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7 Clzum_s

‘This-invention relates to burners of the vapor-
izing type and is particularly concerned : with
obtaining smokeless: combus’r,ion ‘with such
burners.-

& In a recently dewsed process, hqmd fuel in
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small amounts in a-non-atomized state is brought
into-contact with-heated air which has attained
the required high temperature by being mixed
with amounts of hot combustion gases. One
manner of -carrying this. process into effect in-
cludes: passing ‘air for combustion  tangentially
into:-a cylindrical combustion chamber, having
a centrally located -outlet for combustion gases.
The fuel is supplied to a plate near the circular
wall of the chamber, and owing to the described
arrangement the gir-and combustion gases follow
a spiral shaped course 'within the chamber, caus-
ing a slight mixing of the combusfion gases with
the: incaming air,; so that the temperature of the
air is raised considerably before the an: comes
into.contact with the liquid fuel. - :

It is an dbject -of this invention to dev1se 2
means whereby a more complete combustion may
ke effected in. a,pparaﬁus of the above described
tyne.: :

Another obJect of this invention is to ‘devise
means in which a more intimate mixing-of the
air stream. with the va,ponzed fuel is brought
about.

- 'We have found that for obtammg the desired
smokeless combustion thé ctirrents of gaseous
products emanating from the lduid fuel should
be in contaet, if possibIe on a,II szdes with' heated
air currents. = -

“According to- one feature of ours 1nvent10n the
air for eombustion is'led immediately above and
below the fire plate (upon which the liguid fuel
is spread): in such & manner ‘that the layer of
gaseous. evaporation and decompesition products
of the fuel is enclosed by layers of air, -In ad-
dition to being heated by being mixed with the
ﬂame gases-in ‘the combustion chamber this air
may be preliminarily heated by ¢ausing it to flow
along “the ‘outside: of 'the combustion chamber,
The plate on which the fiel is spread may- be
divided into separate parallel strips separated
by~ intermediate strips to which no fuel but only
air is supplied, so that the current of evapora-
fion. and decompaosition. products form a. strip
to whmh fuel is supplied, 1s surreunded. on. all
Sades by currents of. -alr,

Othex - features. .of our: 1nvent10n W111 appear
ﬁ:om the. following deseription of apparatus in-
eorporating oux invention, througheout which de-

(C1.:158—91)

scrlptlon reference is made to the a.ccompany-
ing. drawings, of which

Fig. I is a longitudinal section of the appa,ratus'

Fig. IT is a cross-section along the line II-—I1"
of Fig. I. Fig. III is a cross-section of a modi=
fied form of the apparatus having a damper for
admitting-unheated air. Fig.IVis a cross-section
of a modified form of the apparatus having damp~
ers-for regulating the flow of air above and be-
low the fire plate. 'Fig. V-is an elevation of means
for moving .the fire plate after a predetermined
amount of oil has flowed irito the fire plate: Fig.
VI is an elevation of means for moving the fire
plate after a predetermined. pericd of ‘time has
elapsed.  Fig. VII is an elevation of means by
which the fuel feed pipes may be moved laterally.

Fig. VIII is a plan view of a fuel feed arrangement

in which -a-fuel feed pipe is located over every
groove .of the fire plate.

Referring to'the drawings (1) represernts a cy~
lindrical ‘combustion -chamber having an outlet
for combustion gases (16) at one end, the other
end of the chamber being closed by means of
a_ hinged -door: (5) which can be opened for in-
spection; cleaning, and lighting. The air for
combustion: enters. the chamber (1) through an
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inlet provided in its wall near the closed ‘end of »

chamber¢1):: This inlet is divided into two open~
ings (2):and (3) by means of a fire plate (4).
Concentric - with the .cylindrical - combustion
chamber. (1) is mounted. a second cylmder (6)
of ‘greater diameter, This cylinder is-provided
with-end pieces so that a-jacket-like space is
formed -between the walls of the' two eylinders.
The cylinder (6) has an opening (10) irf its-wall
near the open end of the combtistion: chamber (1)
so-that the air for combustion enters the cylinder
(6)-tangentially and flows through: the space be-

“tween: the walls of the two cylinders and in' 5o

doing is heated by .being in heat exchange rela-
tionship’ with hot " combustion: ggses flowing in
opposite direction in the combustion: chamber (1),
moreover an excessive heating .of the combustion
chamber wall is thus prevented. In order to in-
crease the rotating movement of the air, a-helical
guide plate (7) is fitted im: the jacket space. The
axial movement of the air in the jacket space is
opposite ‘to that: in the combustion chamber CLy
which helps to keep: the course of the gases on
entering the combustion chamber (1) in the shape
of a screw with a comparatively flat pitch so that
the flame is returned as much: as possible oever
the fire plate (4). The fire plate has a number
of parallel grooves. (17).. Above every second
groove is located an oil conduit (8)-.

The several

'45

50



[543

10

15

20

25

30

35

40

45

50

b5

60

65

70

5

2
oil conduits (8) are connected to a common liquid
fuel supply line (9). The fire plate (4) becomes
very hot during working owing to radiation, and
the relatively cold liquid fuel fed into the grooves
(17) and flowing downward therein is almost im-
mediately . vaporized and gasified. The current
of vapor and gas generated is entrained by the
air moving above and below the plate and also
through the adjacent grooves.
duced by the combustion of the gaseous mixture
formed. The hot combustion gases. travel in &
spiral direction around the cylinder axis causing
the mixing of a part of the combustion gases with
a part of the fresh air entering through the open-
ings (2) and (3) so that a very hot oxygen con-

taining gas is obtained which promotes a. ready.

evaporation and combustion of the fuel when it
comes into contact with it. The fire plate (4)1s

preferably so mounted in the combustion cham=

ber that it can be moved laterally at least a dis-
tance.equal to the width of one groove. The fire
plate (4) may bhe provided on its lower ‘face with
a, layer of insulation (14) consisting of asbestos
board-or other suitable material in order to pre-
vent overhieating of the plate.

“When operating the above described apparatus
with heavy .oil, a residue consisting mainly of ash
and carbon is often deposited upon the fire plate
forming a hard crust thereon. ' This deposit can
readily be removeéd from the plate by moving the
plate laterally ‘one. groove width so -that the
grooves fouled by residue are no longer under the
end of the fuel feed pipes (8) but are in an area

where only hot air is flowing. If the plate is so

moved, the deposit in these grooves will be soon
burnt and the ash carried off with the. flue gases
rendering the. grooves clean again. The lateral
movement of the fire plate may be automatically
regulated so that one set of grooves first receives
oil-and ‘then after a predetermined amount of oil
has. been consumed. or after a.certain period of
time has elapsed, the other set of grooves receives
the- oil. ~ Specific ‘means for carrying this into
effect will be seen in Figures V and VI of the ac-
companying drawings. Referring to Fig. V an
oil meter (19) is connected in the fuel line (9).
This oil meter is provided with crank arm (20)
arranged to move every time a cértain amount of
fuel has flowed through the meter. - By means of
linkage (21) the mdvement of crank arm (20)
causes the:fire plate (4) to move laterally, Re-
ferring to Fig. VI a timing device (22) provided
with & crank arm- (23) arranged to move after
a predetermined’ period of time has elapsed is
connected: by ‘linkage (24). to the fire plate (4)
S0 as to cause lateral movement thereof.
Instead . of providing a laterally movable fire
plate we may make use of a set of laterally mov-
able fuel feed pipes.
practice by making part of the fuel supply pipe
of flexible material as.shown at (25) in Figure VIIL,
As a further alternative we may have a fuel feed
pipe positioned over every groove of the fire plate
arranged so that liquid fuel is discharged first
from one set of alternative feed pipes and then
from. the other. A manner of earrying this into
effect is shown in Fig. VIIX in which each fuel feed
pipe (8) is provided with a control valve (26).
The control valves-of one set of alternate feed
pipes are connected to an operating bar (27) and
the control valves of the other set of alternate
feed pipes-are connected to an operating bar
(28). -These bars are connected to a cross mem-
ber (29)-in such a manner that when one set of
control valves is open .thé other set is’ closed.

A flame is pro-.

This may be carried out in
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By suitable movement of lever (30) it will be seent
that liquid fuel will be discharged first from one
set of the feed pipes and then the other.

Although it is hardly ever necessary to remove
the fire plate (4) in order to clean it, it may be
advantageous to mount. it .in the combustion
chamber in such & manner that it is easily re-
movable and interchangeable. ‘

Both the fire plate and combustion chamber
should preferably be made of special material, for
instance, ‘chrome nickel steel in order to resist
high temperatures and corrosion,

On the bottom of the chamber a trough is
formed by bafile plates (11) and (12). TUncon-
sumed oil drips into this trough and is withdrawn
through line (13), which may be used for actua-
ating a signalling or safety device with the object
of putting the burner out of operation until the
defect causing such accumulation of oil is
remedied.

- The quantity of oil stpplied- to the plate (4)
may be regulated by imeans of & needle valve (18)
in the line (9) leading from supply tank (15).

The amount of oil supplied to the burnetr may
be regulated automatically from the cotidition of
the object to be heated, such as the temperature
of the water or the steam pressure in the boﬂer of
a central heating plant.

The quantities of air admitted to the burner
may' be. regulated by making the air opening
above and below the fire plate adjustable as will
be seent from Fig. IV in which (31) 1s a damper for
adjusting the amount of air flowing under the
fire plate (4) and (32) a damper for adjusting
the amount 6f air flowing over the fire plate (4).
Furthermore it may sometimes be advantageous
to provide adjustable openings for supplying un«
heated air to the combustion chamber as will be
seen from Fig. ITI in which (33) represents an ad-
justable opening for admitting unheated air to
the cylinder (6) near the closed end of the com«
bustion' chamber (1). When starting up the
burner it has first to be preheated which may be
done by supplying ‘an easily inflammable liquid,
combustible gas or solid fuel to the combustion
chamber.

Numerous modlﬁcations of the apparatus are
possible- without deviating from the principle of
our invention. For instance, the combustion
chamber need not necessarily be cylindrical, but
may be slightly conical, have an elliptical cross-
section, or be curved longitudinally.

Furthermore a plurality of fire plates may be
provided, either side by side or one above the
other if desired with separation-walls therebe-
tween. These may be used separately or together
as desired.

The combustion gases may also be removed
tangentially from the combustion chamber if
desired. :

We claim as our invention
- 1. - Apparatus for burning liquid fuel comprising
a substantially cylindrical combustion chamber,
an inlet in the wall of said chamber, a fire plate
in said chamber, a plurality of fuel supply con-
duits positioned above said fire plate, and means
whereby the positions. of- the fire plate and the
fuel supply conduits may be varied in relation to
each other. -

2. Apparatus for burmng liquid fuel comprising
a substantially  cylindrical . combustion cham-
ber, an inlet in the wall of said chamber,
a- fire plate in said chamber, a plurality
of grooves' in said fire plate, fuel supply conduits
positioned -above ‘each of said grooves of said
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fire plate, and means whereby fuel may be sup-
plied alternatively to the even numbered and odd
numbered grooves of said fire plate.

3. Apparatus for burning liquid fuel comprising
a substantially cylindrical combustion chamber,
an inlet in the wall of said chamber, a horizontal-
ly moveable fire plate in said chamber, a plurality
of grooves in said fire plate, and fuel supply con-
duits positioned above every second groove of said
fire plate.

4, Apparatus for burning liquid fuel compris-
ing a substantially cylindrical combustion cham-
ber, a jacket surrounding said combustion cham-
ber, an inlet into said jacket, a tangentially di-
rected inlet from said jacket into said combustion
chamber, a fire plate in the combustion chamber
near the mid point of said tangentially directed
inlet, whereby air introduced to the combustion
chamber flows above and below said fire plate and
parallel to the surface thereof and a conduit for
supplying liquid fuel to the surface of said fire
plate.

5. Apparatus for burning liquid fuel as in claim
4, including means for imparting a rotary motion
to gases flowing through the jacket surrounding
the combustion chamber. :

6. Apparatus for burning liquid fuel as in claim

4 including a helical guide plate in the jacket sur-

rounding the combustion chamber.

q. Apparatus for burning liquid fuel compris-
ing a substantially cylindrical combustion cham-
ber, a jacket surrounding said combustion cham-
ber, a conduit from said jacket into said cham-~
ber, a fire plate in the chamber, a helical guide
plate in said jacket whereby the axial move-
ment of gases in said jacket is opposite to that
of gases in said combustion chamber and a conduit

3
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for supplying liquid fuel to the surface of said -

fire plate.

‘WILLEM J. D. van DIJCK.
ADRIAAN M. I. HOOGENDAM.
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