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4 Claims.

This inventioh pertains generally to the class
of heat generators, and particularly to the class
of heat generators in which the air employed for
obtaining a combustible mixture is preheated.

In a certain type of heat generator as shown
and described in my copending applications, Se-
rigl Nos. 492,132 and 502,055 filed October 29, 1930
and December 13, 1930 respectively, air is passed

- about a certain portion of the combustion cham-
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ber for preheating purposes, the combustion
chamber at this point being comprised of a mate-~
rial, for instance, metal, which is capable of
rapid heat transfer. As a general rule, the mate~
rials employed are not of a refractory character
and are susceptible to destruction or rapid de-
terioration if the temperature at any point or
points becomes excessively high.

Furthermore, even though this poition of the
combustion chamber is formed of a - material
which cahnot be destroyed by heat, safety re-
quirements often demand that no part of it shall
acquire a temperature sufficiently high to cause
ignition of any stray gases which might find their
way itifo the air passage, for instance, from the
surrounding atmosphere and through the blower.

In addition to the foregoing, it is important
in burner operation that the mixture of air and
fuel be homogeneously. constant over a wide
range of combustion rates, that is, between min-
imum  and maXimum operation points. . This
homogeneity of mixtures should obtain even
thiough rapid changes in the combustion rate are
made.

Orie of the features of this invention is a struc~
tire Tfor preheating the air in which provision is
made for maintaining the material dividing the
air passage from the sphere of combustion at a
safe teinperature throughout without the exis-

_ tence of hot spots which might cause destruction
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of the dividing material.

Another feature of this invention is a construc-
tion whereby the combustible mixture is main-
tained substantially homogeneously . constant
ovetr a wide range of combustion rates irrespec-
tive of the rate of change of the combustion rate.

Referring to the drawings in which like refer-
ence characters are appended to like parts in the
various figures,

Fig. 1:is a top plan view of an oil burner il-
histrating my invention;

Fig. 2 is an elevation thereof;

Fig. 8 1is a sectional elevation taken on line
3—3 of Fig. 1,

Pig. 4 is a sectional plan view taken on line 4—4
of Fig, 2;

(CL 158—28)

Fig. 5 is an end view;

Pig. 6 ig a sectional elevatlon of a modifiéd form
of air passage;

Fig. 7 is a sectich on liné T—1T of Fig. 6;

Fig. 8 is a top plan view of another form of
air passage;

Fig. 9 is a section on line $—9 of Fig. 8;

Fig. 10 is a top plan view of a still further
form of air passage;

Fig. 11 is a section on line I1—I1 of Fig. 10.

Referring more particularly to the drawings,
at 18 is shown ah oil Burner including generally
an air preheating portion (1, a préliminary air
preheating portion 2, separate mixing and me-
tering portions 13 and 14, a combustible mixture
homogenizing chamber (5 and a safety Venturi
device 186.

The air preheating portion {1 comprises a por-
tion of the combustion chamber wall 11, herein-
after referred to as the ante-combustion chamber
and a sheath (8 about the ante-combustion
chnamber {7, The ante-combustion chamber 17 is
shown as conical in shape; that is, with suriaces
resulting from the revolution of a straight line.
However, ‘it is to be understcod that the ante-
combustion chamber 17 tight have any other
shape, for instance, that of a morning glory or
of & tulip; that is, with surfaces of revolution
resulting from the revolving of a curved line.

As described in my above mentioned copending
application, Serial No6. 502,055, the device shown
at 16 illustrated as 4 venturi prevents the propa-
gation of flame back into the portion 15 and into
the mixing and metering devices 13 and 14.

From what has been préviously said it will be-
come apparent that in order to be assured that
the wall of ante-combustion chamber i1 will be
below a dangerous temperature, it is preferable
to have a substantial flow of air over each por-
tion of the outer surface.of such chamber. To
efféct such a flow of air, air passage i§-between
sheath {8 and ante-combustion chamber 1T is
formed in two portions, to wit, a longitudinal
portion 28, preferably with substantially uniform
cross-sectional area throughout its length which
is substantially obtained by having the walls of
sHeath (8 graduaily depart from the walls of
ante-combustion chamber 171 toward the nar=
rower-end thereof as clearly shown in Fig. 3, and
a portion 2{ for supplying air to the portion 20
and connected to the blower, not shown, through
an opening 22 and conduit 23.

As illustrated in Figs. 1 to 5 inclusive, the eon-
duit 23 and opening 22 are positioned radially
with respect to the portion 21 so that the air will
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divide substantially equally about the two sides
of the ante-combustion chamber {7 within the
bortion 21 at the same time entering the portion
20. It can be seen that if the portion 21 were of
uniform cross-sectional area about the ante-com-~
bustion chamber {7, in view of the air being pro-
gressively distributed through the portion 20 as
it passes about ante-combustion chamber {7, the
velocity of the air in the portion 21 would rapidly
decrease toward a point opposite the opening 22.
In other words, with such a construction there
might be a possibility of a hot spot existing on
ante-combustion chamber iT at and/or adjacent
to a point opposite the opening 22, particularly
during very heavy duty, because there might be
an insufficient air flow over this spot to keep it
cool.

In order to prevent the possibility of a hot spot
occurring in this manner I gradually decrease the
cross-sectional area of the portion 21 between the
opening 22 and the point 24 substantially oppo~
site the center of the opening 22 so that by reason
of the decrease in cross-sectional area a substan-
tial velocity is maintained through all parts of the
portion 21 and, consequently, over the entire sur-
face of the ante~combustion chamber {7 within
the portion 21. At the same time the air is de-
livered substantially uniformly over the entire
cross-sectional area of the portion 20.

In order to effect the gradual decrease in cross-
sectional area of the portion 21 in the form shown
in Figs. 1 to 5 inclusive, I provide the portion 21
with a slanting side wall 25.

It is, of course, obvious that the side wall 25

‘may be of any shape, that is, straight or curved,

and may be so formed as to provide substantially
uniform velocity of air throughout the portion 21
if desired. -
Inasmuch as the air from conduit 23 divides
to dow about two sides of the ante-combustion
chamber 17 at the opening 22, if a substantial
variation in the velocity of the air is to be avoided,
the cross-sectional ares of portion 21 at this point:
should be substantially one-half that of the cross-
sectional area of the portion 29. The invention,
however, is not limited to such an arrangement.
"~ The sheath | may be formed in any desired

manner, either as 3 unit or in sections as desired.

If the sheath i1 is unitary as shown, a conven-
ient way of mounting its end upon ante-combus-
tion chamber 17 is to provide that chamber with
a shoulder 28 and to mount the end 29 of sheath
11 on shoulder 28 and then seal the joint in any
desired manner such as by electric welding or
with cement or otherwise.

The other end of sheath {! enters a chamber
30 through an opening 2i conforming to the
shape of the sheath If. Packing 32 and a pack-
ing nut 33 may be provided for effecting a tight
joint.

The ante-combustion chamber 7 at its end 34
is provided with an extension 85 in which is posi-
tioned the venturi 16. The extension 35 is con-
nected to or formed integral with the combustible
mixture homogenizing chamber 5 which is con-~
nected to each of the mixing and metering devices
13 and 14, the homogenizing chamber 15 as shown
being Y-shaped for this purpose. The branches
37 and 38 of the Y may either pass through the
wall 39 of chamber 38 or may be connected to such
wall as by flanges or by welding or otherwise in
order to form a construction whereby branch 37
may be connected to the outlet 40 of mixing and
metering device {3 and branch 38 connected to
the outlet 44 of mixing and metering device 14,

2,043,597

Mixing and metering devices {3 and 14 are
shown as carburetors but any other device may be
substituted therefor.

Chamber 30 is provided with an outlet 42 which
is attached as by flange 48 to a similar flange 44
on preliminary heating chamber 12 so as to open
into the inner portion of said preliminary heat-
ing chamber {2,

Preliminary heating chamber 12 is shown pro-
vided with a heating element 48 which may be
of any suitable construction. The heating ele-
ments illustrated are supported at one end in
spaced relation by contact block 47 mounted in-
side of and insulated from the preliminary heat-
ing chamber 2 at the closed end thereof by means
of a frame 45 secured to the flange 48. Flange
48 is secured to a flange 49 on the open end of
preliminary heating chamber 2.

Flange 48 is provided with a hollow boss 48°
through which is fitted insulated plunger con-
ductor 83’. The end of the plunger conductor is
held tightly against the end of its respective heat-
ing element by a compression spring 51’ located
around the plunger insulator 52’ but within the
boss. Consequsently, the heating element is held
tightly against contact block 47. Current supply
lines are attached to that porticn of the plunger
which extends outside of flange 48.

Any other construction may be substituted.

In order to make the heating elements most
effective, a tube 5! slightly smaller in outside di-
ameter than the inside diameter of the prelimi-
nary heating chamber {2 is provided gbout the
elements. Some of the air passes between the
tube B! and the chamber wall to maintain the
chamber wall cool and thus reduce heat loss.

The outlet conduit 42 is shown provided at op-
posite sides with extended openings 52 and 53.
The openings 52 and 53 are merely for the purpose
of inserting a thermostat into the conduit 42.

The preliminary heating chamber 12 opens into
g transverse conduit {52 having open ends 54 and
55 for the purpose of selectively placing a thermo-
stat in the conduit {53 from either side. Conduit
183 has an opening 55 connected to the air inlet
57 of carburetor 14 and an opening 58 connected
to the air inlet 59 of carburetor 3.

Carburetor {4 is provided with a fuel inlet 61
and an overflow §0 and carburetor {3 is provided
with a fuel inlet 63 and an overflow 62. However,
any other type of carburstor may be used.

The arm 64 attached to the butterfly valve, not
shown, of carburetor {4 and arm 65 attached to
the butterfly valve, not shown, of carburetor 13
are connected together by rod 88 and controlled
by arm 87.

The preliminary heating means, the provision
for positioning thermostats in the air stream and
the carburetor fuel inlets and overflows form no
part of the present invention and merely adapt
the device to automatic starting and operating
means more particularly described in the above-
mentioned copending applications.

In operation, air is supplied through the con-
duit 23 by any means, not shown, the air passing
about ante-combustion chamber {7 through the
portion 2f at a substantial velocity, the air at the
same time feeding into the portion 28. As set
forth above, there will be a substantial flow of air
over the entire outer surface of the ante-combus-
tion chamber {7. After the burner is in opera-
tion, heat will be transferred to the air while
flowing about the ante-combustion chamber 17.

The air is eventually delivered to the car-
buretors 13 and {4 wherein it is mixed with fuel,
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metered by said carburetor and the combustible
mixtures thus formed are delivered through the
branches 37 and 38 into the homogenizing cham-
ber i5 from which the homogenized mixture is
delivered through venturi 16 into ante-combus-
tion echamber 71 for combustion. Homogenizing
chamber (5 absorbs heat from the air passing
through chamber 30 which heat assists in homo-
genizing operations.

Ignition is effected by means of electrodes 68
and 69, the operation of which, together with
the venturi 16, is more particularly described in
the above-mentioned copending applications.

It is found that the use of two or more car-
buretors, the outputs of which are delivered into
a common conduit such as thé homogenizing
chamber 15, maintains an unusually high degree
of homogeneity of the combustible mixtures for
all rates of burning from maximum to minimum
and vice versa and for practical purposes regard-
less of the rate of change of combustion. This
homogeneity is far superior to that which can be
obtained with a single mixing and metering de-
vice of equivalent capacity. The heat supplied by
chamber 30 compensates for loss in temperature
due to latent heat of vaporization.

A manner in which the rate of combustion may
be controlled forms a part of the above-mentioned
co~pending applications.

Another form of air passage is shown in Figs.
6 and 7 wherein the sheath {1 is formed so that
the wall (25 is substantially non-slanting, the re-
duction in area of portion 121 being effected by
gradually decreasing the spacing between wall
{10. surrounding air passage portion §21 and
ante-combustion chamber {7, the spacing be-
tween wall 174 surrounding air passage portion
{20 and ante-combustion chamber 17 being sub-
stantially unchanged from the previous form as
clearly illustrated in Figs. 6 and 7.

In the above descriptions the air inlet has
been disposed radially. It is, of course, possible
to have the air inlet disposed in any manner such
as tangentially as illustrated in-Figs. 8 and 9 and
Figs. 10 and 11.

In the form shown in Figs. 8 and 9, the inlet
222 is tangential with respect to the air passage
portion 221. The spacing between wall 270 sur-
rounding portion 22{ and ante-combustion cham-
ber 1T being uniform, the area of the portion 221
is gradually decreased by means of a helical wall
225,

In order not to effect a substantial difference
in velocity between portion 221 and portion 220,
the cross-sectional area of the portion 221 at the
opening 222 should be substantially equal to that
of the portion 220. The invention, however, is
not limited thereto.

In Figs. 10 and 11 I have shown another tan-
gential form of air inlet in which the air passage
portion 321 -is of substantially uniform width as
shown in Figure 10 but of varying depth about
the ante-combustion chamber IT as clearly il-
lustrated in Fig. 11.

While I have described the invention in con-
nection with a blower delivering air to the air
preheating portion Il the invention is in no way
limited thereto.

While the parts as described are more partic-
ularly adapted to the combustion of liquid fuels,
the invention applies equally to gaseous fuels
and solid fuels such as comminuted coal, ete.
It is, of course, not necessary to simultaneously
operate each of the mixing and metering devices.
Any one or -more mixing and metering devices

may be accordingly operated to deliver a com-
bustible mixture or combustible mixtures to the
homogenizing chamber. To cut out any one mix-
ing and metering device it is merely necessary to
disconnect its butterfly valve arm from a com-
mon control and secure the butterfly valve in
closed position. It is, of course, obvious that any
other means may be used for cutting out any
one or more mixing and metering devices.

I claim: )

1. Tn a burner, a casing forming a combustion
chamber, an air conduit arranged circumferen-
tially about said casing, said air conduit having
an air passage comprising a longitudinal portion
extending substantially the length of said com-
bustion chamber and a relatively short circum-
ferential portion annularly disposed with relation
to one end portion of said combustion chamber,
said circumferential portion opening at one of
its sides into one end of said longitudinal por-
tion, said circumferential portion having an
opening for the entry of air and positioned to
permit air to flow in opposite directions through
said circumferential portion, said circumferen-
tial portion progressively decreasing in cross-
sectional area in opposite directions from said
opening toward a point opposite said opening.

9. In a burner, a casing forming a combustion
chamber, an air conduit arranged circumferen-

tially about said casing, said air conduit having 3

an air passage comprising a longitudinal por-
tion extending substantially the length of said
combustion chamber and a relatively short cir-
cumferential portion annularly disposed with

relation to one end: portion of said combustion ¢

chamber, said circumferential portion opening at
one of its sides into one end of said lengitudinal
portion, said circumferential portion having an
opening for the entry of air arranged tangential-
ly with respect to said circumferential portion,
said  circumferential portion progressively de-
creasing in cross-sectional area throughout the
length thereof.

3. In a burner, a casing forming a combustion

chamber, an air conduit arranged circumieren-~ 4

tially about said casing, said air conduit having
an air passage comprising a longitudinal por-
tion extending substantially the length of said
combustion chamber and a circumferential por-
tion annularly disposed with relation to one end
of said combustion chamber, said circumferen-
tial portion having an air opening for the entry
of air thereinto, said circumferential portion be-
ing provided substantially throughout its length
with a communicating opening into said longi-
tudinal portion, said circumferential portion be-
ing of progressively reduced cross sectional area
throughout from the air inlet thereinto.

4. In a burner, a substantially frustro conical
casing forming a combustion chamber, & sheath
arranged about said casing in predetermined
spaced relationship therewith to provide there-
between a longitudinally extending air passage
in heat exchange relationship with said combus-
tion chamber, said sheath also being arranged
about one end portion of said casing to provide
an air passage extending circumferentially of
said casing and emptying into said first air pas-
sage circumferentially throughout and having
progressively. smaller dimensions throughout
from the point of air inlet into said first air
passage for insuring air flow at a substantially
constant - veloeity throughout said circumferen-
tial passage.

JEROME J. SLOYAN,
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