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2 Claims.

This invention relates to gas burning furnaces-

of the type in which there is an exhatst fan or
impeller to create partial vacuum or suction in a
combustion chamber and thus draw in gas and
air through a mixing burner. The burner sup-
plies fuel mixture continuously and in a predeter-
mined and substantially invariable gas-air ratio,

notwithstanding fluctuations of suction, flame’

magnitude, and furnace duty. Industrial heating
systems that use furnaces of this character in-
clude bake ovens, enameling ovens and the like.

Objects of the invention are, to prevent gas-
air pocketing, back-firing, belching, and ex-
plosion;

To cause the burner to send forth a.ppropriately
varying volumes of flame by using the suction
fluctuations in' the combustion chamber as an
automatic regulator for the fuel supply;

To prevent any-gas from entering the burher
and combustion chamber except while there is

overcome a predetermined degree of sub-atmos-
pheric pressure that is permanently maintained

in the gas supply at the burner, accomplishing

this result automatically and without employing
valves or other mechanical shut-off devices;

To scavenge the furnace and heating system
by automatically halting the gas flow in the

manner stated and circulating fresh air through-

the passages whenever the degree of partial vac-
uum in the combustion chamber approaches close-
1y to atmospheric, as for example in sta.rting and
shutting down;

'To exercise such control without disarranging

5 the optimum gas-air rate for which the hurner

inlets may have been set, even though the fur-

. nace duty were to vary much more widely than

is permissible with earlier systems; and
To attain all these desirable results by a novel

method that 1s capable of being carried out with a

. new combination of known devices, simple to

45
50

58

operate, relatively inexpensive, compact and me-
chanically efficient.

Other objects- will appea.r later in the speciﬁca-
tion and the method steps and the structural
-features appertaining to the invention will be
recited in the claims, The accompanying draw-
ing shows a preferred embodiment of the inven-
tion.

Fig. 1 is a fragmentary side view partly in
section showing & furnace embodying my inven-
tion, together with a diagrammatically lndicated
heat circulating system.

Fig. 2 is a view in front elevation of the fur-
nace and burner:

(ClL. 158—117.5)

A combustion chamber 1 is provided with a
burner adapted to mix gas and air and to dis-
charge the mixture into the chamber. Preferably

‘the burner is of the type known in the trade as a
nozzle-burner because it simultaneously com-

<.

pletes the mixture, discharges it from the nozzle

and gives a long, soft flame that does not dam-
age the furnace lining.

. The air supply enters the burner intake 2 at

atmosphenc pressure.
The primary gas supply for the burner may be
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any source of gas, say, a service main 3 with a

conduit 4 leading to the burner.
A suitable pressure reducer 5 of known con-

struction is installed in the conduit and delivers I

to the burner a supply of gag which is perma-
nently maintained at slightly below atmospheric
pressure, say, in the order of minus two-tenths
of an inch, water column. . )

During the operation of the burner a suction
device 1, such as an’ exhaust fan or impeller,
maintaing in the combustion chamber a partial
vacuum, Jower than the previcusly mentioned
slight sub-atmospheric pressure which is main-
tained permanently at. the gas intake of the
burner by the reducer 5. The burner stops op-
erating ‘when the suction in the combustion
chamber is not lower than that of the gas sup-
plied by the reducer.

Numerals 8, 8 designate the conduits of a heat

25

30

circulating system and are to be considered as

" representing ovens, heaters or the like. - A flow

regulating damper 9, a vent 10 for escape of ex-
cess gases, and & damper i1 therein indicate
diagrammadtically the usual auxiliaries of such a
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system. An annular jacket 12 may enclose the .

combustion -chamber, communicating at its end
with the fan 1 by connector 3.

‘When damper i is closed the passages 8, 8,
12 and ‘I3 provide with 'the fan a closed clrcuit
and no suction is then produced in combustion

operates at full speed; but by opening vent 10
more or less at damper i1, a corresponding de-

gree of suction will be crea.ted around the burner.
nozzle. As soon as & very slight amount of
_suction develops in the combustion chamber fresh
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" chamber # or in the burner even though the fan
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alr is drawn in through the burner, but no gas,

since regulator 5 keeps the gas supply at less
than atmospheric pressure. When suction in-
creases, as by wider opening of damper 1, or else
by change of fan speed, or by changing damper
9, gas will be released. from; the somewhat re-
luctant regulator 5 and mixing starts in the
burner at whatever gas-air ratio may have been
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2 .
determined by the setting of its gas intake and
air intake. It will be clear to those skilled in the

art that even while the fan is running full speed, -

adjusting the dampers will result in more or less
suction at the burner and that extremely small
degrees of suction can be produced, so.close to
atmospheric that the slight suction, in the order
of minus two-tenths inch of, water column above
referred to as a desirable gas supply pressure,

gives ample scope for practical attainment of the.

desired automatic control and regulation, and fur-

_ther that the arrangement gives extreme sen-

sitiveness of control at unusually low rates of
fuel consumption and low furnace duty.

A typical burner structure, shown in Fig. 1,
has a tubular shell 14 projecting into the com-
bustion chamber. Fixed alr swirling vanes 15
are provided in shell 14 near one end and an air
nozzle 1§ is fitted in the other end. The shell
has s longitudinally adjustable sleeve 17 by which
the size of the air intake can be fixed. Air noz-
zle 16 is formed to present a jacket space 18 for
gas, and holes (9 in the wall of the nozzle allow
gas to go from the jacket space into the air nozzle.
Numeral 20 designates the gas intake to jacket
space I8 from gas conduit 4. The flow of gas
passing from pressure reducer 5 to the burner
is aé%justable by valve 21, Fig. 2, and its fasten-
er

A typical pilot light system is shown diagram-
matically, 23 indicating the pilot nozzle, and 24
its gas supply pipe. In pipe 4 a shut-off valve
25 is also provided.

The operation is as follows. When the system
is to be started the fan-is caused to circulate air
through thie heating system at a rate correspond-
ing to the normal speed of the fan, then if vent
0 is opened so thet some of the circulating air
can escape, a correspondingly slight suction will
develop in the combustion chariber i, but not
sufficient to bring in gas, hence scavenging is ef-
fected in the heating system. ’

If the suction is increased so as to overcome
the negative pressure for which the reducer 5 has
been set, then gas will enter the burner in what-
ever quantity is permitted by the setting of valve
21 and air will enter in quantity determined by
the setting of sleeve 17, these two adjustments
determining the optimum gas-air ratio appro-
pria e to the kind and quality of fuel. When the
heating system warms up under the increased
temperature of the circulating gases the latter
becomes less dense and the suction in the com-
bustion chamber will decrease..
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In practice it has been observed that without

any change in fan speed the suction at the burn-
-er will be half as much at six hunderd degrees

Fahrenheit as it was when the circulating gases
were at room temperature, so it is seen that when
the heating system is at its maximum tempera-
ture and less fuel is required to keep it in that
condition, then_ the suction in the combustion
chamber will have dropped automatically and in
consequence less mixture will be drawn to the
burner, yet the optimum gas-air ratio will stay
constant., If anything should occur to stop the
fan the suction in the combustion chamber will
disappear and the pressure -therein will become
atmospheric, but the gas supply will stop first,
the air supply later.

It is now apparent that under no circumstances
can gas ‘enter the burner or the combustion
chamber or the heating system unless the fan is
running and is producing a degree of suction in
the combustion chamber that is greater than the
degree of negative pressure maintained in the
gas supply at the burner. No levers, thermo-

duce that desirable and effective control, and the
likelihood of explosion through negligence of the
operator is minimized. In the present applica-
tion claims are directed to applicant’s method.
Claims to the novel structural featutes herein
disclosed are reserved for a divisional case.
Having thus described my invention, what I
claim and desire to secure by Letters Patent is:
1. Method for .controlling the supply of fuel
to a mixing gas burner, which consists of sup-
plying to sald burner air at atmospheric pres-
sure, supblying separately to said burner gas at

- & predetermined sub-atmospheric pressure, and

maintaining pressures around the delivery end of
sald burner less than said sub-atmospheric gas
pressure, thereby drawing gas into the burner to
produce a combustible mixture, and' varying the
said pressures, the range of variation extending
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_static valves or other devices are required to pro-
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from pressures less than the said sub-atmos- -

rheric gas pressure at which mixing is produced
to pressures greater than the said sub-atmos-
pheric gas pressure but less than atmospheric,
whereby mixing is prevented and air alone is ad-
mitted to the burner. .

2. The method set forth in claim 1 wherein
the predetermined degree of sub-atmospheric
pressure of the gas is in the order of two-tenths
of an inch of water.

EUGENE OSCAR ENGELS.
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