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To all whom it May CONcern !
Be it known that I, ApoLprus M. ALLENT
a citizen of the United States, residing in
the city of Minneapolis, in the county of
5 Hennepin, in the State of Minnesota, have
invented certain new and useful Improve
‘ments 1n Oil Burners, of which the follow-
S ing 1S a spemﬁcatmn reference being had
~ to the accompanying dmwmgs, formmﬂ' a
- 10 part thereof. - o
- The purpose of this mventlon 1s to pro
vide a burner adapted to use lquid hy dro-
~carbon fuel such as the heavier J'-uel o1l
which results as a residue in the distillation
15 of kerosene, gasoline and naphtha and. the
invention pqrmcuhll}r involves means for
~ preheating the oil and a quantity of air to
be mixed therewith to such a degree that

~ both the oil and air before contact with
each will have attained approximately the

-20
- temperature at which they will readily unite
tor complete combustion. The tnvention
comprises various features and elements of
construction  hereinafter described and

25 shown 1n the dmwuws as mdmated by the

claims.
In the drawmgs - ﬁ
Figure 1 is a plan view of a burner em-

bodvmﬂ' thlS invention.
I‘wure 2 1s a sectional view ta,ken a,s m—

dlcated at line 2—2 on Figure 1.

Figure 3 is a detail sectlon taken as 1n-
dlCutEd at line 3—3 on Wigure 1.

Figure 4 is a detail eleva,tlo*l of an o1l
shut-off device. :

Figure 5 18 an elevatwn of
trolling gear. -~
' I‘wure 6 is a side elevation of a furnace
- embodymcf an improved damper which is

40 2] feature of this invention.

Figure 7 is a section taken as indicated
at line 7—7 on Figure 6.

Figure 8 is a section taken as mdwated at
line §—8 on Figure 7.
- In the burmnﬂ of tuel o1l in relatively
large furnaces lined with fire brick Wth
tends to hold a high temperature for some
time, it is possible to secure a fairly high
efficiency of combushon but when such fuel
is employed in small furnaces such as do-
mestic heating plants the problem is not so
simple. In such outfits it is usual to reg-
ulate the heat by means of a thermostatic

.30

35

v-alve-—co-n-

45

50

~device located 1n a room or space at somc

88 distance from the furnace and arranged to

Serial No. 506,436.

shut off the fire at intervals when the room
temperature has reached the desired max-
imum,—the fire being relighted and allowed
to burn intensely for a time when the tem-
perature of the rooms falls below a pre-
determined minimum. TUnder these condi-
tions 1t has heretofore been difficult to se-
cure complete combustion of the fuel. As
1s well understood the carbon which is the
principal element of fuel oil will combine
with the oxygen of the air either as car-
bon monoxide or as carbon dioxide. In the
former instance the combustion process is
mcomplete the resulting carbon monoxide
18 a polsonous gas and only a part of the
available heat units are liberated. But when

carbon dioxide is formed the maximum

quantity of heat units is set free and the
resulting gas 1s non-poisonous in character.

.Usual'ly where the combustion is incomplete

and carbon monoxide 1s formed a portion
of the carbon in the fuel oil is merely depos-

ited as soot settling in the flues and on the

walls of the furnace and acting as a rather
effective heat 1nsulator to prevent the trans-
mission of much of the heat produced in the
fire box and thus seriously impairing the
efficiency of the plant.

Assuming that an adequate quantity of

alr 18 supphed for admixture with the fuel

o1l the resulting product of the combustion
will depend upon the temperature at which

the air and o1l are brought together; the
present invention pmwdes means for rais-

~ ing the temperature of both the air and oil

sufficiently so that when they are brought
together the resulting chemical reaction will
consist principally in the formation of car-

bon dioxide,—in other words, complete com-
bustion.

As indicated in Ti oure 1, the air 1s sup-

plied at the intake, 1 from a blower, not

shown, and flows throuﬂ'h a. Glrcularly ar-

ranged pipe or (ondmt 2, which extends

around and adjacent the zone of combustion
represented by the annular space, 3. The
oll may be understood as feeding by gravity
from any suitable supply tank to a pipe,
4, connected with a relatively small pipe o
condmt 5, which 1s supported within the air
condmt 2 so that 1t 1s also subject to the
heat of the fire at the zone, 3. The conduits,
2 and 5, form slightly less than a complete
circle and continue radially inward in por-

tions, 6 and 1, respectwely,, terminating in
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‘which assists in breaking up or atomizing
‘the 01l and entraining it for. discharge 1n
-a cloud or vapor at the or ifice, 10, of the 1N0%-
zle. The effect of the whirl thus produced

3) downwardly dlschalgmﬂ' nozzle, 8, ar-

ranged  as shown in Figure 2 with splral
vanes, 9, causing a whirl in the alr current

. is to discharge the vapor in a hollow cone

10

S0 that 1t qtﬂl{e@ the concave

surtface, 11, of
an opposing reflector plate, 12, and is t111 OWI

n _j_off outwardly n all directions therefrom.

The air conduit, 2,

 tends and a second branch, 14, leads down-

wardly

to a horizontal porhon 15, -ar-

: ranﬂed to dlscham'e into.a chamber, 16 and

inclined openings or tuyeres, 17.

therefrom thr ough umvflrdiy and outwardl
“The ad-

“ditional air thus fed to the fire flows out-

20
~from the nozyle, 8, and reflected from the
“plate, 12. The outwmd direction of flow
of the air and o1l may be further controlled
by mounting a deflector

30

therefrom toward the air ¢
‘stopping short of it to leave the annn]ar
space, 3, heretofore referred to as the com-
~ bustion zone.
is provided extending outwardly from Lhe._
_ plate 12

wardly and mixes with the vapor discharged

plate, 18, on the
nozzle, 8, so that it Sha,ll extend 011twmd
conduit, 2, but

Pr eiembly a bottom wall, 19,

, for leﬂectlnﬂ the heat upwardly
and also for supporting the air conduit, 15,

and the distributing chamber 16 1N W’thh
_-1t terminates.

“The 011 and alr mmture bemn‘ 1n1t1.;111

"1nmted In any convenlent manner and the
flow of air being maintained at a sufficient

rate. bv means oi the blower, not shown 1t

~also mmntfuned

45

50

The incoming oil and alr flowing th]"ml“’h_'
-'the pipes, 5 and 2, respectively, wﬂl absorb

heat from the zone, 3. sufficient to raise

their temperature to that at which they will
readily

~combine for complete combustmn
when they are brought 100'ethe]; in the. fire
pot. But to control the qua,ntlty of heat ab-

~sorbed by the incoming elements from the

combustion zone, 1 pretel to provide a ‘wall
or baflle, 20,

duit, 2, and the nozzle, 8, and just outside

the annular space, 3, which encircles the de-

. flector plate, 18.
55

Sfud wall, 20, is formed
with a series of openings, QL and these are

~ controlled by one or more slidably mounted

of such registration ~so that the

~closure plates or dampers, 22, having simi-
lar openings, 23, which may he moved into

registration with the openings, 21, for ad-
mlttlllﬂ' heat from the zone. 3: to the oil and
air condults or which may be moved out

- mediate: portmns, 24, of the plates, 22, will

- 66

cover the openings, 21 and shle]d the oil

and ELII' conduits from the 11eat radla,te.d at

cloqe the conchutg and shield them
‘cold air currents which may result from

is branched at the

'ﬁttmg,. 13, from which the portion, 6, ex- in two sections,

;xvlthm which the radial portion, 7
0il conduit extends is also ]:)rotectei by a
heat-regulating Jacket comprising an inner

mll be seen that combustion will contmne'
“at the zone, 3, as long as the. 01] aupply 13

tion, or,
the pipe,.

mterpo sed between the con-:

_.apertm e, a6, and

nter-

the combustion zone.
above the conduits, 2 ‘and 5, 18 upwardly

'Preferab-l'y the Spac'e.

open but since the heated grases at the com-

bustion zone, 3,

wall, 25, may
from

lealkage of the main housing of the furnace.
As shown the closures, 22, are made simply

wall, 25, as seen 1n I‘wure 1.

will tend always to rise,
there will be only a comparatively small
quantity of heat radiated downwardly from
~them upon the conduits.

each controll; ing about one-

‘half of the length of the wall or baffle, 20, -
and each arrang ved for adjustment by means
of a lever, 26, fulcrnmed on the oppomte

0

It desired an outer -
be positioned so as to en-

5

80

The radial portion, 6 of the mr condult -

sleeve, 2""’- spaced away from the conduit,
0, but encompassmw it and an outer sleeve

28, ‘which 1s radially adjustable on the in- - )
90

ner one. Said sleeves are provuled with

opemm;;:-‘r 29 and 30, which may be brought
into registration for admitting heat from
“the ﬁre pot to the condwt, 6, zmd the o1l
pipe, 7, Wlthm 1t by rotatlon of a

31, w ‘hose
33, on- the outer slecvc 28, the latter may

“shaft,
pinlon, 32 meshes with gear teeth

7. of the

85

be rotated for closing the 1013:5*11111ﬂrsj 29 and

30, to exclude the heat as. far as possible
from the conduit, 6. While the baflle wall,

20, serves to exclude the heat of the com- :

bustion zone, 3, from the conduits, 2 .;md
5, when de'su‘ed it does tend to ‘l,bsorb a.

(*011%1(1{.;1"11)1( mlmmt of heat after the burner

has been in operation for some time: thus,

'-p.:ut}eu]m]v upon changing the pr f)pmh(m%

of the o1l and air, or upon starting the
five after a brief shut- down ‘the h("‘d,t Te-

‘tained in. this wall tends. to asc;lst combus-
npon shutting off the supply of
fuel, the heated condition of the wall, 20,
‘tends to complete the mmhu%ﬂon of ol and

fumes remaining in -its vicinity.

The ‘-'illpply of 0il to the nozzle ih*rmwh
, is controllable as by means of a
needle vwlveq 34, hmrmn a ﬁzt@m 35, ext end-

ing from within the flttww 13; and for reg-
ulating the Supply of air to the tuyeres, 17,

205

115

the 131'3“91 12, 15 provided with reglstermn- B

1s mounted for rotation
by means of a shaft or spindle. 37, and bevel
cears, 38 and 39, so as to-shift the apertures,
‘%6 more or less out of registration with the
tnvere% 17. For varying the effective size

of these openings or for completely shutting

off the openings if the oil valve, 34, and air
qupplymg tuyeres, 17, are to be thm mostati-
cally controlled, the shafts or
:md 37,

120

spindles, 35
are provmed with tOOthecl wheels,
40 and’ 41, respectively, and the thermostat -

.:chams 42, actuated. 1n the usual Way by a _130"

110
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spring motor, not shown, are connected to

the opposite ends of a beam or bar, 43, ful-

 crumed at 44 and connected to the toothed

‘wheels, 40 and 41, by belts or bands, 45 and

46, respectively, which are preferably in the
form of ladder chains. Said belts or bands

~each have their opposite ends attached to

- 19

the bar, 43, at points equidistant from its

fulerum, 44, and at opposite sides thereof so
that they depend from the bar in loops en-
cirching the respective wheels, 40 and 41.

‘Thus any movement of the thermostat

1

chains, 42, such as will occur when a maxi-.
) b, . . -

mum or minimum room temperature is
reached, will rock the bar, 43, about iis
tulcrum and shitt the chains, 45 and 46, so

as to rotate the toothed wheels, 40 and 41,

Lo
-

B
oz I

which they engage and thus turn the valve
spindles, 35 and 37. Preferably the chains

are attached to the bar, 43, by hooks or fit-

tings, 47, which are slidably adjustable on

the bar so that within certain limits any de-
sired amount of rotation of the valve spin-

dles may be secured for a given angular mo-
tion of the bar, 43; furthermore the end of

each of the two chains, 45 and 46. may be

~adjusted independently of each other so as

~ to secure the desired relative movement of

the two other spindles, 35 and 87, This per-
mits varying the proportions or quantities
o1 o1l and air admitted to the fire pot for
combustion so that the best mixture for a

- oiven fuel may be obtained bv experiment

1)

and so that the maximum density of the fuel
may be adjusted to general weather condi-
tions at different seasons of the year.

~In a heating plant of this type it 1s scme-
times possible that owing to a break-down in
the blowing apparatus or for some other
reason the fire may go out although the lig-
uid fuel o1l will continue to feed by gravity

~ to the nozzle. To avoid undue waste in such
- 1nstances, 1 provide a drain opening, 5H0.

o
T

60

leading from the center of the plate, 12, and
downwardly through the hollow shaft of
‘the gear, 39, for connection with the drain

pipe, 51, which discharges into a receptacle,
52, on the end of the lever. 53, fulerumed on

n fixed bracket, 54. Ag shown in Figure 4,
- the lever, 53, 15 in the form of a bell-crank
“having 1ts arm, 55, normally engaoed on the
~weighted arm, 56, of the lever for actuating

the .01l supply valve; 57, in the pipe, 4, so
that when a sufficient quantity of oil has
dramned through the opeming, 50. into the
receptacle, 52, the weight of the oil will tilt

~ the lever arm, 55, out of contact with the
lever, 56, allowing the counterweight, 58,
thereon to close the valve, 57. -Such occur-
rence will be comparatively infrequent and
when 1t does happen will, of course, prevent

the automatic renewal of the fire until the

‘receptacle, 52, has been manually emptied
and the lever, 56, has been reset to open the

c————. 2

valve, 57.

from the combustion Zone.

3

In-any furnace and particularly in a fur-
nace of this type, it is desirable that the hot
gases which are the products of combustion

be retamned in the furnace long enough to
permit the ahsorption of as much heat as 7

possible by the air, water or steam which is

~used- as a vehicle for distributing the heat

to the building. This may be accomplished

by holding such gases within the furnace at
‘a pressure somewhat higher than atmos-

pheric pressure and for this purpose, I pro-
vide 1n the fiue, 60, leading from the fur-
nace, 61, a damper comprising a plate, 62,
which fits loosely across the flue, 60, for nor-

mally closing it. For opening the damper &
“a rocker member is mounted in the flue with

its trunnions, 63, substantially at the mid-

dle therect and with its operating arm and

[

~handle, 64, extending outside the flue, 60.

Said rocker, however, is formed with a crank

portion, 65, extending near the ton of the

ftue, and locsely supporting the plates, 62,
by a hinge connection at, 66, from which the
plate depends against the crank, 65, at the
side of the latter away from the furnace, 61,
and 1ts combustion chamber. Thus the
weight of the plate, 62, will resist the tend-
ency of the gases in the furnace to swine it
upon 1ts hinge, 66, but -when the pressure

of such gases becomes excessive the plate

St e W

will yield outwardly as indicated by the dot-

ted arc, X, and thus permit- escape of the

‘gases. When it is desired to open the damp-

er the actuation of the handle, 64, will swing

lines in Figure 8. -
I claim:—

the parts to the position indicated in dotted

90

100

1. The combination of a mixing device

for-oil and air with means producing an
additional air discharge adjacent said mix-
g device but directed away from it toward
a - combustion zone, and a supply conduit
for air extending to the mixing device and

adjacent the combustion zone for preheat-

ng the air, means for controlling the quan-
tity of heat sbsorbed by the air in said

conduit from the combustion zone and
means for supplying oil to the mixing de-
viee, - - B | |

2. In the combination deﬁned in claim 1,

the oil-supplying means including a con-

105

110

duit also adjacent the combustion zone for

absorbing heat therefrom.

3. The combination of a mixing device

Tor o1l and air with means producing an

additional air discharge adjacent said mix-

mg device, means directing the resultant
inflammable mixture outwardly away from

the mixing device to a combustion zone,
supply conduits for oil and air extending
adjacent each other and adjacent said zone
for absorbing heat therefrom, together with
means for controlling the quantity of heat

absorbed by the oil and air in said conduits

120

125

130



4 In the c'ombmat]on deﬁned in elelm Sf

means for varying the rates of flow of oi
o nd alr 1n said eendmte respeetwely

- miXing dewee and provided with openings

5. In the combination defined in elalm 1,
ud controlling means eompmsmg a wall

st ‘mdmo‘ between said air conduit and the

'. _ad]fleent the combustion zone, and means

10
o said controlling means comprising a Shleld-_-

for varying the size of said openmoe

6. In the ombmatlon deﬁned 1N elalm '1

~ing member inter poeed between said air con-

an o

- dmt and the mixing device at the combus-
‘tion zone and mevable to expose. S.:le con-

5 mut to the heat of
| In the combination defined in clalm 3 |

'sald 0il conduit extending within the alr
~conduit at a portion of the Jatter Whl(}h 1S

'ad] acent the combustion zone. -
8 The combination of a mixing device :Eor'-
-__.-'011 qnd air -having a dise herge nozzle, a
~ plate opposing said nozzle in close prexu.

sald zone..

N ity thereto for reflecting the mixture dis-

- : )
- .

_r*hftrged against it and qddjtmml aly supply o
~openings In said plate disposed outside the

aren against which the nozzle plays and di-

rected for dlSChaI"D"lIlﬂ' said additional air

“outwardly away irem the nozzle, together
- with a deflector opposing said 011tlets of the
30
~ly from the nozzle for directing the vapor

mixture outwardly still" hrther from the__
| its fulerum..

nlate and extending outwardly and upward-

" nozzle to a. combustion zone.

e

mg nezzle means

9. The combination of a IllleIlg dewce for -

0il and air with a downwardly discharg-

a combustion zone for the gases flowing

plate.

tive belts or bands

11,
attached to the bar to
“distance of their points of attftehment from

producmrr an addltlenal'

ooaw dlscharoe upwardly adjacent said nozzle.
but du*eeted away from it, means for pre-
" heating the 0il and air Supphes to the nozzle
roand: said additional air comprising supply
“conduits for oil and air substantially en-
~circling the nozzle at a distance therefrom,
and a. deflector plate extending eutwerdly.
~from the nozzle above the addltmnal air dis-
7 charge toward the said supply conduits
forming an annular space Dbetween the mar-
"gm of said plate and said conduits to serve
Sooas
o _Outwezdly and upwardly past sald deﬂector’
} | set my

" day ot October, 1921.

“dependently of the other R §
15. In the combination deﬁned in elalm L

1, means controlling the air supply, means
.eentmlhng the oil supply, and. actuating
“mieans connected to operate said controlling

710, In the eembmetlon deﬁned in GL’.I.lIIl 8
“a drain opening within the reflecting aree'-__

o 11_}459-,_1,3'3

of sald

‘said pipe “discharges operatively

lete a dram plpe leedmg there-
from and. a mevable receptacle into which
connected
with an oil eupply valve through which the
‘nozzle is fed, whereby the accumulation of
liquid oil in’ S‘lld reeeptaele 1S a,dapted to

,_elose the valve | L S
11, In a ‘mixing burner fer 011 and air.

60

means for COIltI'OThIlO' the flow of oil, and

means for contr 0111110' the admission of 1T, :
- adjustable
spindle, said epmdles extending p&rellel to

retaelvely

each Including . a

each other, an adjusting bar fulerumed at

the mlddle with a pair of belts or bands
each- hevmg its ends attached to said bar at.

65

Eemte eqmdlstant from the fulerum and

1ts middle portion: dependmg in a leop to-

‘gether with wheels on said eentrellmg

~spindles respectively engaged by the respec-
for “actuation of the-'- _-

spindles. by rocking of the bar.

- 12. In the eombmetlon defined in clalm_
11 attaching means for connecting the belts
including yielding
‘arms extending trensversely from the bar
and between S'ud bands and the bar ful-
‘crum for taking up slack in the b‘mds at

* bands to the bar,

extreme posmmne of adjustment.

14. In the: eombmatmn deﬁned n elelm'_
1, means controlling the air supply, means
contmllmg the o1l suppW, anel actuating
‘means connected to operate said controlling
“means simultaneously, said actuating means

70

5

13. In the" eombmetlon deﬁned in claim

said belts or bands being adjustably
permit. altering the

85

including connections edtgusteble for vary-

ing the rate of ehano*e 0

elther supply In- -

means simultaneously, including connections -

“adjustable at will for varying the mtm be-

tween the air and the oil. =~
In testimony whereof, I have hereunto-* o
Ilhnms thlS 5th:_ S

hand at C hlc'w"e
&DOLPHUS M ALLEN
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