~all oxygen that may enter the range through the

cracks or openings which are around the top and

- hot plates, and which cannot be avoided by reason

- of the necessity for allowing clearance in joints
Tor expansion and contraction of the parts of the

207

stove, |

“quite well understood _
- practically impossible to design & range top that

ith 'thj-s'particular art, it 1S
that it is impractical and

-To those familiar w

will prevent all air leakage. Therefore, in the
burning of oil as fuel, this leakage of air must be

reckoned with. It will be also recognized that to
-~ Obtain the most satisfactory combustion and max-

~imum efficiency in this burner, when using oil as
- Tuel, there should be no more than two parts of

o0xygen to one part of carbon. With oil burner
- devices of those kinds 1ow generally known, this
~Proportion of gases cannot be maintained beeause

Lo
r [

- of other gases in the air which brevent, or at least

 retard,  complete combustion, and also absorb

30

heat. TFurthermore, by reason of expansion,

j these other gases cause the whole volume of gas

in the stove to move more rapidly, and thus de-

: - crease the heating efficiency. Of course the

VSN
)

above condition cannot be completely brought

about, because of other inert gases In the air, and

- In ordinary practice there are many more parts

oxygen admitted to the burner than are neces-

- sary, because of the burner design and its appli-
~ cation to the range. _ |
‘absorbed by the excess 0Xxygen and inert gases of

As a result thereof, the heat

.o the atmospheric air admitted to the burner and
the corresponding expansion thereof, the effi-
~ clency of the range and burner is reduced.

~Where it is possible to completely burn all oil,

 using only two parts oxyeen and one part car-

4o

(5 bon, the temperature of the gas generated will be
- Much higher and less in volume. Thus, more
- ‘heat will be available for use by reason both of

~ higher temperature and slower movement of gases

50

_stove through the expansion joints, may be uti-
- lized to the fullest extent in aiding combustion

-and producing heat. B |
-~ More specifically stated, it has been an object
of this invention to attain the above stated re-
‘sults by limiting the intaking of outside air for
- combustion purposes and by drawing off hot gases -

55

~over the surface or through the area to be heated.
o In view of the above, it has been an object of
- this invention to so design a burner equipment

that the excess oxygen admitted to the range or

Bi) from those passing into the flue or chimney, and

- Pig, IOI'iS an elevation

(CL. 126—44)

recirculating these gases through the burner and

range to promote a more complete combustion,

and thereby not only to reclaim that heat which
Is available in the hot gases passing to the flue,
but also to utilize the excess oxXygen leaking into
the range, because the gas mixtures flowing under
the top plates are carrying excess carbon and in-
sufficient oxygen and their leakage around the top
plates mix with the excess carbon and in this
manner a prolonged and gradual combustion is
brought about throughout the range.

It is a further object of this invention to pro-
vide for a controlled admittance of fresh air for
initial starting and an automatic admittance of
air in the event power is temporarily cut off.

~ Still other objects of the invention reside in

the details of construction, in the combination of
parts and in their mode of operation, as will here-
inafter be fully described. |

In accomplishing these and other objects of
the invention, T have provided the improved de-

tails of construction, the preferred forms of which
~are illustrated in the accompanying drawings,

wherein— |

Fig. 1 is a front elevation of range of con-
ventional type, with which a burner embodied by
the present invention is associated,

Fig. 2 is a rear elevation of the range, particu-
larly showing the location of the fan, motor and

pIpe connections with the range.

Fig. 3 is a top, or plan view of the range with g,
portion of the top removed for better illustration.

Fig. 4 is a vertical, cross section of the burner
on the line 4—4 in Fig. 3.

Fig. 5 is a vertical section, on the line 55 in
Fig. 3. |

Fig. 6 is a cross sectional detfail of the burner
and oil pan, as seen on the line 6—6 in Pig. 4,

Fig. 7 is a sectional detail of the motor and fan
housings, as seen on the line 7—T in Fig. 5,

Fig. 8 is a cross section on line 8—§ in Fig. 6.

 Pig. 9is a horizontal section on line 9—9 in

Fig. 6.

showing the arrangement of automatic dampers.

Fig. 11 is a cross sectional detail on the line
{I—11 in Fig. 10. | -

Fig. 12 is a cross sectional detail on line 12—12
in Fig. 10. |

‘Referring more in detail to the drawings—

| designates, in its entirety, a range, or stove,
of a type generally used for cooking and baking
and which may be any of the conventional de-
signs now in common use. This stove is con-
structed so as to include, at one side, a fire box 2,
and at the other side to include an oven 3. Ab
the rear of the range is a vertical flue 4 with which

~ a pipe 5, leading to the chimney, or stack, is to he

connected. The arrangement of the firebox walls

~and the oven walls within the outer walls of the
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range proper are such as to provide passages
through which the hot gases of combustion may
fow from the firebox across the top of the oven,
then down along the far side thereof, then to re~-
turn toward the firebox beneath the oven, and

then to an outlet or opening & which is formed

through the back wall of the range, adjacent the

lower edge of the wall and connects with flue 4;

the direction and path of travel of the hot gases
of combustion being indicated by the arrows in

It is preferred also that a baffle plate or parti-
tion 1 be located beneath the oven between the
bhottom wall thereof and the bottom wall of the
range, as shown in Fig. 3, to prevent short-circuit-
ing of the hot gases to the opening 0.

The present oil burner utilizes that space in the
stove that is ordinarily occupied by the fireboX
and ash grates. It comprises & rectangular, box-
like housing 8, the construction of which is hest

understood by reference to Figs. 3, 4 and 6. This

housing is located symmetrically within the range
fire erate and ash box area, as shown in Fig. 3,
and rests directly upon, or may have supporting
legs that rest upon, the boticm wall of the range.
The burner housing 18, considered in its entirety,
is a rigid unit, comprising & hollow lower SecC-
tion {0a forming a relatively large rectangular
compartment or chamber {f and a hollow, upper
section 10b forming a compartment or champer
{2 These two sections, {8g and 18D, are fastened

together in the relationshinp seen in Fig. 4, and

in the assembly, the upper sectlon serves as a
top wall, or closure means for the lower sectlon,
which is open at the top.

- Suspended from the bottom wall of the top sec-
tion £0b, symmetrically within the chamber i,

is an elongated generating pan | 2 into which fuel
o0il may be admitted from a supply pbipe (2. This
pipe, as will be noted In Figs. 3 and 6, opens into

the side of the pan near the base wall, and the

45

base wall is sloped toward the pipe so that a
small pool of oil may be formed. The pan, a

few inches in depth, has its end top edges tight-

ly joined, as at {9, to the bottom edges of the

" depending flange 16, which encircles an elongated

' The opening 17 registers in vertical alignment

50
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opening 17 in the bottom of the top section 10€b.

with a similar opening {8 in the horizontal top
wall of the housing 18, and about which latter

opening a depending flange 20 is formed to eX-:

tand downwardly and almost to the bottom wall,
leaving only a narrow slof 21 as an air passage
for outflow of the air from the chamber 12.

Tt will here be stated that the pan i3 1s sus-

pended by means of bolts ZZ, which are passed

upwardly through perforated ears 23 on the end
walls of the pan, and are threaded into the bot-

tom wall of the housing (0D, as shown in Figs. ¢

and 5. Bafie plates i8q and {86 which are formed
of extended portions of the depending flange {6
along the longitudinal edges thereof depend sub-

stantially into the outwardly formed recesses 8¢

and {3b respectively, of the pan 3, as will be
noted by reference to Figs. 4, 6, 8 and 9. These

‘baffle plates are so spaced from the side walls of

the recesses I8¢ and §8b that when air is drawn
into the pan ketween them and the bafiles {%a
and 16b it must flow downwardly into the pan
over the oil, and then will be caused to fiow up-
wardly through the opening {7, by the incoming

air or gas from the blower.

‘At the back side of the range, as seen in Fig, 3,
a, _fan housing 25 is located, and from which an
outlet pipe 28 extends. This outlet 1s longitudi-

“ner is used.
phere is very rich with oxygen, the shutter 46 is-

2,148,617

nally divided, forming separate ducts 26a and
96b. The pipe 26 connects with the end wall of
housing 18, with the duct 28¢ in registration
with an upwardly directed duct or channel 27 1n

the housing 105, whereby air from the fan hous-

ing may be delivered into the compartment 12, as
shown in Fig. 4. | |

- Tandem fans 28¢ and 28b are mounted upon
o circular dividing plate 28 in the housing 29 on

g supporting and driving hub 28, which hub con-

nects operatively with the driven shait 30a of an
electric motor 38, as shown in Fig. 7. The motor
is partially enclosed by a housing 314, attached to
the side of the fan housing 25 and which 1s pro-
vided with a plurality of small periorations. LY
permitting admittance of outside, oOr cool air as

a cooling medium for the motor. There is also

2 small space or opening 33 about the motor shaft
20¢ and fan hub 29, providing for flow of air

from the motor housing into- the fan housing,

and also providing that when the fans are in
operation, suction will' operate to draw outside
cool air into the motor housing, and then into the
fan housing, thus to keep the motor shafi and fan
hub cool. It might well be stater that this air
taken into the motor housing 23i is, In reality,
detrimental o the operation of the burner, anad
is handled accordingly, as will now e described:

In the circular dividing plate 28, a hole 34
allows the admittance of hot gases into the in-
side of the fan hub 28, in which there is a plu-
rality of small holes 35, allowing these hot gases

 to pass through intermingling with and diluting

the fresh air, and serving also to preheat this
alr. - | |

When the burner is in o-peratiori, _:the fan 28a,

which is relatively narrow in comparison to the

other fan, will operate to drive air through the

duct 26 and 27, under pressure, into the cham-
per 12, and when this pressure is built up in the
chamber, the air will be discharged into the range

10
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itself through an opening 37 in the upper section

180 of burner, which is equipped with a shutter

28 of such a size that it will not completely close

the opening 37 at any time. Also there is a plu-
rality of small holes 39 on each side of the open-
ing 18 in the upper section 180 of the burner,
opening from chamber 12 into the range itself.

45

It is obvious that with the open end of the duct

27 extending into the chamber {2 and register-
ing with the opening 31, and considering the

50

openings 39, that only a small portion of the mix-

ture of heated air and hot gases delivered there-
to will actually enter the combustion chamber

through the slot 2i. This is of course dependent

upon the altitude of the location where the bur-
In low altitudes where the atmos-

adjusted to a nearly open position, while in high-
er altitudes, it will be then adjusted to a nearly
closed position, so as to supply more oxXygen di-

‘rectly through the slot 2{ into the combustion

chamber. : |
Tt will be observed that a refurn pipe 435 leads
from the flue & and opens near the fan housing
into a pipe &0 that opens into the fan housing
at the side opposite to the motor. By the pro-
vision of this return pipe, hot gases and the air

that leaked into the range through the top plates

will ke drawn from
the circuit. | S |
By reference to Figs. 3 and 7, it is to be under-

the flue 4 _a,n_d_retu-rned into

stood that the fan 28b is fixed on circular divid-
ing plate 28, in close relation to ian 28aq, and it is
operable to forcibly deliver and recirculate the g5
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. ~ ber I1I. _
- heated in chamber I and

| gasés* from the flite back into

2,148,817

the housing {0¢
duct 26b under pressure into cham-
This returned gas is then additionally
| Torced over the top
edges: of pan 13, downwardly, then upwardly,

through the

‘through passages 1T and 18 into the firebox of

the stove, :

~ In order to insure a supply of outside air when

10

- to Figs. 10, 11 and 12

15

20

25

and through

- weight of damper 47a and
due to the natural draft of the

the fan is temporarily stopped due to a power

interruption or failure, there is provided in one

end of the housing 18a, two dampered outlets 4§

and 47, as will be understood best by reference

The outlet 48 opens
through a duct 46b to the side wall of housing 18,

the range
suspended in
from a cross rod 49
to which they are fixed in such angular relation,
that without any pressure inside the stove, the
the suction thereon
flue or chimney
open slightly admit-
"However, when the

Dampers 46a and 47a are

will cause the damper 46 to
ting oxygen to the burner.

fans are in operation, air pressure is built up in-

side of the chamber (1 of housing 10¢, and will

cause damper 47a to swing outwardly in its air

~ restricting flange 50 as in Fig. 12, thus to hold

35- seen that duct 46b has its four corners provided
with raised areas 52, allowing a clearance 53 be-
tween the front wall of the range itself and all

‘four sides of the duct 46b. This allows a small

damper 46¢ in closed

i position, as in Fig. 11. Any
air that may escape arcund damper 47a will be
within the stove and cause no undesirable effect.

It will be observed that the inside duct of the duct
460 leading from the chamber ! +o the outsida

of the range is of the same size as the opening
5! in the outside of the range wall. It will be

amount of air to be drawn into the range, which
will draw or carry back into the range any escap-

- ing fumes that might leak from around the

45

damper 46ca.

For starting or generating the burner, fresh
outside air is supplied to the fan through the

~alr intake pipe 40. This pipe has an open outer

~end adapted to be closed by a sliding damper

- &1 that is attached to and operated by a rod 42,

- slidable in guides 43—43’ fixed to side wall of
50

the range. This rod is equipped, at the front

- of the range, with a handle 44, and movement of

-85

. through the supply pipe 14 into the bottom of
~the burner pan {3 and is ignited. .Then the fan
is set into operation, and fresh air is admitted

| 60.'-a_fs':neceSsary through the air intake pipe 40 by

the rod adjusts the damper &1 to open and close

the air inlet pipe 48, thus to regulate the admit.

tance of outside alr to the fan housing, for gen-
erating purposes only. o |
- To.start or generate the burner, oil is admitted

opening damper 41, to provide a more rapid gen-
eration with fresh air, | |

~ While the burner is heating, the draft tube 40

o 1s:left open, for approximately two minutes, and

65

then is closed by the damper 41. Oil is retained

in the burner pan 13 to approximately a 1,-inch
‘depth, by any suitable type of constane level de-

. vice, not shown, connected to the supply pipe.

. The construction and-_arrangement of parts of
70

this burner provide for consuming all excess air

- or oxygen entering the range through openings
- around and between the main top and hot plates,

-and all oil is completely burned. Thus, more heat

- is available because of the slower movement of

75 ‘gases over the surfaces to be heated.

outside of the range wall, while
- opening 47 opens to the space inside
-~ wall,
- these openings respectively

- gases into

" through the

- 8ald space to an outlet, an

‘hot gases of combiustion

-blying outside air therethrough to
- & 1an operable for effecting a flow

3

One of the important feafures of this invention
is provided in the recirculation of the already
heated gases back into the combustion chamber,
thus to reclaim all excess oxXygen or unused gases
of combustion that otherwise might flow to the
stack, and to utilize the already heated gases to
maintain a high temperature that facilitates
combustion, and in this manner, the efficiency of
the burner, as applied to 2 range, is increased
many times. o |

- It is not intended that the construction be lim-
ited to the details herein disclosed, but that they
be given an interpretation commensurate to the
Spirit and scope of the claims. |

Having thus described my invention, what T
claim as new therein and desire to secure by Let-
ters Patent is:

1. In combination, g stove having a combustion
chamber and a bassage 1or flow of gases of com-
bustion from the chamber to an outlet, a burner
located in the combustion chamber and compris-
ing a closed housing with an opening therein, an
oil pan in the housing, means for Stupplying fuel
to the pan, a duct through which outside air may
be supplied to the housing, and a by-pass from
the said passage into the sald duct for return of
hot gases of combustion to the housing.

2. In. combination, a stove having a combus-
tion chamber and g passage for flow of gases of
combustion from the chamber to an outlet, an oil

comprising a closed housing with an open-
Ing therein, an oil pan in the housing, means for
the pan, a duect for supply-
INg outside air to the housing, a by-pass from the
id ' sald duct for by-passing hot
the air delivered to the housing. and
a damper for regulating the inflow of outside air
through said duct. | -

3. In combination, a stove having a combustion
sPace, a passage for flow of hot gases of combus-
tion from said combustion space to an outlet: an
ocil burner associated with the combustion space
and comprising a closed housing having g top
opening, an oil pan in the housing, means for
Supplying oil to the pan, a duct for conduction of
outside air to the housing, a fan in the duct and
operable to create flow of air to the burner
sald duct, and a by-pass from the
said passage opening into the said duct at such
boint that suction created by the fan facilitates
the by-passing operation. |

4. In a stove, g combustion space, a. passage
for flow of hot gases of combustion from the
oil burner in the com-
Supplying fuel oil to
supplying outside air

bustion space, means for
the burner, a duect for

“therethroueh to the burner, a by-pass between

the said passage and the duct for a return of
to0 the burner: said
burner comprising g, housing into which the said
alr duct opens and formed with a top opening
communicating with the combustion sbace, and

an -oil pan disposed in the housing below said

- top opening and into which the fuel cil is deliv-

ered from the supply and means
a part of the air
chamber.

5. In a stove, 3 combustion space, a passage

for delivering
sSupply into the combustion

leading from said combustion space for How of

hot gases of combustion io an outlet, an oil
burner in the combustion space, means for SUp-
plying fuel oil to the burner, a duct for sup-
the burner,
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4

burner through said duct; said burner compris-
ing a closed housing into which the air duct opens
and formed with a top opening directed into the
combustion space and an opening o outside air,

an oil Teceiving pan. disposed in the said hous-

ine below the said top opening thereof, and a
swinging damper for the said opening to outside
air adapted to be held in closed position by air
pressure in the housing that is incident to op-
eration of the fan, and to move automatically
to open position when no pressure of air exists
in the housing. |

6. An oil burner, comprising a closed housing
adapted to receive alr thereinto, and formed
with a top wall opening, an oil pan located 1n
the housing and spaced below the top opening,

‘means for delivering fuel oil into the pan for
burning therein and deflectors depending from

the top wall of the housing about said top wall
opening into the pan and spaced inwardly from.
the side walls of the latter whereby to create a
downflow of air into the pan prior to outflow

through the top wall opening and to prevent

combustible gases filling the housing. |

7 In combination, a stove having a combus-
tion space, an oil burner associated with the
stove and comprising a closed housing formed
with a top wall opening, an oil pan in the hous-
ing below the said opening, means for supplying
fuel oil to the pan, a second housing surround-
ing the said top wall opening of the first men-
tioned housing and formed also with a top wall
opening registering in slinement above with the
top opening of the first housing, and means for
delivering air to facilitate combustion into each

of said housings, and whereby forced drait is

created to carry the products of combustion, em-
anating from said oil pan, upwardly through said
openings into the combustion space. .

8 In combination, a stove having a combustion
space, an oll ourner associated with said combus-
tion space; sald burner comprising a closed hous-

ing having a top wall opening, an oil pan in the

housing spaced below said opening, a second

housing above and surrounding said top wall
opening and having a vertical passage there-
through aligned with the said top wall opening
and leading into the combustion space, a duct

for supplying outside air therethrough into said

housings, means in the first housing for causing
a down-flow of air into the oil pan in its ocutflow
to the top wall opening, and means in the second
housing providing a restricted slot about the
passage for flow of air from that housing into the
gsaid vertical passage. N |

9. In combination, a stove having a combus-

tion space, an oll burner associated with the said

stove and comprising a closed housing of rela-

tively large capacity provided with a top wall

opening; an oil pan in said housing spaced be-
low said top wall opening, means for supplying

fuel oil to said pan, a second housing located

above the first housing ana surrounding said

top wall opening and having a vertical passage:

+herethrough alined with the said top wall open-

ing, and directed into the combustion space,

means for effecting a forced delivery of air, to
facilitate combustion, into said housings, means
in the first housing for causing a downflow o1

2ir into the pan in its ocutflow through the top

wall opening and vertical passage, IMearis in the
second housing providing a restricted slot open-

ing into the vertical passage, a direct inlet for

2,148,617

outside air leading in the first housing, a damper
in said inlet and means in the housing to be
acted on by air pressure therein to move sald
damper to closed position and whereby said
damper is caused to oben when air pressure 1s
relieved. -

10. In combination, a stove having a combus-
tion space, an oil burner associated with the com-
bustion space: said burner comprising a closed
housing of relatively large volume formed with a.
top wall opening, an oil pan in the housing spaced
below said opehing, means for supplying fuel oil
to said pan, a second housing surrounding the

said top wall opening and having a vertical pas-

sage therethrough aligned with the said top wall
opening, means for supplying air under pressure
into said housings, for flow therefrom into the
combustion sbace, with the products of combus-

tion of oil in said pan; said second housing hav-

ing means therein providing a. restricted slot
opening therefrom into the vertical passage, and
said housing having openings in 1ts top wall into
the combustion space. S -
11. In combination, a stove having a combus-
tion space and a passage leading therefrom to an
outlet, and an oil burner comprising a closed

housing of substantial volume having a top wall

opening, an oil pan in the housing below and
spaced from said opening, means for delivering
fuel oil into the pan, & second housing surround-
ing the said top wall opening and having a vertical
passage therethrough alined with the top wall
opening and adapted to recelve air thereinto from

said housing, a duct for supplying air to said -

housings, and 2 by-pass from said passage into
said duct for return of gases of combustion 1o the
burner, | | | |

12. A combination as in claim 11 wherein the
air duct has a damper adjustable to vary the pro-

portionate amecunts of outside air and by-passed

gas that is returned to the burner.

13. A combination as recited in claim 11, Where-L

in a fan operates to maintain a forced flow of
outside air to said housings, and wherein 2 dam-
per is applied to the outer end of sgid air supply
duct and is adjustable to control the inflow of alr
and thereby to efiect the by-passing of gas in-

versely in accordance with the amount ol air

admitted. | | |
14, In combina-tio-n, a. stove having an enclosed
area forming a combustion space and an oil

 burner in said enclosed area comprising a closed
housing of substantial volume and formed with a

top wall opening, an oil pan-in the housing below

 said opening, means for supplying fuel oil to the |

pan, means for supplying air under pressure
into the housing to facilitate combustion and de-

livery of products of combustion through said top

opening.. said housing having side oulets to the
exterior of the stove and into the combustion area
respectively, dampers for said openings, and
means connecting said dampers whereby they
operate together and whereby the damper in the

epening to the combustion area operates by its

weight to hold the other damper open, and Is
actuated by air pressure in the housing to move
the other damper to closed position. |

15. A combination as in claim 8 whereln a ia
operates to deliver air from said duct under pres-

‘sure through separate passages into.the two

housings. ~ -
| WILLIAM W. HALLINAN.
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