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(57) Abrégé/Abstract:

A low water cutoff switch controller features a dual inline package (DIP) in combination with low water cutoff switch processor. The
dual inline package (DIP) has DIP switches, each DIP switch configured to set in a respective application type or mode
corresponding to a particular water heater model for the low water cutoff switch controller to control, and also configured to provide
DIP switch signaling containing information about a respective DIP switch set. The low water cutoff switch processor is configured
to respond to the DIP switch signaling, and also configured to respond to corresponding signaling containing information about a
sensed water level contained in the particular water heater model being controlled by the low water cutoff switch controller, and
provide control signaling containing information to control the operation of the particular water heater model. The low water cutoff
switch controller is a single controller that can be used for controlling any one of a plurality of different water heater models and
have different voltage applications by setting a respective one of the DIP switches.
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ABSTRACT OF THE INVENTION

A low water cutoff switch controller features a dual inline package (DIP) in
combination with low water cutoff switch processor. The dual inline package (DIP)
has DIP switches, each DIP switch configured to set in a respective application type
or mode corresponding to a particular water heater model for the low water cutoff
switch controller to control, and also configured to provide DIP switch signaling
containing information about a respective DIP switch set. The low water cutoff
switch processor is configured to respond to the DIP switch signaling, and also
configured to respond to corresponding signaling containing information about a
sensed water level contained in the particular water heater model being controlled by
the low water cutoff switch controller, and provide control signaling containing
information to control the operation of the particular water heater model. The low
water cutoff switch controller is a single controller that can be used for controlling any
one of a plurality of different water heater models and have different voltage

applications by setting a respective one of the DIP switches.

CA 2970284 2017-06-12
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FIELD CONFIGURABLE LOW WATER CUT-OFFS

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a switch; and more particularly to a switch for
providing a low water cut-off (LWCO), e.g., for a burner or other hot water/liquid heating

device.

2. Brief Description of Related Art

Low water safety controls are used in the boiler industry to protect a boiler from a
dry fire. These controls have single pole double throw (SPDT) contacts to operate the
burner and alarm/water feeder. When the water level is normal, the circuit remains
closed; and when the water level falls below the desired level, the circuit opens. When
in an open state, the circuit connects to the water feeder/alarm, and when in a closed
state the circuit connects to the burner. The opening and closing of the circuit depends
on the mode of operation of the low water safety controls. The two modes of operation

are as follows.

Automatic mode:

A low water cut-off (LWCO) circuit will open and close based on the water level.

When the level of water falls below the desired level, the circuit opens and

CA 2970284 2019-10-24
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activates the water feeder which in turn restores the water in the boiler. As soon as
the water level is restored, the circuit automatically closes and activates the burner.

In the automatic mode, the circuit operates without any manual intervention.

Manual Mode:
A Standard manual:

In the manual mode, the circuit will be closed when the level of the water is
normal and latches open when the level of water is low. Pressing the manual reset
button unlatches the mechanism and allows the circuit to open and close based on
the water level. When the water level is restored, the reset button integrated with the
low water safety controls needs to be pressed in order to close the circuit. This
method of operation meets the requirement of ASME standard CSD-1, wherein when
there is an interruption of power, if the LWCO is in a low water condition, it will

remain to be in a low water condition even after power is restored.

B. High water manual:

High water manual mode operates opposite to the standard manual safety
controls. For example, it closes the circuit when the level of water is below the high
water condition and latches open in a high water condition. Pressing the manual
reset button unlatches the mechanism and allows circuit to open and close based on
the water level. The reset button integrated with the low water safety control has to
be pressed when the water level falls below the high level water condition in order to
close the circuit.

These automatic and manual models are used in two types of application in

boiler industries - Steam and Hot Water applications. A boiler operates on two

CA 2970284 2017-06-12
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different input voltages: 120V and 24V. Some boilers require 120V while other
requires 24V to operate. Since multiple combinations are possible, currently one
needs to manufacture multiple combinations of low water cut-off switch models for
use in the boiler industry. Figure 1 shows a table having a list of varying models that
need to be manufactured under the existing circumstances.

In particular, for a single voltage application, e.g., 120V or 24V, five (5)
different types of low water cut-off switch models need to be manufactured as shown
in the table in Figure 1. This involves high manufacturing and inventory control cost.
There is a need in the industry to reduce the number of models, to enable ease of
manufacturing and to maintain optimum inventory and stock, which are all problems

that currently plagues the industry right now.

SUMMARY OF THE INVENTION

In summary, the present invention provides a new and unique concept, in
which a system or controller (e.g., such as a low water cutoff switch controller) may
be configured or set to any one of the modes, e.g., mentioned in the table in Figure
1, by selecting and setting a respective DIP switch. These are one time field
configurable controls. Contractors can configure the LWCO switch controller to the
required mode based on the operation required. Once the mode is selected, the
system or controller does not allow mode setting to be changed.

Each application type or mode has its dedicated DIP switch and LED. Initially,
the system or controller is not configured to any of these types or modes. On
selection of any one of the DIP switches and on pressing a test/reset button, e.g. for
some duration of time like 10 seconds, the controls will be configured to the selected

mode. Upon selection, a respective LED will glow to indicate the selected mode.

CA 2970284 2017-06-12
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Once the system or controller is configured or set, the DIP switch functionality will be
locked and any further change to the switch settings will not affect its operation.

Such a unique field configurable solution of a LWCO switch will help reduce
the inventory maintained by manufacturers and distributors. Contractors/Distributors
will no longer be required to order for a particular controller, and no longer be
required to carry different types of controls or controlier to the field based on the
application (primary/secondary, automatic/manual). The present invention also
allows for ease of configuration of the LWCO switch in the field itself depending on
the application.

In addition, the LWCO switch may include one dual colour (Green/Yellow)
LED. This LED has multiple functions, e.g., including

1. Green light — System configured to automatic mode and show

LWCO power is ON.

2. Yeliow light — System configured to manual mode and show LWCO
power is ON.

The present invention provides a solution to the problem in the art by reducing
the high manufacturing and inventory control cost, reducing the number of models,
enabling ease of manufacturing and maintaining optimum inventory and stock,. In
effect, this new design will optimize the number of models for a single voltage

application to one (1) model.

Specific embodiments
By way of example, the present invention features a new and unique low
water cutoff switch controller featuring: dual inline package (DIP) in combination with

a low water cutoff switch processor.

CA 2970284 2017-06-12
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The dual inline package (DIP) may include DIP switches. Each DIP switch
may be configured to set in a respective application type or mode corresponding to a
particular water heater model for the low water cutoff switch controller to control, and
also be configured to provide DIP switch signaling containing information about a
respective DIP switch set, e.g., by a field operator.

The low water cutoff switch processor may be configured to:

respond to the DIP switch signaling, and also configured to respond to
corresponding signaling containing information about a sensed water level
contained in the particular water heater model being controlled by the low
water cutoff switch controller, and

provide control signaling containing information to control the operation
of the particular water heater model.

The low water cutoff switch controller according to the present invention is a
single controller that can be used for controlling any one of a plurality of different
water heater models and have different voltage applications by setting a respective
one of the DIP switches.

The low water cutoff switch controller may also include one or more of the
following features:

The low water cutoff switch controller may include a test/manual reset
common switch configured to respond to a pressing force applied for a duration of
time, and provide test/manual reset common switch signaling; and the low water
cutoff switch processor configured to respond to the test/manual reset common
switch signaling, and set the low water cutoff switch controller for operating in the
respective application type or mode corresponding to the particular water heater

model.

CA 2970284 2017-06-12
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The low water cutoff switch processor may be configured to set the low water
cutoff switch controller for operating in the respective application type or mode
corresponding to the particular water heater model one time and does not allow the
respective application type or mode corresponding to the particular water heater
model to be changed. For example, a field operator cannot try to reuse and/or reset
the DIP to a different setting at a later time and try to use it for a different particular
water heater model.

The dual inline package (DIP) may include dedicated DIP switches that can

be set to application types or modes, as follows:

Sr. No. 120 volts applications 24 volts applications

1 Hot water - automatic mode Hot water - automatic mode

2 Hot water - manual mode Hot water - manual mode

3 Steam - automatic mode Steam - automatic mode

4 Steam - manual mode Steam - manual mode

5 Steam - high water manual mode Steam - high water manual mode.

The low water cutoff switch processor may aiso be configured to provide LED
control signaling. The low water cutoff switch controller may include an LED module
having LEDs corresponding to application types or modes; and the LED module may
be configured to respond to the LED control signaling, and provide an LED indication
of one of the application types or modes selected.

The LED module may include dual colour LEDs having a green LED for
lighting to indicate an auto/power mode, a yellow LED for lighting to indicate a

manual/power mode, and a red LED for lighting to indicate a control status mode.

CA 2970284 2017-06-12
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The low water cutoff switch controller may include a relay module configured
to respond to the control signaling, and provide relay signaling containing information
to control the operation of the particular water heater model. By way of example, the
relay signaling may include NC - burner contact signaling, no - WF contact signaling
and/or com signaling, e.g., containing information to control the operation of the
particular water heater mode! for implementing the respective relay signaling
functionality, e.g., consistent with that set forth herein.

The dual inline package (DIP) may include DIP LEDs, each DIP LED
corresponding to a respective one of the DIP switches for providing a respective LED
indication when the respective one of the DIP switches is selected.

The low water cutoff switch processor may be configured to respond to the
test/manual reset common switch signaling, and lock the low water cutoff switch
controller so that any further change to the DIP switches will not effect the operation
of the low water cutoff switch controller.

The plurality of different water heater models include 24V or 120V

applications.

BRIEF DESCRIPTION OF THE DRAWING

The drawing includes the following Figures, not necessarily drawn to scale,
including:

Figure 1 is a chart of examples of 5 different types of models and two different
associated voltages of switches manufactured for low water cut-off applications, e.g.,
that are currently known in the art.

Figure 2 shows a low water cutoff switch controller, according to some

embodiments of the present invention.

CA 2970284 2017-06-12
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In the Figures, similar parts are labeled with similar reference numerals.
Moreover, not every part is labelled with a reference numeral and lead line in every

Figure, so as to reduce clutter in the drawing.

5 DETAILED DESCRIPTION OF THE INVENTION
Figure 2
Figure 2 shows a new and unique low water cutoff switch controller generally
indicated as 10 arranged in relation to a hot water or boiler application 11. The low
water cutoff switch controller 10 includes a dual inline package (DIP) 12 in
10 combination with a low water cutoff switch processor 14.
The dual inline package (DIP) 14 may include DIP switches labeled 1, 2, 3, 4,
5 as shown in Figure 2. Each DIP switch 1, 2, 3, 4, 5 may be configured to setin a
respective application type or mode corresponding to a particular water heater model
for the low water cutoff switch controller 10 to control, and may also be configured to
15 provide DIP switch signaling containing information about a respective DIP switch
set, e.g., by a field operator.
The low water cutoff switch processor 14 may be configured to:
respond to the DIP switch signaling, and also configured to respond to
corresponding signaling containing information about a sensed water level
20 contained in the particular water heater model being controlled by the low
water cutoff switch controller, and
provide control signaling containing information to control the operation
of the particular water heater model.
By way of example, the hot water or boiler application 11 may include a water

25  level sensor and controller, where the water level sensor is configured to sense the

CA 2970284 2017-06-12
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water level in the hot water or boiler application 11, and provide the corresponding
signal, and where the controller is configured to receive the control signaling from the
low water cutoff switch controller and control the hot water or boiler application 11,
e.g., consistent with that set forth herein and that known in the art. Water level
sensor and controller for hot water or boiler applications like element 11 are known in
the art; and the scope of the invention is not intended to be limited to the type or kind
thereof, either now known or later developed in the future.

The low water cutoff switch controller 10 may include a test/manual reset
common switch 16 configured to respond to a pressing force, e.g., applied for a
duration of time like 10 seconds, and provide test/manual reset common switch
signaling along line 16a. The low water cutoff switch processor 14 may be
configured to respond to the test/manual reset common switch signaling along line
16a, and set the low water cutoff switch controller 10 for operating in the respective
application type or mode corresponding to the particular water heater model. By way
of example, and according to some embodiments, the low water cutoff switch
processor 14 may also be configured to set the low water cutoff switch controller 10
for operating in the respective application type or mode corresponding to the
particular water heater model one time and does not allow the respective application
type or mode corresponding to the particular water heater model to be changed.

The scope of the invention is also intended to include other types or kinds of
test/manual reset procedures, e.g., to ensure that the hot water or boiler application
11 is operated safely and in compliance with any particular building codes, rules or

regulations applicable to the hot water application.

CA 2970284 2017-06-12
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By way of example, and according to some embodiments, the dual inline
package (DIP) 12 may include dedicated DIP switches that can be set to application

types or modes, as follows:

Sr. No. 120 volts applications 24 volts applications

1 Hot water - automatic mode Hot water - automatic mode

2 Hot water - manual mode Hot water - manual mode

3 Steam - automatic mode Steam - automatic mode

4 Steam - manual mode Steam - manual mode

5 Steam - high water manual mode Steam - high water manual mode.

The scope of the invention is also intended to include other types or kinds of modes
of operation and applications, e.g., either now known or later developed in the future.
The low water cutoff switch processor 14 may also be configured to provide
LED control signaling along lines 14a. The low water cutoff switch controller may
include an LED module 18 having LEDs, e.g., indicated by the designations "green’,
"yellow" and "red," corresponding to application types or modes. The LED module
18 may be configured to respond to the LED control signaling along lines 14a, and
provide an LED indication of one of the application types or modes selected. By way
of example, the LED module 18 may include dual colour LEDs having a green LED
for lighting to indicate an auto/power mode, a yellow LED for lighting to indicate a
manual/power mode, and a red LED for lighting to indicate a control status mode.
The low water cutoff switch controller 10 may include a relay module 20
configured to respond to the control signaling along line 14b, and provide relay
signaling along lines 20a, 20b, 20c containing information to control the operation of

the particular water heater model, e.g., such as the hot water application 11. By way

-10-
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of example, the relay signaling may include NC - burner contact signaling, no - WF
contact signaling and/or com signaling, e.g., containing information to control the
operation of the particular water heater model. The relay signaling along lines 20a,
20b, 20c may be provided as the control signaling to control the hot water application
1.

By way of example, the dual inline package (DIP) 12 may include DIP LEDs
labeled a, b, ¢, d, e. Each DIP LED corresponds to a respective one of the DIP
switches 1, 2, 3, 4, 5 for providing a respective LED indication when the respective
one of the DIP switches is selected or set, e.g., by the field operator.

The low water cutoff switch processor 14 may be configured to respond to the
test/manual reset common switch signaling along line 16a, and lock the low water
cutoff switch controller 10 so that any further change to the DIP switches 1, 2, 3,4, 5

will not effect the operation of the low water cutoff switch controller 10.

The Processor 14

By way of example, the functionality of the low cut off switch processor 14
may be implemented using hardware, software, firmware, or a combination thereof.
In a typical software implementation, the processor 14 would include one or more
microprocessor-based architectures having, e. g., at least one signal processor or
microprocessor. A person skilled in the art would be able to program such a
microcontrolier (or microprocessor)-based implementation to perform the
functionality described herein without undue experimentation. The scope of the
invention is not intended to be limited to any particular implementation using
technology either now known or later developed in the future. The scope of the

invention is intended to include implementing the functionality of the processor 14a

-11-
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as stand-alone processor or processor module, as separate processor or processor
modules, as well as some combination thereof.

By way of example, one skilled in the art would appreciate and understand
how to implement the functionality of the low cut off switch processor 14 without
undue experimentation, €.g., to respond to DIP switch signaling containing
information about a respective DIP switch set, and also respond to corresponding
signaling containing information about a sensed water level contained in the
particular water heater model being controlled by the low water cutoff switch
controller, and provide control signaling containing information to control the
operation of the particular water heater model.

As one skilled in the art would also appreciate and understand, the low cut off
switch processor 14 may also include other signal processor circuits or components,
e.g. including random access memory (RAM) and/or read only memory (ROM),
input/output devices and control, and data and address buses connecting the same,

and/or at least one input processor and at least one output processor .

The Components in the Controller 10
The other components in the low cut off switch controller 10 are known in the
art, including the DIP 12, the testYmanual reset common switch 16, the LED module
18, and the relay 20. The scope of the invention is not intended to be limited to any
particular type or kind of such components. Moreover, one skilled in the art would be
able to implement the underlying functionality without undue experimentation, e.g.,

consistent with that disclosed herein.

-12-
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The Scope of the Invention

It should be understood that, unless stated otherwise herein, any of the
features, characteristics, alternatives or modifications described regarding a
particular embodiment herein may also be applied, used, or incorporated with any
other embodiment described herein. Also, the drawing herein is not drawn to scale.

Although the invention has been described and illustrated with respect to
exemplary embodiments thereof, the foregoing and various other additions and
omissions may be made therein and thereto without departing from the spirit and

scope of the present invention.

13-
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CLAIMS
WHAT WE CLAIM IS:

1. A field configurable low water cutoff switch controller comprising:

a dual inline package (DIP) having DIP switches that are dedicated to different
application types or modes corresponding to different water heater models for the low
water cutoff switch controller to control, each DIP switch configured to be set during
installation in a respective application type or mode corresponding to a particular water
heater model and also configured to provide DIP switch signaling containing information
about a respective DIP switch that is set in the respective application type or mode; and

a low water cutoff switch processor configured to

respond to the DIP switch signaling, and also configured to respond to
corresponding signaling containing information about a sensed water level
contained in the particular water heater model being controlled by the field
configurable low water cutoff switch controller, and

provide control signaling containing information to control the operation of

the particular water heater model.

2. A field configurable low water cutoff switch controller according to claim 1,
wherein

the field configurable low water cutoff switch controller comprises a test/manual
reset common switch configured to respond to a pressing force applied for a duration of

time, and provide test/manual reset common switch signaling; and

-14-
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the low water cutoff switch processor configured to respond to the test/manual

reset common switch signaling, and set the field configurable low water cutoff switch

controller for operating in the respective application type or mode corresponding to the

particular water heater model.

3. A field configurable low water cutoff switch controller according to claim 2,

wherein

the low water cutoff switch processor is configured to set the field configurable

low water cutoff switch controller for operating in the respective application type or mode

10 corresponding to the particular water heater model one time and does not allow the

respective application type or mode corresponding to the particular water heater model

to be changed.

4. A field configurable low water cutoff switch controller according to claim 1,

15 wherein the DIP switches can be set to application types or modes, as follows:

20

Sr. No. 120 volts applications

1 Hot water - automatic mode

2 Hot water - manual mode

3 Steam - automatic mode

4 Steam - manual mode

5 Steam - high water manual mode

CA 2970284 2019-10-24
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24 volts applications

Hot water - automatic mode
Hot water - manual mode
Steam - automatic mode
Steam - manual mode

Steam - high water manual mode.
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5. A field configurable low water cutoff switch controller according to claim 2,
wherein

the low water cutoff switch processor is also configured to provide LED control
signaling; and

the field configurable low water cutoff switch controller comprises an LED module
having LEDs corresponding to application types or modes, the LED module configured
to respond to the LED control signaling, and provide an LED indication of one of the

application types or modes selected.

6. A field configurable low water cutoff switch controller according to claim 5,
wherein the LED module comprises dual colour LEDs having a green LED for lighting to
indicate an auto/power mode, a yellow LED for lighting to indicate a manual/power

mode, and a red LED for lighting to indicate a control status mode.

7. A field configurable low water cutoff switch controller according to claim 1,
wherein the dual inline package (DIP) comprises DIP LEDs, each DIP LED
corresponding to a respective one of the DIP switches for providing a respective LED

indication when the respective one of the DIP switches is selected.

8. A field configurable low water cutoff switch controlier according to claim 2,
wherein the low water cutoff switch processor is configured to respond to the

test/manual reset common switch signaling, and lock the field configurable low water

-16-
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cutoff switch controller so that any further change to the DIP switches will not effect the

operation of the field configurable low water cutoff switch controlier.

9. A field configurable low water cutoff switch controller according to claim 1,

5 wherein the plurality of different water heater models include 24V or 120V applications.

10. A field configurable low water cutoff switch controller according to claim 1,
wherein each DIP switch is configured to be manually set by a field operator during
installation to a respective position corresponding to the respective application type or

10 mode corresponding to the particular water heater model.

11. A low water cutoff switch controller comprising:
a dual inline package (DIP) having DIP switches, each DIP switch configured to
set in a respective application type or mode corresponding to a particular water heater
15 model for the low water cutoff switch controller to control, and also configured to provide
DIP switch signaling containing information about a respective DIP switch set; and
a low water cutoff switch processor configured to
respond to the DIP switch signaling, and also configured to respond to
corresponding signaling containing information about a sensed water level
20 contained in the particular water heater model being controlled by the low water
cutoff switch controller, and
provide control signaling containing information to control the operation of the

particular water heater model, wherein the low water cutoff switch controller comprises

17-
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a relay module configured to respond to the control signaling, and provide relay
signaling containing information to control the operation of the particular water heater

model.

12. A low water cutoff switch controller according to claim 11, wherein the relay
signaling includes NC - burner contact signaling, no - WF contact signaling and/or com

signaling containing information to control the operation of the particular water heater

model.

-18-
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Figure 2: Field Configurable LWCO



TEST { MANUAL RESET
COMMON SWITCH:

1.HOT WATER AUTOMATIC -} @
LHOTWATERMANUAL b »| PROCESSOR
SHIGHWATERMANUAL o | ¢
4. STEAVAUTOMATC g1 g 1 i |
5. STEAN MANUAL | i
oTe | !
| | GREEN- AUTG f POWER @& | :
b YELLOW. MANUAL s POWER (O i
| 1!
> INPUTS 125,16 i b—14a | l !
| ——> QUIBUTS 143,14 awich 1] rep controL 1
| ———» POWER 20270 signaling T STATUSLED i
| along 12a 1 } |
b e e ] . hpdybp bl bpbplopdeplop g slpdgbtorl
Corresponding signaling 18

Control signaling

Hot water application 11




	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - CLAIMS
	Page 17 - CLAIMS
	Page 18 - CLAIMS
	Page 19 - CLAIMS
	Page 20 - CLAIMS
	Page 21 - DRAWINGS
	Page 22 - REPRESENTATIVE_DRAWING

