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The present concept is a modulating burner system which includes a speed control responsive to inputs received from a
thermostat, the speed control modulating a blower which provides combustion air and a vacuum proportional to the speed of the
blower. The modulating burner system further includes a gas amplifying valve in communication with the vacuum via a vacuum
conduit, the gas amplifying valve providing modulated combustion gas responsive to the vacuum; wherein modulated combustion
air and gas communicated to a burner for continuously variable firing rates of 50 to 100% of the maximum firing rate. The
modulating burner system further includes a damper for smoothing out vacuum spikes and fluctuations.
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ABSTRACT

The present concept is a modulating burner system which includes a speed control
responsive to inputs received from a thermostat, the speed control modulating a blower
which provides combustion air and a vacuum proportional to the speed of the blower.
The modulating burner system further includes a gas amplifying valve in communication
with the vacuum via a vacuum conduit, the gas amplifying valve providing modulated
combustion gas responsive to the vacuum; wherein modulated combustion air and gas
communicated to a burner for continuously variable firing rates of 50 to 100% of the
maximum firing rate. The modulating burner system further includes a damper for

smoothing out vacuum spikes and fluctuations.
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MODULATING BURNER SYSTEM

Field of the Invention

[0001] The present invention relates to fuel burner control systems and more

particularly to fuel burner control system for radiant tube heating devices.

Background of the Invention

[0002] Current burner control systems normally fire at a predetermined firing rate and
control the temperature normally by turning the burner on and off. Recently there have
been some burner control systems developed which are able to vary the firing rates
discretely by using a plurality of predetermined fuel pressures for accommodating
various demands of heating. Therefore, rather than turning the burner completely on and
off, the burner is able to operate at normally two pre selected firing rates. One such
burner control system is described in U.S. Pat. No. 5,353,986 filed on Jun. 15, 1993 and
titled "Demand Radiant Heating System" by Joseph B. Wortman. This particular burner
control system which is used for a radiant tube heating application, utilizes a multi stage
or more precisely a two stage fuel regulator in order to achieve two discrete firing rates.
This burner control system achieves a plurality of predetermined pressures, however, is
not able to continuously variably control the fuel pressure and therefore the firing rate

over a predetermined range of firing rates.
[0003] In some applications it is desirable to be able to continuously variably control

the firing rate and hence it is desirable to have a burner control system which is able to

continually variably control the fuel pressure for continuously variable firing rates.

Brief Description of the Drawings
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[0004] The concept will now be described by way of example only with reference to

the following drawings in which;

Figure 1 illustrates schematically a preferred embodiment of a modulating burner
system made in accordance with the present concept which is shown with the

switch in the closed position.

Figure 2 illustrates schematically a preferred embodiment of a modulating burner
system made in accordance with the present concept which is shown with the

switch in the open position.

Description of the Preferred Embodiments

[0005] Figure 1 and Figure 2 illustrate a preferred embodiment of the modulating

system burner shown generally as 100 in the Figures.

[0006] Modulating burner system 100 includes the following major components

namely a burner 102, a blower 104, and a gas amplifying valve 106.

[0007] Blower 104 is controlled by thermostat 108 which sends a signal to speed

controller 110 which controls the speed of blower 104.

[0008] A vacuum is obtained off of blower 104 at a vacuum takeoff 112 and this
vacuum is communicated through a vacuum conduit 114 and through a first damper 116

and onto a connection at a first port 118 of the gas amplifying valve 106.
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[0009] Additionally there is a safety shutoff 120 which communicates on one side of
diaphragm 122 with vacuum conduit 114 and on the other side of diaphragm 122 with air
conduit 124,

[00010] An actuator 126 connected to diaphragm 122 will actuate switch 128 in
response to the pressures and/or vacuums which are present on either side of diaphragm

122 of safety shutoff 120.

[00011] Safety shutoff 120 is set up in such a manner that when a threshold value of
pressure differential is obtained switch 128 moves to the open position 130 as shown in

Figure 2 thereby shutting down the entire modulating burner system.

[00012] Second damper 132 communicates with air conduit 124 and also with

controlled atmosphere outlet 136.

[00013] Controlled atmosphere outlet 136 normally would be open to the atmospheric
pressure found within the control box housing modulating burner system 100 which
could be slightly negative due to the presence of blower 104 which is housed within a

control box not shown in the diagrams.

[00014] Gas enters through gas inlet 140 along gas conduit 142 thereby providing gas
flow 144 through gas amplifying valve 106 and exits as combustion gas 148 into fuel air

mixer 150.
[00015] Fuel air mixer 150 receives combustion air 152 from blower 104 and mixes it

with combustion gas 148 and this combustible mixture is communicated to burner 102

producing a flame 158.

In Use
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[00016] In the instance when more heat is called for a signal from thermostat 108 would
be sent to speed control 110 which would control blower 104 to increase its speed and
therefore the amount of combustion air 152 being sent to fuel air mixer 150. The vacuum

at vacuum takeoff 112 would increase as blower 104 speed increases.

[00017] This increase in vacuum is communicated to the first port 118 of gas amplifying
valve 106 calling for an increase of the amount of gas flow 144 through gas amplifying

valve and exiting as combustion gas 148.

[00018] In this manner the amount of combustion gas 148 being delivered to fuel air
mixer 150 increases as the amount of combustion air 152 is also delivered to fuel air
mixer 150 by blower 104 thereby ensuring that there is a proper air fuel ratio being

maintained and the firing rate of burner 102 is increased as heat is called for.

[00019] The reader will note that there is a first damper 116 mounted along vacuum
conduit 114 which is designed to even out the pulsations received along vacuum conduit
114 due to the deceleration and acceleration of blower 104 in addition to natural vacuum
pulsations which may be received at vacuum takeoft 112 due to oscillations and

pulsations which naturally occur within any blower 104.

[00020] The first damper 116 ensures that a smooth even vacuum is found within the
dampened vacuum portion 170 of vacuum conduit 114. The dampened vacuum portion
170 of vacuum conduit 114 is that portion extending between first port 118 and the inlet
at first damper 116.

[00021] The reader will also note that first damper 116 as well as second damper 132
both include orifices 172 which help in dampening of the pressure and vacuums within

the attached line.
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[00022] Each damper includes a diaphragm 174 and a spring 176 which also help create
the dampening effect.

[00023] The second port of gas amplifying valve communicates with the controlled
atmosphere outlet 136 via a second damper 132. Second damper 132 is very similar if
not the same in construction as first damper 116 in that it is designed to smooth out
pulsations or pressures or vacuum spikes that are found between the portion of air conduit
124 extending between the second port 178 of gas amplifying valve 106 and the inlet of

second damper 132.

[00024] Safety shutoff 120 has a switch 128 which remains in the closed position as
long as there is a certain predetermined pressure differential between the vacuum conduit

114 and the air conduit 124 which the safety shutoff 120 is communicating with.

[00025] One side of diaphragm 122 is communicating with vacuum conduit 114 and the

other side of diaphragm 122 is communicating with air conduit 124.

[00026] In the event of no pressure differential for example between the vacuum conduit
114 and the air conduit 124 switch 128 would be moved to the open position 130 by
actuator 126 attached to diaphragm 122.

[00027] In this manner modulating burner 100 in which both the flow of air and the fuel
is modulated provides firing rates of approximately 50% to 100% of the total burner
capacity, more preferably between 60% to 100% of the maximum burner capacity. It is
possible that the burner may be modulated to some other preferred range depending upon

the particular installation.
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[00028] It should be apparent to persons skilled in the arts that various modifications
and adaptation of this structure described above are possible without departure from the

spirit of the invention the scope of which defined in the appended claim.



THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED IS DEFINED AS FOLLOWS:

1. A modulating burner system comprising:

a) a speed control responsive to inputs received from a thermostat, the speed control
modulating a blower which provides modulated combustion air and a controlling vacuum

proportional to the speed of the blower;

b) a gas amplifying valve in communication with the vacuum via a vacuum conduit, the
gas amplifying valve being controlled by the level of vacuum in the vacuum conduit
providing modulated combustion gas responsive to the vacuum received from the

vacuum conduit; and

c) a first damper in communication with the vacuum conduit and positioned between the
blower and gas amplifying valve along the vacuum conduit, the first damper for smoothing
out vacuum spikes and fluctuations caused by blower fluctuations, thereby providing a
dampered vacuum portion of the vacuum conduit, terminates at a first port of the gas

amplifying valve, thereby providing smooth vacuum control to the gas amplifying valve;

d) wherein modulated combustion air and combustion gas communicated to a bumer for

continuously variable firing rates proportional to the blower speed.

2. The modulating burner system claimed in claim 1, wherein the first port is in
communication with the vacuum conduit and a second port is in communication with an air

conduit; and wherein the air conduit is in communication with the atmosphere.

3. The modulating burner system claimed in claim 2, wherein the air conduit includes a
second damper for smoothing out atmosphere pressure spikes and fluctuations at the second

port.

Date Regue/Date Received 2020-05-21



4. The modulating burner system claimed in claim 3, wherein the air conduit terminates in a

controlled atmosphere outlet.

5. The modulating burner system claimed in claim 4, further including a safety shutoff in

communication with the vacuum conduit and the air conduit.

6. The modulating burner system claimed in claim 5, wherein the safety shutoff is actuated

when there is substantially no pressure difference between the vacuum conduit and the air conduit.

7. The modulating burner system claimed in claim 1, wherein the first damper includes a

diaphragm for smoothing out vacuum spikes and fluctuations.

8. The modulating burner system claimed in claim 7, wherein the first damper includes
orifices restricting the flow of vacuum through the first damper, thereby smoothing out vacuum

spikes and fluctuations in addition to the diaphragm.

9. The modulating burner system claimed in claim 1, wherein the firing rates are modulated

between 60% to 100% of a maximum firing rate.

10.  The modulating burner system claimed in claim 3, wherein the second damper includes a

diaphragm for smoothing out vacuum spikes and fluctuations.

11.  The modulating burner system claimed in claim 10, wherein the second damper includes
orifices restricting the flow of vacuum through the first damper, thereby smoothing out vacuum

spikes and fluctuations in addition to the diaphragm.

Date Regue/Date Received 2020-05-21
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