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This invention relates to improvements in
gas and oil burners and has reference more
particularly to a combined burner in which
either gas or oil can be burned separately

5 or simultaneously with equal satisfactory re-
sults.

It is becoming increasingly popular to heat
Louses and to produce heat for power and
other purposes by means of oil or gas fuel

10 and it is the object of this invention to pro-
duce a burner of simple construction that
shall be so designed that it will burn either
zas or oil efliciently and which ghall be safe

m its operation and so constructed that it
15 can be conveniently installed and controlled.

It is a further object of this invention to
produce a burner in which cither natural
or artificial gas can be used with natural or
forced draft and which shall be provided

20 with means for mixing the gas with a
dilutent whenever this may be found neces-
sary. Another object of this invention is
to. provide :a_burner with steam or air con-
nections by means of which it can be readily
cleaned without making it necessary to take
it apart. It is a further object of this in-
vention to produce a burner in which the
parts exposed to heat can be readily re-
moved and replaced whenever this becomes

30 DECessary.

A still further object of this invention is
to produce a burner adapted for either oil
or gas-in which the oil burner can be re-
moved witheut affecting in the least the op-
eration of the gas burner.

The above and other objécts which may
become apparent as the description proceeds
are obtained by means. of a construction and
arvangement, of parts which I will now de-
y scribe In detail, reference for this purpose

heing had to the accompanying drawings, in

which the preferred embodiment has been
lustrated and in which:

IMgure 1 1s a front elevation of a portion

5 of the furnace which has been equipped with
my mproved burner;

Figure 2 is a section taken on line 2—2,
Fignre 1;°

Figure 3 is a section taken on line 3—3,

50 Ifigure 2; and shows the air deflector plate
which serves to direct the course of the in-
coming air; '

Figure 4 is a section taken on line 4—4,
Figure 2;

55 Figure 5 is a section taken on line §—3,
Figare 45 and
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_TFigure 6 is a section taken on line 6—6,
Figure 4 and shows the relationship of the
alr deflectors and the burners.

In the dvawing reference numeral 1 desig-
nates the metal wall of the furnace and nu-
meral 2 designates the lining of refractory
material which may be ordinary fire brick,

awhile reference numeral 8 designates the

throat or the opening in which the burner
is located. The wall member 1 is provided
with an opening 4 to which a casting 5,
forming part of my burner construction, is
secured by means of bolts 6 which pass
through the flange 7 and the part 1 of the
furnace. This casting has an outwardly ex-
tending conical portion 8, which forms an
air chamber and which is provided with a
plurality of cut-cut portions or openings 9

for the admission of air to the interior there-

of. A rotatable cover 10 ig secured in place
about the conical porticn 8 and this is pro-
vided with openings 11 that correspond to
the openings 9 in such a way that when the
portion 10 is rotated the openings 11 can be
moved into register with the openings 9 so
as to permit the maximum amount of air
to enter. By changing the relative position
of the parts 8 and 10, the effective area of
the openings may be regulated to any extent
desired. The conical part 8 is provided at
its outer end with an outwardly extending
flange 12 to which the door 13 1s connected
by means of a hinge 14. This door has a cir-
cular rim 15, which is connected by means of
four or more radial 2rms 16 to which trans-
parent members 17 of pyrex or other trans-
pavent heat resisting material is secured.
The deor is held ir closed position by means
of a latch 18.

Secured to the inner surface of the flange
12 is the front plate 19 of an air box which
is formed by the plate 19 and the end mem-
bers 20 and 21. This air box is provided
with a tube 22 that extends to a blower
which may be used whenever it is desirable
to employ forced draft. When forced draft
is not used, air is permitted to enter the box
through a enitable opening which has not
been shown.

An air deflector comprising a central hub
portion 23 which is provided with a plural-
ity of outwardly extending blades or arms
24 has an outside diameter which is substan-
tially the same as the smallest interior di-
ameter of the casting 5 so that when this de-
flector is put into place in the manner shown
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in Figure 2, it will serve as a centering de-
vice to h()ld the burner p(uhg in Uropm* po-
sition. A seb screw 25 which passes through
the hub portion 23 serves to clamp fhe de-

‘Hlector member in place on the burner.

Referring now inore paltictﬂ wly to Fag-
ure 4, it will be noticed that the buiner com-
])1'iscs a tubular member 26 of considerable
(Hzm.mtcr whose ends are threaded. To one
of these threaded ends I have secured a gub-
u.mtmliv sphevical housing 27 having

chamber 28 which is in Lommum ation with
tho interior of the pipe 26. This housing
has o reentrant comical portion 29 which
ferminates in an internal ly threaded cylin-
dl'c'll portion 30 to which the pipe 51 is
threadedly connected. The pipe 31 ig in ax-
il .Llwnmem with the ;m)e 26 so as to pro-
vide an annular cylindrical space uj bulww‘n
the interior 01 ﬂ\o pipe 26 and the exterior
of the pipe 31, Secured to the pmf\ 31 at
the end ne: uut to the chamber 28 ave de-
flector plates 83 which are arranged spivally
in the mdnh(\r shown most clearly in Hig-
ure 2. Hecured to the other threaded end
of the pipe 26, is a hollow casting 34 which
forms  part of the burner construction
proper.  This part has a nummml outer
surface like that indicated in Figure 5 and
has a veentrant conical portion 85 that pro-
jects inmwardly from the outer end thereof
and terminates in a cylindrical mtornalij,
threaded portion 36 which is thr 1dﬂdly
connected to the cor 1’“%‘[)())1(11110 end of the
pipe 81.  An annular clnunbw 37 is formed
between the inner walls of the part 34 and
the outer wall of the eylindrical portion 36.
Openings 88 are drilled through tho outer
wall and into the annular chamber 87 at the
center of each of the hexagonal surfaces.

Tt will be noted that the onter end of the
casting 84 is provided with a flange 39 which
serves as a means for anchoring the burner
arms 40 in place thereon, one burner arm 40

for each of the hexagenal outer surimw,
and cach of these arms is provided with a

noteh which is adapted-to veceive a portion
of the flange 39. fhe se arms arve provided
with a clmvn\"‘n'(ﬂv extending flange 41
which is perfor: od for the L‘OCL])LIOH of a
bolt 42 hy m 2ans (u which they are clamped
to the member 84 (Figure 4). These arms
are hollow and }n()\'},d(/l with chambers 43
that have an opeuning which communicates
with the opening 38 \\‘th the. arms are in
position on the member 4. In this manner
it will be noticed that the interior of each
of the burner arms is in direet communica-
tion with the evlindrical annular chamber
32, The arms 40 ave cach provided with a
row of openings 44, through which the gas
LE«‘C&})CS. The axes ot thesu openings are in
the dirvection of the arrow 45 in Figure 6,
so that the gas, when it leaves the arms will

nove in the dirvection of these arrows. From

Tigure 6, it will also be noted that the air
which enters between the deflector arms 24
is foreed to tuke the path indicated by arrow
45 and will thevefore iimtcﬁ's:ect the path of
he gas jets at an angle of substantially
Pe‘by degiees. This produces a very good
winture of air and '*'vs which results in a
11 rough (01‘1])11 tion of the latter and which
herefore oives high efficiency from a ther-
nl point of view.

In Figure 4 the gas supply pipe has been
1(110‘1 ted by numeral 47 and the control
valve by numeral 48. 'lhls pipe is connected
to the hollow eylindrical member 27 and is
in divect con‘muuication with the chamber
98.  Another pipe 49 is also connected to
the member 27 and communicates with the
chamber 98. Tl vis pipe is controlled by a
valve 50 and is adapted to supply steam, air
or imert gas to the gas which enters by
mesnns of pipe 47. Whenever the gas is of
a higher calorific value than that 1equired
for the most efficient operation, it is custom-
ary to mix the same with a certain @mount
o* goses of combustion which merely serve
as o dilutent and ossist in obtaining » more

{
n
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t
t
1

thorough and efficient combustion. The
valves 48 and 50 are provided with long

stems 51 and 52, respectively, which termi-

nate in hand wheels 53 and 54, 1‘(301)(‘@&1‘78]37
These hand wheels may be located at some
convenient place outside of the air chambers.
Where 1t is desired. to burn gas merely, the
burner which I have described above is sufli-
cient. In the operation of this burner the
gas enters the chamber 28 from pipe 47
and hete it is mixed either with an inert oas
or with steam and passes from thence into
the eylindrical annular chamber 32 between
the deflector blades 33. Those deflector
blades serve to mix the gas with- the inert
gas-or with the steam and this mixture then
passes inwardly along the chiamber 82
xhr‘)”mh the opemno 38 to the interior cham-
ber 43 of each of the burners. From the
buiner arms the gas emerges through the
holes 44 in the divection indicated by the
arrow in Figure 6 and is here mixed with
the incoming stream of air which travels in
the divection of arrow 46. The air is either
forced inwardly by means of a fan or in
gornie nstallations the draft produced by the
emerges from the holes 43 is suffi-
cient to cause the necessary amount of air to
enter.

I desive to call attention at this point to
the flange 55 of the casti: ng 5 (EN»U e 2),
This ;Luwm projects into the wiuuor of the
LU"ll(lLC‘ and serves to hold the lining hlocks

3 properly centered about the bm From
t‘us figure it will be noticed that ﬂm lining
bBlecks 3 are of a peculiar shape and are
provided with an annular recess for the
yeception of the flange 55.

T also want to call attention

oag as it

to the fact
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that by means of the pipe 49 and the con-
trol valve 50, it is possible to admit steam
or air under pressure into the burner for the
purpose of cleaning the same. This is ac-
complished by closing valve 48 and opening

~valve 50, thereby forcing air or steam under

pressure through the annular chamber 32,
the interior of the burner arms and through
the openings 44.  This is a very convenient
way of cleaning the burner whenever this
is found to be desirable. In addition to
this, I desire to call special attention to'the
manaer in whié¢h the burner avins 40 are se-
cured to the hub. 84, which permits them to
be readily removed and replaced whenever it
is necessary. Since these burner arms are
always subjected to a high temperature they
deteriorate very fast and must be veplaced
whenever the deterioration reaches a certain
stage.

I have shown the interior of the pipe 81 of
the gas burner as being occupied by means ot
the tubular portion 56 of the oil burner, and
I will now proceed to describe the construc-
tion of this oil burner.

In the description above, I have intimated
that the interior of pipe 31 is open so as to
form an air passage and this is true when-
ever the burner is intended for use in con-
nection with gas only. In gas burners, the
admission of air through the central opening
produces a better combustion than when the
air 1s mixed in any other way and I there-
fore consider that this central air opening
is of particular importance in the construc-
tion of the gas burner. In addition to the
advantage of admitting air to the center of
the burner, this center opening can also be
used for the reception of the oil burner
which I will now describe in detail.

Where the oil burner alone is wused the
arms 40 of the gas burner act as a diffuser
of the air and serve to nroduce hetter mix-
tare.. When the gas” burner alone is used
steam or air may be passed inwardly throngh
the oil burner and this will keep the parts
cool and also serve to mix oxyeen with the
gas at the center of the flame whereby better
combustion is secured.

From the above description it will be ob-
served that the door is provided of transpar-
ent portion 17. This is of great importance
as 1t permits the operator to view the opera-
tion of the burner and the position of the
parts without having to open the door. As
the door is in commumication with the
throat in which the burner is Toeated, the
opening of the door would interfere with
the proper operation and I therefore con-
sider the presence of this transnavent por-
tion of great importance in this combination.

Having thus deseribed my invention, what
I claim as new is:

1. A gas burner comprising a hollow body
member having a mixing chamber and two

3

axially alighed openings, one of which is of
greater diameter than the other, a pipe se-
cured to the side of the opening having the
larger diameter, said pipe extending out-
wardly from said body member, a second
pipe, whose exterior diameter is smalier than
the interior diameter of the first mentioned
pipe located within the latter, one end of
said smaller pipe extending through the mix-
ing chamber and threadedly connected with
the wall of the smaller opening, a hub mem-
ber having a central opening and an annular
chamber concentric therewith, the outer wall
ot the annular chamber being connected with
the Jarger pipe and the inner wall of said
annular chamber being connected with the
smmaller pipe, whereby the annular chamber
Is put into communication with the mixing
chamber through the annular cylindrical
space between the pipes and 2 plurality of
hellow burner arms secured to the hub mem-
ber and having their interiors in communi-
ation with the anntilar space in the hub.

2. A gas burner comprising a hollow body
member having a mixing chamber and two
axially aligned openings, one of which is of
greater diameter than the other, a pipe se-
cured to the side of the opening having the
larger diameter, said pipe extending out-
wardly from. said body member, a second
pipe, whoze exterior diameter is smaller than
the interior diameter of the first mentioned
pipe located within the latter, one end of
said smaller pipe extending through the
mixing chamber and threadedly connected
with the wall of the smaller opening, a hub
member having a central opening and an
annular chamber concentric therewith, the
outer wall of the annular chamber being
connected with the larger pipe and the in-
ner wall of said annular chamber being con-
nected with the smaller pipe, whereby the
annular chamber is put into communication
with the mixing chamber throueh the annu-
lar- eylindrical space between the pipes, a
plurality of hollow burner arms secured to
the hub member and having their interiors
in communication with the annnlar space in
the hub and a plurality of spiral deflecting
vanes cn the exterior surface of the smaller
pipe between the mixing chamber and the
burner.

3. A gas burner comprising a hollow body
member having a mixing chamber and two

axially aligned openings, one of which is of .

greater diameter than the other, a pipe se-
cured to the side of the opening having the
larger diameter, said pipe extending out-
wardly from said body, a second pipe, whose
exterior diameter is smaller than the interior
diameter of the first mentioned pipe located
within the latter, one end of said smaller
pipe extending through the mixing chamber
and threadedly connected with the wall of
the smaller opening, a hub member having a
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central opening and an annular chamber
concentric therewith, the outer wall of the
annular chamber being connccted with the

lIarger pipe and the inner wall of said an-
nular chamber being connected with the

smaller pipe, whereby the annular chamber
is put into communication with the mixing
chamber through the annular cylindrical
space hetween the pipes and an air defiecting
centering spider secured to the larger pipe
between the mixing chamber and the burner.

4. A gas burner comprising & hollow body
member having a mixing chamber and two
axially aligned openings, one of which is of
greater diameter than the other, a pipe se-
cured to the side of the opening having the
Targer diameter, said pipe extending out-
wardly from said body, a second pipe, whose
exterior diameter is smaller than the interior
diameter of the first mentioned pipe located
within the latter, one end of said smaller
pipe extending through the mixing chamber
and threadedly connected with the wall of
the smaller opening, a hub member having
a central opening and an annular chamber
concentric therewith, the outer wall of the
annular chamber being connected with the
lIarger pipe and the inner wall of said an-
nular chamber being connected with the
gimaller pipe, whereby the annular chamber
is put into communication with the mixing
chamber through the annular cylindrical

4. 1,678

space between the pipes, an air deflocting
centering spider secured to the larger pipe
between the mixing chamber and the burner
and a plurality of spirally arranged vanes
on the outer surface of the smaller pipe be-
tween the mixing chamber and the burner.

5. A gas burner having, in combination, a
hub portion having a cylindrical annular
chamber extending inwardly from oue end
thereof and a central opening concentric
with said annular chamber and extending
entirvely through said hub, a flange extend-
ing forwardly from one end of the hub, a
plurality of hollow burner arms, each arm
baving a projection provided with a notch
for veceiving the flange and means for se-
curing the arms to the sides of the hub, said
hub and burner having registering openings
whereby the interior of the hub is in com-
munication with the interior of the burners.

6. A eas burner having a central hub pro-
vided with hollow burner arms extending
outwardly, said arms having surfaces that
are inclined in the direction of the axis of
the hub, & deflector plate spaced a short dis-
tance from the burner arms, said deflector
having a plurality of radial arms whose
Teg are inclined in the opposite direction
from that of the burner arms.

In testimony whereof T affix my signature.

HAROLD D. SCHRADER.
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