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6 Claims,

. This invention relates to gas burners and the
principal objects of the invention are to provide
improvements in the type of gas burners as used
in hot water heaters and other heating equip-

ment. where a relatively large amount of heat

must be generated over a given area, and a close
group of burner tubes is used. Other objects and
specific features and advantages of the improve-
ment will appear in the following description
- and accompanying drawings. -

In the drawings: ‘

Fig. 1 is a side elevation of my improved gas
burner supported at opposite ends as in a fire box
of a heater. .

Fig. 2 is a plan view of Fig. 1 showing two of
the burner tubes or units so supported.

Fig. 3 is a front elevation of the special sup-
porting bracket at the left end of the burner tube.

PFig. 4 is a substantially full size, broken, side

_elevation of most of the burner tube showing
more clearly the air and gas inlet and the com-
bined pressure controller and back~fire guard.

Fig. 5 is a bottom view of a portion of the
burner tube of Fig. 4. -

Fig. 6 is a cross section of the gas and air inlet

“member of the burner as seen from the line §—8§
of Fig. 4. .

Fig. 7 is a cross
the line 7-—7 thereof.

g, 8 is a cross section of an optional construc-
tion of the combined pressure controller and
back-fire guard. : :

Fig. 0 is a side view of the device of Fig. 8.
~ Fig.10isa substantially full size side elevation
of the extreme left-hand end of the burner tube
showing the manner of its closing.

Fig. 11 is an end view of the showing of Fig. 10.

Before describing the drawings in detail, 1t may
be stated that the burner in its most useful form
is an elongated flat sheet metal tube of oblong
cross section andg with one or more rows of flame
apertures arranged along the edge of the tube.
The tube is closed at one end, and gas is admitted
to the opposite end where it is mixed with some
air, and the delivery of the gas and air mixture
to the flame apertures is controlled by an elon-
gated engularly disposed guard strip which sub-
stantially cuts the long burner tube space into
two chambers, a lower feeding and mixing cham-
ber and an upper supply chamber for the burner
apertures separated by a plurality of narrow slits
petween the guard walls of relatively considera-
ble depth to thus both control the gas pressure
and its even distribution to the burner apertures
and also guard against bag:k-ﬁre. .

section of Fig. 4 as 'seen from .

(CL 158—104)

. This inner guard structure is preferably secured
to a changeable “head” or gas and air inlet mem-
ber so that various heads and/or guards may bhe
interchangeably used in a burner tube to sult the
particular gas being used, whether it be manu-
factured gas, natural gas, butane,. propane, ete.
The other important features of the burner will
be described as the detailed specification proceeds.

In the drawings | designates one of .the flat
shaped sheet metal burner tubes, having one or
more rows of flame apertures along its upper edge
with extruded necks 2. The burner tube is of
substantially rectangular oblong cross section as
shown best in Fig. 7 and wherein its side walls
are shown bent over to form the upper I’ and
bottom 1’/ walls and closed on the bottom by a
crimped flange 3 which may be soldered, brazed,
or cement filled. This flange is also crimped in
a special manner to give it an undulating or wavy
form transversely of its length as shown at 3’
(see Fig. 5), and which makes the burner tube
very stiff so that it has no tendency to warp or
deflect from heat.

The right hand or inner end of the burner tube
28 proper is open to slidably or telescopically receive
the gas.and air inlet head 4 and the left hand
or outer end is closed and sealed as best shown
in Figs. 10 and 11, wherein a U shaped piece of
bar metal § is indicated as positioned within the
$0 tube with one end longer and projecting at §’

while the sheet metal of the tube is pressed in-

ward tightly at both sides of the U bar as at §, as
well as substantially closed over the shorter end
so as to meke & tight joint. Solder or cement may

35 also be used in the joint, though if properly made
this is not necessary. :

Under the U bar sealing strip and secured to
the crimped flange &, is a strip of metal 1 formed
to provide a tubular socket for a bolt 8 normally

40 urged outward by a coiled compression spring 8,
and which bolt together with the projecting por-
tion &’ of the U bar cooperate to support the outer
end of the burner tube on a supporting bracket
18. This bracket is an elongated metal strip gen-

48 erally of the cross section of an inverted L formed
with an anchoring flange 27 and with a row of
spaced holes 1§ in its long leg, and a row of sim-

{larly spaced notches 12 in the edge of its short

leg 10’. Each notch receives the projecting bar
80 B’ of & burner, and the hole below it receives the

spring urged bolt, while at the extreme opposite
end the burner is supported on one of a row of

gas inlet nipples 13 which projects into a hole {3

_in the end wall of the inlet head 4. The gas inlet
85 nipples are spaced along & gas manifold or sup-
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* ply pipe I8 in line with the notches 12 so that a
group or battery of burners may be supported

in spaced relation as shown by the two in Fig, 2, -

and thus a very great amount of heat may be
generated in a relatively small space. To remove
any burner, it suffices to pull back its bolt, 8, drop
this end of the burner to free 5’ from its notch,
and slide the burner outward to drop from nipple
i3.

Inlet head 4 is a flat hollow right-angled or L

shaped tubular member, and with the short leg
made of a size to telescope tightly within the inner
or inlet end of the burner tube I, A round hole 14
is provided in the outer edge of the head mem-
ber to slide over one of the gas supply nipples
13, and at both sides of the horizontal run may
be inwardly bent louvres 18, 11, formed about as

shown best in Fig. 6, so as to concentrate the.

Inflowing gas stream to a vertical band and en-
traln secondary air from the louvres at the sides
of the head to add to primary air drawn in from
- the lower open end of the L shaped head. This
lower end preferably has its interior partitioned
into a plurality of narrow vertical passages by
means of & grid of thin spaced plates 23, as shown
In Figs. 4 and 6. These plates are secured in
place by friction or any desired means, and are
preferably about %g or 7 of an inch in thickness
and similarly spaced so as to provide very nar-
row flat passageways for incoming air. This is
found to eliminate flash ignition of the gases in
the mixing chamber of member . 3

The number, size, or entire absence of louvres
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will be indicated by the nature of the gas being -

burned and accordingly, in practice, several in- &

terchangeable inlet heads with different size
louvres are provided. ]

Secured to and projecting into the burner tube
{, is the gas bressure, or flow control, and anti-
back-firing guard 18. This device may take the
form of a long channel or inverted trough as
best shown in Fig. 7, or the form of a grid of
spaced strips as shown at 19 in Pigs. 8 and 9.
which provides more gas channels.

In either construction the elongated device,
which reaches almost to the -outer end of the
burner space, extends slantingly downward from
adjacent the top wall of the burner tube to the
bottom so as to virtually divide the space into
two reversely tapered gas mixture spaces 20
and 24, for the length of the burner but joined
at the outer end around the extreme end of the

U
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flow control device 18, and forces most of the -

gas mixture to rise from the lower chamber 20
to the upper one 21 through the narrow flat chan-
nels 24 (or channels 24’ also if the construction
of Figs. 8 and 9 is used where lugs 25 and rivets
26 form the spacing elements) .

-In the first form the channel is a trifle nar-
rower than the inside of the burner tube, and is
accurately spaced therefrom ag by slight out-
wardly projecting ribs 22 stamped in its sides so
as to provide narrow slots or ribbonslike chan-
nels between its outer sides, and the inside walls
of the burner tube for the gas and air mixture
to rise to the burner outlet apertures,

A feature of the invention is the quick remov-
ability of the gas inlet head 4, and the flow con-
trol device 18 (or 19) so that others may be slid
in place having greater or smaller gas mixture
channels, and/or modified louvres, so as to
quickly fit the burner for the particular gas being
used.

- In use, the inlet head, louvre, and grid arrange-
ment insures complete mixing and control of the
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- air to the hase of the fames.

combustible gas mixture, and the tapered lower
space 20 of the burner end tapered upper space
21 separated by the flow control device 18 or 19
insures a gradual drop off in volume of gas to the
final flame apertures, which are in the illustrated
construction nearest to the inlet end or head 4 of
the elongated burner tube, though the burner tube
itself is preferably of paraliel walled uniform cross
section, a form quickly and cheaply produced by
simple folding operations, ; .

When such burners are Gsed in groups spaced
about as shown in Fig. 2, under certain conditions
of gas and pressure, the draft of secondary or
tertiary air drawn over the outer sides of the

-tubes is too violent for proper burning of the

flames and to overcome this I provide plates 21
which extend along opposite sides of the burner
tube, and above the top of the tube to.a point
preferably above the necks 2 of the flame aper-
tures as-at 28. These plates are secured to the
outer sides of the burner tubes as by welding or
riveting as at 31, and are preferably bent or chan-
nelled inwardly over the burner as-at 29 and then
outward again to the upper edge 28, and along
the chanel thus formed I préferably provide a
row of small holes 30 to limit the flow of auxiliary
Theé number and
size of these air apertures for best results will vary
Somewhat for the particular gas used.

My improved burner tubes may of course be of
any size or length, and while I show them as
straight tubes, they need  not necessarily be
straight, but may be elongated tubes any shape
permitting the incorporation of the improvements
above described.

Having thus described my improved gas heating
burner and its mode of operation, I claim: -

1. A gas heating burner comprising an elon-
gated sheet meta} tube adapted to extend horizon-
tally and with flame apertures along its upper side,
said tube closed at one end and open at the other,
and a tubular gas inlet and mixing head fitted to
the open end of the tube and provided with an air
admitting opening and g grid of closely spaced
flat plates covering said opening,

2. In a structure as set out in claim 1 said mix-
ing head being substantially L shaped with one
leg fitted to the burner tube, and the grid screened
air inlet at the erid of the other leg, and a gas inlet
through the wall opposite the end of the tube.

3. A gas heating burner comprising a sheet
metal tube of oblong cross section, flame aper-
tured along one edge and with a gas sir mixture
admitting member at one end and closed at the
other end by means of a U shaped bar fitted with-
in the tube with its legs extending toward the
adjacent end of the tube and the metal of oppo-
site walls of the tube crimped together and tightly
about the bar. ‘

4. A gas heating burner comprising a sheet
metal tube of oblong cross section, flame aper-
tured along one edge and with g gas air mixture
admitting member at one end and closed at the
other end by meansof a U shaped bar fitted with-
in the tube and the metal of the tube crimped
tightly about the bar, one leg of said U shaped
bar protruding beyond the closed end of the tube
adjacent its flame apertured edge, and a bolt slid-
ably secured to the opposite edge of the tube co-
operating with said-leg of the U shaped bar to
support the burner on a bracket,

5. A plurality of elongated tubular gas burners
adapted to be used in horizontal extension, a pin
projecting from one end of each burner adjacent
its upper edge and a bolt similarly projecting af



its lower edge, a supporting bracket for spacing
the burners presenting a horizontal row of spaced
notches each adapted to receive the projecting
pin of one burner, and a lower row of similarly
spaced holes each adapted to receive the bolt of
the burner.

6. A gas heating burner comprising an elon-
gated burner tube with a row of flame apertures,
said tube being closed at one end, and provided
with a gas inlet at the other end, and partition
means extending lengthwise within the tube sub-
stantially dividing the tube space lengthwise with
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the flame apertures on one side and the gas inlet
space on the other side, said partition means ar-
ranged to provide a plurality of narrow gas pas-
sage slots of relatively great depth between the
partitioned tube spaces substantially for the
length of the partition, and the partition means
extending slantingly in the burner tube from one
end to the other so as fo gradually enlarge the -
tube space under the flame apertures from a
minimum at the gas inlet end of the tube to a
maximum at the opposite or closed end.
OTTO W. HAHN..



