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connection to another power source In response to the interruption. The housing (52) of the utility (50) may be configured to match
the form factor of a standard (e.g., NEMA or other electrical standard) duplex receptacle unit. The utility may be incorporated into a

standard outlet box or may plug into a standard outlet box.
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(57) Abstract: A system and method, i.e.,
a ufility (50) for providing power to an
electrically powered device from alternate,
redundant power sources via a single power
cord. The utility (50) is operable to provide
redundant power to an electrical device
having a power cord terminating in a standard
plug. The utility (50) is operable to sense
an interruption of power from one power
source, and to switch a connection to another
power source in response to the interruption.
The housing (52) of the utility (50) may
be configured to match the form factor of
a standard (e.g., NEMA or other electrical
standard) duplex receptacle unit. The utility
may be incorporated into a standard outlet
box or may plug into a standard outlet box.
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NEMA AUTO-SWITCHING DUPLEX MODULE

BACKGROUND

It is often the case that data processing equipment and medical devices have only
one power supply, and therefore, one power cord. These types of equipment may often
be employed in critical applications. For example, medical equipment may be used in
situations where a person’s life may be dependent upon the continuing operation of the
medical device. Additionally, electronic data processing (EDP) equipment may be used
in various systems where “downtime” may be extremely costly. Therefore, it is desirable
to minimize the downtime of these devices.

One of the most significant causes of downtime for electronic equipment 1s loss of
power. This may occur due to human error, failure of a component in the device, or
failure of a component in the power delivery path that leads to the device. To provide for
greater reliability, redundancy is often provided in these “mission-critical” applications
by implementing systems that greatly increase the complexity of the application. Further,
this redundancy often comes at a high price because each system generally will have a
duplicate standby power supply to provide power in the event of an interruption of power

from the main power supply.
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It 1s against this background that the auto-switching duplex module of the present

invention has been developed.

SUMMARY

The present invention 1s directed to a system for providing power to an electrically
powered device -- €.g., such as a critical network device, critical medical device, or other
critical or non-critical device, from alternate, redundant power sources via a single power
cord. In this manner, a higher degree of reliability can be achieved for conventional
clectrical devices having a single power cord. Moreover, such reliability can be achieved
by appropriately configuring conventional outlets without requiring additional power
cords. The invention can therefore be implemented simply and with minimal expense,
thus enabling higher reliability 1n many contexts.

In accordance with one aspect of the present invention, an apparatus 1s provided
for use 1 delivering power to a device having a power cord terminating in a standard
plug. The apparatus includes a first standard receptacle for receiving a standard plug, first
and second terminal assemblies for interconnection to respective first and second power
sources, and a switch for selectively interconnecting the first standard receptacle to either
the first terminal assembly or the second terminal assembly. In this manner, a single
standard receptacle allows access to alternate power sources for enhanced reliability.

For example, the switch may operate automatically upon interruption of power.
That 18, the switch may be operative for sensing an interruption of power from one of the
power sources and for switching a connection of the receptacle in response to the
interruption. In addition, the apparatus may be configured to approximate the form factor
of a standard (e.g., NEMA or other electrical standard) duplex receptacle unit. That 1s,

the apparatus may be incorporated into a standard outlet box or may plug into a standard
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outlet box. In this regard, the apparatus may include a second standard receptacle, which
may also be switchable between the two power sources. In one implementation, the
apparatus can be used in conjunction with an appropriately configured conventional
power strip. For example, where the power strip provides outlets associated with first and
second power sources, the apparatus may be plugged into the power strip to provide an
auto-switching receptacle. Alternatively, the strip may be plugged into the auto-
switching receptacle such that the strip provides a number of auto-switching receptacles
to provide power to various electrical devices.

The auto-switching module may be implemented in a small device suitable tor
deployment in back of a rack-mounted device. For example, a single cord from a device
is connected to two power strips, associated with two power sources, by way of a “y”
configured set of cords. The auto-switching module can be used to provide auto-
switching as between the two sources (e.g., at the “y” intersection) so as to implement
auto-switching at the device, rather than at the rack level, as may be desired.

In accordance with another aspect of the present invention, a method for operating
an auto-switching receptacle is provided. The method involves providing a first standard

receptacle for receiving a standard plug where the receptacle is selectively associated with

first and second power sources via a switch. An auto-switch device senses an interruption
of power from one of the power sources and, responsive to the interruption, the switch
cycles to provide power from the other source via the standard receptacle.

According to a still further aspect of the present invention, a method for using an

auto-switching receptacle is provided. The method involves providing a module,

including a module receptacle for receiving a standard plug, and a switch for switching a
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power source connection of the module receptacle. The method further nvolves
connecting the module to first and second power sources and connecting a standard plug
to the module receptacle.

For example, the module may be connected to the first and second power sources
by providing a standard duplex electrical outlet configured to provide power from first
and second power sources and connecting the module to the standard outlet. Similarly,
the module may be connected to the first and second power sources by providing a power
strip having receptacles to provide power from the first and second sources and
connecting the module to the power strip. The standard plug may be connected to the

module by plugging the standard plug into the receptacle or may be indirectly connected.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1llustrates a block diagram of an application for an auto-switching
module of the present invention.

Figure 2 illustrates an exemplary auto-switching module of the present invention.

Figure 3 illustrates another exemplary auto-switching module of the present
invention.

Figure 4 illustrates another exemplary auto-switching module of the present
invention.

Figure SA 1llustrates an application for the auto-switching module shown 1n
Figure 4.

Figure 5B 1illustrates an application for an exemplary auto-switching module.
Figure 6 1llustrates an application for the auto-switching module shown 1n Figure 2.

Figure 7 illustrates another application for the auto-switching module shown 1n

Figure 4.
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Figure 8 illustrates a schematic diagram for an exemplary auto-switching module.

DETAILED DESCRIPTION

While the invention 1s susceptible to various modifications and alternative forms,
specific embodiments thercof have been shown by way of example in the drawings and
are herein described 1n detail. It should be understood, however, that 1t 1s not intended to
limit the mnvention to the particular form disclosed, but rather, the invention 1s to cover all
modifications, equivalents, and alternatives falling within the scope and spirit of the
invention as defined by the claims.

Figure 1 1llustrates a block diagram of an application for an auto-switching duplex
module 1 of the present invention. The module 1 may be configured to match the form
factor of a standard (e.g., NEMA or other electrical standard) duplex receptacle unit.
That 1s, the module 1 may be incorporated into a standard outlet box or may plug into a
standard outlet box. The module 1 may be coupled to one or more electronic devices
(e.g., electronic devices 7, 9) that may each include a single power cord that terminates 1n
a standard plug. The electronic devices may be any electrically powered device, such as a
critical network device, critical medical device, or other critical or non-critical devices.
The module 1 may include one or more standard receptacles for receiving a standard plug
of the electronic devices 7 and 9. Further, the module 1 may be adapted to include
terminal assemblies or wire-lead connections that permit coupling to a power source 3
and a power source 3.

The module 1 may include logic for selectively interconnecting the standard
receptacles to the terminal assembly that 1s coupled to either the power source 3 or the
power source 5. In this regard, each standard receptacle, and therefore each electronic

device, 18 provided with access to alternate power sources for enhanced reliability. The
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logic for selectively interconnecting the standard receptacles to the terminal assemblies
may include a switch that 1s operable to automatically cycle upon the interruption of
power. That 18, the switch may be operative for sensing an interruption of power on one
of the power sources (e.g., the power source 3), and for switching a connection of the
standard receptacles 1n response to the interruption.

Figure 2 illustrates an auto-switching module 10 that 1s configured to match the
form factor of a standard (e.g., NEMA or other electrical standard) duplex receptacle unit.
The housing 12 of the module 10 may include terminal assemblies (e.g., plugs 16 and 138)
that are configured to plug into a standard duplex receptacle unit. The module 10 may
further include a standard receptacle 14 for receiving a standard plug from an
electronically powered device (e.g., a network device, a medical device, etc). Inside the
housing 12, the electrical connection 24 of the receptacle 14 may be selectively
interconnected with the electrical connections 20 and 22 of the plugs 16 and 18,
respectively, via a switching means represented by an arrow 28 and an electrical
connection 26. Although depicted as a single line, 1t should be readily understood that the
clectrical connections 20, 22, 24, and 26 may generally comprise multiple electrical
conductors (e.g., line, neutral, ground wires, etc.).

In operation, the plugs 16 and 18 may be plugged into a standard-sized duplex
receptacle unit that 1s configured to provide power from a first power source (e.g., the
power source 3 of Figure 1) at a first receptacle, and a second power source (e.g., the
power source 5 of Figure 1) at a second receptacle. In this manner, the module 10 may be
operable to receive power from one power source at plug 16, and to receive power from
another power source at plug 18. Further, an electronically powered device that has a
single power cord that terminates 1n a standard plug may be plugged into the module 10 at

the standard receptacle 14.
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The switching means 28 may be operable to couple the electrical connection 26
between the electrical connection 24 of the receptacle 14 and the electrical connection 20
of the plug 16 when there 1s sufficient power available at plug 16 (e.g., there 1s no
interruption of power on the power source coupled to the plug 16). The switching means
28 may further be operable to sense an interruption of power at the electrical connection
20 (e.g., due to an interruption of power from the power source that 1s coupled to the plug
16), and to then automatically couple the electrical connection 26 between the electrical
connection 24 of the standard receptacle 14 and the electrical connection 22 of the plug
18, which 1s coupled to a separate power source. In this manner, the electronic device
that 1s plugged into the receptacle 14 of the module 10 may continue to receive power
despite an nterruption of power at the power source coupled to the plug 16. The
switching means 28 may be any device that 1s suitable for this application. For example,
as discussed below in relation to Figure 3, the switching means 28 may comprise one or
more relay switches. Further, the switching means 28 may include one or more solid-
state devices. Those having skill in the art will readily recognize that various types of
circuitry may be used to achieve the function of the switching means 238.

The switching means 28 may also be operable to sense a restoration of power at
the plug 16, and further to switch the electrical connection 26 back to the power source
coupled to the plug 16 when the power has returned to an acceptable level. In this
configuration, the power source coupled to the plug 16 may be designated as the primary
power source, while the power source coupled to the plug 18 may serve as a secondary
power source. In another configuration, the switching means 28 may be operable to sense
the voltage level at both of the plugs 16 and 18, and to only cycle when an interruption of

power occurs at the power source that 1s then coupled to the receptacle 14. That 1s, 1n this
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configuration, the power sources function as alternate sources, rather than primary and
secondary power sources.

It should be appreciated that the electrical wiring that supplies standard wall
duplex receptacles can easily be modified during construction to supply the necessary
separate branch circuits to the module 10 (1.e., one branch circuit coupled to one of the
receptacles of the duplex pair, and an alternate branch circuit coupled to the
complementary receptacle of the duplex pair. Currently available duplex receptacles are
designed to allow electrical separation of each of the receptacles of a duplex pair. Thus,
retrofitting wired locations may be accomplished by delivering the required branch
circuits to desired locations and modifying the present configuration of the existing
duplex receptacle. In this regard, the modified traditional receptacle may then be used to
supply the module 10 for 1ts intended purpose.

Figure 3 1llustrates the module 10 shown 1n Figure 2, wherein the switching means
28 1ncludes a relay 30. In operation, the relay 30 may be coupled to the electrical
connection 20 via a conductor 32. The relay 30 may be operable to couple the electrical
connection 24 to the electrical connection 20 via the electrical connection 26 by a control
mechanism represented by the dashed line 34 when the voltage at the plug 16 1s above a
predetermined threshold. That 1s, the voltage at the electrical connection 20 may
“energize” the relay 30 such that the control mechanism 34 couples the connection 26
between the connections 20 and 24. The relay 30 may further be operable to sense the
voltage at the plug 16, and, 1n response to an interruption of power, cycle the switching
means 28 by coupling the electrical connection 26 between the electrical connections 22,
24. In this manner, an clectrical device that 1s plugged into the receptacle 14 will receive
continuous power despite an interruption of power at the power source that 1s coupled to

the plug 16. In other words, the eclectrical device will receive power from the power
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source that 1s coupled to the plug 18 only when the power from the power source coupled
to the plug 16 1s interrupted.

Figure 4 1llustrates another embodiment of an auto-switching duplex module 50.
In this embodiment, the housing 52 of the module 50 includes two standard receptacles
54 and 55 for receiving standard plugs from electronic devices that have power cords that
terminate 1n standard plugs. Further, stmilar to the module 10 of Figure 2, the housing 52
may include standard plugs 56 and 58 that are configured to plug into a standard
receptacle unit (e.g., NEMA or other electrical standard). The receptacles 54 and 55 may
be coupled to an electrical connection 64, which may be selectively interconnected to
alternate power sources through the switching means 68 and the electrical connections 60
and 62 that are coupled to the plugs 56 and 58. In this regard, the auto-switching duplex
module 50 provides for two electrical devices to receive redundant power, which may
cnable higher reliability mm many contexts. Further, when coupled to a standard duplex
receptacle, the module 50 operates to maintain the receptacle count in the branch circuit.
That 1s, the designed per receptacle power density of the branch circuit 1s preserved.

Figure SA 1llustrates an exemplary application for the auto-switching module 50
shown 1n Figure 4. As shown, the power cords 51 and 53 of two electrical devices (now
shown) may be plugged into the standard receptacles 54 and 55 of the housing 52 of the
module 50. In turn, the plugs 56 and 58 of the module 50 may be plugged into standard
receptacles 72 and 74 of a standard duplex receptacle unit 70 (e.g., NEMA or other
clectrical standard). The standard receptacle unit 70 may include terminal assemblies 76
and 738 that are adapted to couple with two power sources 80 and 82. In this manner, two
clectrical devices that terminate 1n a single standard plug may be provided with redundant

power through the auto-switching duplex module 50.
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Figure 5B 1llustrates an exemplary application for an auto-switching duplex
module 40. In this embodiment, the module 40 1s incorporated into the form factor of a
standard duplex receptacle unit (e.g., NEMA or other electrical standard). In this regard,
the power cords 51 and 53 of two electrical devices (not shown) may be plugged into the
standard receptacles 43 and 44 of the module 40. Further, the module 40 may include
terminal assemblies 41 and 42 for coupling to the power supplies 80 and 82, respectively.
In this configuration, two eclectrical devices are provided with redundant power by
connecting them with the module 40. Advantageously, the module 40 may be 1nstalled n
any location where a conventional standard receptacle unit may be installed (e.g., a wall,
a rack, a power strip, etc...).

Figure 6 illustrates an exemplary application for the auto-switching module 10
shown 1 Figure 2. In this application, the module 10 may be coupled to two power
sources 95 and 96 through terminal assemblies 16 and 18, which may be standard plugs
or any other suitable coupling mechanism. Further, a standard receptacle unit (e.g.,
NEMA or other electrical standard) may be included between the module 10 and the
power sources 95 and 96 to provide the coupling. A conventional power strip 90 that
includes a plurality of receptacles may be coupled to the module 10 at the receptacle 14.
The power strip 90 may include a power cord 92 that terminates 1n a standard plug 94, so
as to provide the necessary coupling with the module 10. In this configuration, the
module 10 serves to provide the plurality of receptacles of the power strip 90 with
redundant power. As can be appreciated, multiple electrical devices may be plugged 1nto
the power strip 90, and operated with redundant power sources 95 and 96.

Figure 7 illustrates yet another exemplary application for the auto-switching
duplex module 50 of Figure 4. A shown, a power strip 100 1s adapted to provide multiple

sets of duplex receptacles (e.g., four sets of duplex receptacles). A first portion 106 (1.¢.,

10
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the top row of receptacles) of the power strip may include receptacles that are coupled to
a power source 110 through a power cord 102 and a standard plug 103. Similarly, a
second portion 108 (1.e., the bottom row of receptacles) of the power strip 100 may be
coupled to a second power source 112 through a power cord 104 and a plug 105. Further,
the auto-switching duplex module 50 may be plugged into the power strip 100, such that
one plug of the module 50 1s plugged into one receptacle of each of the portions 106 and
108. In this manner, two electrical devices may be plugged into the receptacles 54 and 55
of the module 50, and be provided with redundant power from the power sources 110 and
112. As can be appreciated, multiple modules 50 may be plugged into the power strip 90
to provide additional sources of redundant power. Furthermore, the auto-switching
means of the module 50 may be directly incorporated into the power strip 90, so that the
power strip 90 1tself provides redundant power from the power sources 110 and 112.
Figure 8 illustrates a schematic diagram of another embodiment of an auto-
switching module 150. The basic functionality of the module 150 1s to facilitate the fast
transfer of power delivered to a load power connection 172 between a primary power
source connection 152 and an alternate power source connection 154. For example, the
module 150 may transfer the power during a period that 1s less than about 15
milliseconds, and preferably less than 10 milliseconds. Generally, the module 150
operates to couple the primary power source connection 152 to the load power connection
172 when the power at a primary power source 1s stable. Further, in response to an
interruption of power at the power source coupled to the primary power source
connection 152, the module 150 1s operable to couple the load power connection 172 to
the alternate power source connection 154 that 1s connected to an alternate power source
until power at the primary power source connection 152 1s restored. The module 150 may

be operable to sense various power quality features on the primary power source

11
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connection 152, and to switch the power connection 1n response to these features. The
power quality features sensed by the module 150 may include interruptions, voltage sag,
voltage fluctuations, frequency variations, or the like. The specific features and operation
of the module 150 are described 1n detail below.

The module 150 includes two single pole double throw (SPDT) relays 166 and
168 to facilitate the transfer of power between the primary power source connection 152
and the alternate power source connection 154. As shown, the relay 166 couples the hot
conductor 156 of the primary power source connection 152 to the hot conductor 170 of
the load power connection 172. The relay 166 also couples the hot node 158 of the
alternate power source 154 with the hot conductor 170 of the load power connection 172.
Similarly, the neutral conductors 157, 159 of the primary power source connection 152
and the alternate power source connectionl54, respectively, are also coupled to the
ncutral conductor 171 of the load power connection 172 through relay 168.

The module 150 also includes a third SPDT relay 164 that 1s positioned in the path
of the primary power source connection 152. The relay 164 serves to protect against an

22

undesirable effect referred to herein as “arc carryover.” Arc carryover occurs when the
current through the contacts of a relay 1s great enough to allow an arc generated by the
breaking of a contact to which a load was previously connected to continue until the
contact reaches the alternate source. This may result in an effective short-circuit between
two power sources, which under certain conditions, may cause the current to increase
rapidly, which could damage equipment or trip a circuit protection device, causing system
downtime. One way to reduce the probability of arc carryover 1s to ensure a sufficient
separation gap between the primary mnput relay contact and the secondary relay contact.

However, 1n space-limited applications, the size restrictions for the module 150 may

preclude the use of relays having a sufficient separation gap.

12
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To reduce the probability of arc carryover, the relay 164 1s introduced 1n the path
of the primary power source connection 152 as a disconnect relay. That 1s, the alternate
pole of the relay 164 1s unconnected. The relay 164 functions 1n a timed relationship with
the relays 166, 168 1in a manner such that during a transfer sequence from one power
source to the other, the disconnect relay 164 disengages the primary power path from the
secondary power path during the short period when the transfer relays 166 and 168
change from one position to the other. By slightly offsetting the timing of the actions of
the disconnect relay 164 from the switching action of the transfer relays 166 and 168, 1t
can be assured that the AC power will pass through a zero current level during the
transfer cycle. This, in conjunction with the addition of the third separation gap provided
by the relay 164, increases the arc suppression capacity of the module 150 significantly.
To control the timing and driving of the relays 164, 166, and 168, a Relay Driver and
Synchronization section 184 1s provided. The section 184 may include various analog
and digital electronics to drive the relays 164, 166, and 168. Driving the relays using
clectronics, as opposed to direct actuation from the power sources, has advantages that
are discussed below.

To further protect against arc carryover, a fuse or circuit breaker 162 1s positioned
in the path of the alternate power source connection 154. It should be appreciated that a
fuse or circuit breaker may be applied 1n the path of the primary power source connection
152 1n addition to, or instead of, the path of the alternate power source connection 154.
The fuse or circuit breaker 162 may be a fast acting device that 1s operable to open prior
to the opening of a branch circuit breaker, which may prevent localized overload
conditions from affecting other attached equipment on the same branch circuit. In one

embodiment, a 20 A power-limiting fast-acting fuse i1s used, but other values or other

13
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circuilt protection devices may be substituted to provide the desired protection 1n various
applications of the module 150. Further, the circuit breaker 162 may be resettable.

The mnventors have further recognized that 1t may be desirable to introduce a delay
when returning power from the alternate power source connection 154 to the primary
power source connection 152 following an interruption on the primary power source. In
this regard, a delay may help reduce the number of transitions in the cevent that the
primary power source 1S intermittent, or in a low-voltage condition that may cause the
relays to transfer back and forth unnecessarily. As an example, a delay of three to five
seconds may be introduced from the time the primary power source 1s stable to the time
the module 150 returns power from the alternate power source to the primary power
source. To provide this delay, a Voltage Sense and Return Transfer Delay section 180 1s
provided. The section 180 1s operable to sense the voltage at the primary power source
connection 152 via nodes 174 and 175. Once the section 180 has determined that the
voltage at the primary power source 152 has been available for a predetermined period of
time (e.g., 3 to 5 seconds), the section 180 provides a signal to the Relay Driver and
Synchronization section 184. As shown, the sections 180, 184 are coupled together by an
optical 1solator 182 that functions to electrically i1solate the primary power source
connection 152 from the alternate power source connection 154. After receiving a signal
from the section 180, the Relay Driver and Synchronization section 184 may then use
clectronic control circuitry to activate the relays 164, 166, and 168, which 1n turn returns
power from the alternate power source connection 154 to the primary power source
connection 152. It should be appreciated that the sections 180 and 184 may include
various digital and/or analog components to achieve the voltage sensmg and delay

functions. For example, in one embodiment the section 180 includes a digital timer.
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The use of electronic control circuitry by section 184 to drive the relays 164, 166,
168, mstead of direct actuation by the primary power source, may provide significant
advantages. In previous embodiments, the relays are energized by the primary power
source, such that the primary power source remains connected to the load power
connection when the primary power source 1s stable. In the event of a failure of the
primary power source, the relays are not held, and therefore release, which 1n turn
connects the load to the alternate power source. Upon return of power to the primary
source, the relays immediately energize, therefore reconnecting the load to the primary
power source. As discussed above, this configuration does not allow for a delay to be
introduced when transferring from the alternative power source back to the primary
power source. Further, this configuration requires the relays to be energized the majority
of the time (1.e., whenever the primary power source 1s stable), causing unnecessary
power consumption and reduced relay life expectancy, which reduces the overall
reliability of the module 150.

To solve the aforementioned problems, the relays 164, 166, 168 are driven from
the alternate power source connection 154. This 18 accomplished by coupling the relay
driver section 184 to the alternate power source connection 154 through nodes 176 and
177. Theretore, the previously described electronic delay circuitry may now use the
available alternate power source to operate from during the delay period. Further the
relays 164, 166, and 168 may be energized only during an outage period of the primary
power source 152, which may be a relatively rare event. Therefore, this configuration
may significantly extend the probable life expectancy of the relays, reduce power
consumption, and improve the overall reliability of the module 150. For example, 1n one
embodiment, the average power dissipation of the module 150 1s less than about 200

milliwatts, and preferably less than about 125 milliwatts.
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Although not shown, i1t should be appreciated that various types of circuit
protection devices (e.g., varistors, Zener diodes, etc.) may be coupled across the mput or
output conductors to limit voltage spikes due to external or switching transients. Also,
various types of line filters may be included 1f necessary or desired.

While the mvention has been 1illustrated and described in detail in the drawings
and foregoing description, such illustration and description 1s to be considered as
exemplary and not restrictive 1n character. For example, certain embodiments described
hereinabove may be combinable with other described embodiments and/or arranged 1n
other ways (e.g., process elements may be performed 1n other sequences). Accordingly, 1t
should be understood that only the preferred embodiment and variants thereof have been
shown and described and that all changes and modifications that come within the spirit of

the invention are desired to be protected.
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CLAIMS

What is claimed:

1. A power strip for use in delivering power to a plurality of devices,
comprising:

a first power cord for coupling with a tirst power source;

a second power cord for coupling with a second power source;

a first set of receptacles electrically coupled with the first power cord,

a second set of receptacles electrically coupled with the second power cord; and

a third set of receptacles electrically coupled with an auto-switching module, the

auto-switching module configured to sense a reduction of power quality from one of the
first or second power sources and to selectively interconnect the third set of receptacles to

either the first power cord or the second power cord responsive to the reduction of power

quality.

2. The power strip as set forth in Claim 1, wherein the auto-switching
module comprises a first plug for electrically coupling with one of the first set of
receptacles and a second plug for electrically coupling with one of the second set ot
receptacles, such that selectively interconnecting the third set of receptacles to either the
first power cord or the second power cord responsive to the reduction of power quality
comprises electrically coupling the third set of receptacles either to the one ot the first set

of receptacles via the first plug or to the one of the second set of receptacles via the

second plug.

3. The power strip as set forth in Claim 1, wherein the third set of
receptacles is removably coupled with the first and second sets of receptacles via the

auto-switching module.

4. The power strip as set forth in Claim 1, wherein the first set of receptacles
is arranged in a first row and the second set of receptacles 1s arranged in a second row

adjacent to the first row.
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5. The power strip as set forth in Claim 1, wherein the first power cord

terminates in a standard power plug for plugging into a standard receptacle.

6. The power strip as set forth in Claim 1, wherein the first power cord and

the second power cord are disposed in a single power cable that terminates 1n two power

plugs for plugging into two standard receptacles.

7. The power strip as set forth in Claim 1, further comprising:
an arc carryover suppresser operable to force an interrupt in current flowing into

the third set of receptacles during a time when the auto-switching module 1s switching

responsive to the reduction of power quality.

8. The power strip as set forth in Claim 1, wherein the first power source 1s

mains line power.

0. The power strip as set forth in Claim 1, wherein the auto-switching
module is configured to selectively interconnect the third set of receptacles to either the

first power cord or the second power cord responsive to the reduction of power quality

after a predetermined period of time.

10.  The power strip as set forth in Claim 1, wherein the auto-switching
module is configured to switch interconnection of the third set of receptacles from the

first power cord to the second power cord responsive to the reduction of power quality in

a period of time that is less than about 15 milliseconds.

11.  The power strip as set forth in Claim 1, wherein the auto-switching

module comprises one or more relays.

12.  The power strip as set forth in Claim 1, wherein the auto-switching

module comprises a timer.

13.  The power strip as set forth in Claim 1, wherein the auto-switching
module comprises an optical isolation circuit for isolating the first and second power

SOUrCcSs.
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14. The power strip as set forth in Claim 1, wherein the power quality includes

at least one of interruptions, undervoltage, overvoltage, voltage fluctuations, or frequency

variations.

15.  The power strip as set forth in Claim 1, wherein the auto-switching

module has an average power dissipation at full load of less than about 5 watts.

16. The power strip as set forth in Claim 1, wherein the auto-switching

module has an average power dissipation at no load of less than about 200 milliwatts.

17.  The power strip as set forth in Claim 1, wherein the reduction in power
quality corresponds to a change in value of a parameter selected from the group
consisting of: interruptions, under-voltage, over-voltage, under-current, over-current,

voltage fluctuations, current fluctuations, and frequency variations.

18. A method for use in delivering power to a device having a power cord

terminating in a standard plug, said method comprising the steps of:

coupling a power strip electrically with a first power source and a second power
source, so that a first set of receptacles of the power strip is electrically coupled with the
first power source, a second set of receptacles of the power strip is electrically coupled
with the second power source, and a third set of receptacles of the power strip 1s

electrically coupled with the first power source via an auto-switching module;

sensing a reduction in power quality from the first power source using the auto-

switching module; and

switching the third set of receptacles to be electrically coupled with the second

power source responsive to sensing the reduction in power quality.

19.  The method as set forth in Claim 18, further comprising:

suppressing arc carryover during the step of switching the third set of receptacles

to be electrically coupled with the second power source.
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20.  The method as set forth in Claim 18, further comprising:

coupling a first plug of the auto-switching module electrically with one of the first
set of receptacles so that the third set of receptacles is electrically coupled with the first

power source prior to the step of switching; and

5 coupling a second plug of the auto-switching module electrically with one of the

second set of receptacles,

wherein switching the third set of receptacles to be electrically coupled with the
second power source responsive to sensing the reduction in power quality comprises
electrically coupling the third set of receptacles with the second power source via the

10  second plug subsequent to the step of switching.
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