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REMOTE DISPLAY AMMETER FOR POWER PLUG OR POWER STRIP 

Cross Reference to Related Applications 

[0001] This application claims priority to U.S. Provisional Patent Application 

No. 60/519,434 filed on November 12, 2003 entitled "Cabinet Mounting For Power 

Strip" and U.S. Provisional Patent Application No. 60/546,246 filed on February 20, 

2004 entitled "Remote Readout for Power Plug or Power Strip". The disclosure of 

each of the above-identified provisional applications is incorporated herein by 

reference. 

Field of the Invention 

[0002] The present invention generally relates to power strips and power 

cords and more particularly to a power strip and power cord including a remote 

display ammeter. 

Background of the Invention 

[0003] Electronic cabinets generally are provided with power strips built into 

the cabinet for ease in plugging in electronic equipment provided within the cabinet. 

Typically, such power strips are permanently mounted on the back of the cabinet 

which makes the power strip accessible from the rear of the cabinet, the cabinet 

typically being provided with a rear door for this purpose. In use, such conventional 

installations sometimes make it awkward to reach the power strip for purposes of 

plugging and unplugging equipment to the outlets provided in the power strip, and 

for checking the status of the power input to the cabinet itself. The power strips 

generally provide for circuit protection as a result of one or more circuit breakers 

mounted in the power strip. 
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[0004] In other applications, such as machinery or large appliances, power 

cords are usually located at the rear of or lower portion of the appliances or 

machines being powered such that access to the power cord for monitoring the 

status of the current or power usage is often limited. 

[0005] Based on the foregoing, it is the general object of the present invention 

to provide a power strip or power cord that improves upon, or overcomes the 

problems and drawbacks associated with prior art devices. 

Summary of the Invention 

[0006] The present invention provides a power strip including a housing 

coupled to a first end portion of a power supply cord, the housing having an 

electrical receptacle mounted thereto and electrically connected to the first end 

portion of the power supply cord, the power supply cord having a second end 

connectable to a power source. Typically, the second end of the power supply cord 

includes an attached male plug for connecting the power strip to an electrical outlet 

or a power cord. 

[0007] A current sensor is coupled to the first end portion of the power supply 

cord between the at least one electrical receptacle and the second end, the current 

sensor for detecting electrical current flow through the power supply cord. The 

current sensor providing an output that varies in proportion to the current flow 

through the power supply cord. 

[0008] A processing circuit is coupled to the output of the current sensor for 

converting an output voltage of the current sensor to a DC voltage proportional to 

the electrical current flow detected in the power supply cord. A display device is 

coupled to the processing circuit for displaying one of the current, voltage, power, 

and phase associated with the power supply cord at the current sensor. 

[0009] In one embodiment of the power strip of the present invention, the 

display device is mounted in the housing of the power strip. Alternatively, a remote 

cable is provided connectable between the housing of the power strip and an 

ammeter housing such that the display device is positionable remote from the power 

strip for displaying the status of the electrical load of the devices connected to the 

power strip in a convenient location. 

[0010] The present invention also provides a versatile mounting system for 

mounting the power strip to a surface. The mounting system improves upon the 

general configuration of a rectangular cross section of the power strip by providing a 
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T-shaped slot in a rear face, opposite the face which has the female outlets. This T­

shaped slot can be used to mount the power strip on conventional screws provided 

in the cabinet, such that they stand off from the wall in which the strip will be 

mounted. The T-shaped slot allows the strip to be slid over the heads of a plurality 

of such screws, following which the screws can be tightened as required. 

[0011] Alternatively, the power strip having a T-shaped slot or mounting 

keyway, can be provided with uniquely designed mounting accessories, in the form 

of brackets, or clips, for use in mounting the power strip, depending upon the needs 

of a user, in a particular electronic cabinet/enclosure or to other mounting surfaces. 

One form of bracket useful in mounting the power strip is of Z-shape so as to 

provide an offset mounting with a Z-bracket coupled to the T-slot. 

[0012] Another type of mounting bracket is an L-shaped bracket which can be 

used for mounting the power strip at a right angle relative to a surface to which the 

L-shaped bracket is mounted. 

[0013] A swivel bracket is also described, and allows the power strip to be 

rotated in the cabinet by the user after installation so as to facilitate to an even 

greater extent the versatility of the mounting to accommodate the user's needs in 

plugging and unplugging electronic equipment from the power strip. 

[0014] Finally, a springed mounting clip configuration of generally U-shape is 

adapted to encircle the rear wall portion of the power strip defining the T-slot, to 

allow the entire unit to be quickly and easily removed or mounted in the cabinet 

without need for additional hardware. Accordingly, the T-slot is not utilized with 

the U-shape mounting clips. 

[0015] A drop-in clip is also disclosed which when mounted directly on the 

unit allows the power strip to be installed with a drop-in mounting method, again 

requiring no additional hardware. 

[0016] It will be apparent that each cabinet enclosure, equipment rack, or 

other mounting surface for the power strip will present unique mounting 

requirements. 

[0017] Accordingly, the present invention seeks to provide a number of 

components along with a power strip having a T-shaped slot in the rear face so that 

the power strip can be mounted in/ to a variety of enclosures, racks, and other 

surfaces so as not to require a skilled artisan for field installation. 
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[0018] Additionally, the present invention provides a power cord including a 

cable having a male plug connector attached at a first end of the cable and a female 

plug connector attached at a second end of the cable. One of the male and female 

plug connectors including a housing having a current sensor mounted ther~in and 

connected to the cable for detecting the electrical current flow therethrough. An 

ammeter housing is provided including a processing circuit and a display device 

mounted therein for displaying the status of the electrical draw through the power 

cord at a location remote from the power cord. For example, if the power cord is 

utilized on a floor or under machinery, the ammeter housing can be positioned in an 

accessible area for convenient viewing or monitoring of the status of the electrical 

draw through the power cord. 

[0019] In another aspect of the present invention, a power cord adapter is 

provided having a housing including a first side having a male plug connector 

extending therefrom and a second side having a female plug connector mounted 

thereto or defined thereby. The male and female plug connectors are electrically 

connected one to the other via a plurality of wires disposed inside the housing in a 

conventional manner. A current sensor is mounted in the housing and connected to 

one of the wires for detecting electrical current flow through the wire and provides 

an output signal that varies in proportion to the current flow detected. A processing 

circuit including a display device are coupled to the current sensor for displaying 

characteristics of the electrical draw through the power cord adapter. 

(0020] In yet another aspect of the present invention a cabinet for housing 

electrical equipment is provided. The cabinet having a first side defining an opening 

for mounting electrical equipment therein and a second side having a power strip in 

accordance with the present invention removably mounted thereto for providing 

power to the electrical equipment. The power strip including a remote display 

device for displaying at least one of the current, voltage, power, and phase 

associated with the power supply cord at the current sensor. The display device is 

mounted to the first side of the cabinet such that the electrical draw associated with 

the power strip can be conveniently viewed from the first side of the cabinet. 

[0021] The foregoing and still other objects and advantages of the present 

invention will be more apparent from the detailed explanation of the preferred 

embodiments of the invention in connection with the accompanying drawings 
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wherein throughout the figures, like reference numerals describe like elements of the 

invention. 

Brief Description Of The Drawings 

(0022) FIG. 1 is a perspective view of a power strip in accordance with the 

present invention. 

[0023) FIG. 2 is an exploded perspective view of a power cord adapter 

according to the present invention shown as connectable between a conventional 

power strip and a wall outlet. 

[0024] FIG. 3 is a schematic drawing of one embodiment of each of supply, 

sensing and processing circuits in accordance with the present invention. 

(0025) FIG. 4 is a perspective view of another embodiment of a power strip 

according to the present invention. 

(0026) FIG. 5 is a perspective view of a power cord and remote ammeter in 

accordance with the present invention. 

(0027) FIG. SA is an end view of the power cord of FIG. 5. 

(0028) FIG. 6 is a perspective view of another embodiment of a power cord 

adapter according to the present invention. 

(0029] FIG. 7 is a perspective view of yet another embodiment of a power 

cord adapter according to the present invention. 

[0030] FIG. 8 is a partial perspective view of a rear side of a cabinet for storing 

electrical equipment in accordance with the present invention. 

[0031] FIG. 9 is a partial perspective view of a front side of the -cabinet of 

FIG. 8. 

(0032] FIG. 10 is a partial perspective view of the rear side of another 

embodiment of a cabinet for storing electrical equipment in accordance with the 

present invention. 

(0033) FIG. 11 is a perspective view of the rear side of a power strip according 

to the present invention including a T-slot for mounting the power strip to a surface. 

[0034) FIG. 12 is a perspective view of a rear side of the power strip of FIG. 11 

shown with a plurality of corresponding mounting brackets in accordance with the 

present invention. 
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Detailed Description Of The Preferred Embodiments 

[0035] Referring to Fig. 1, an exemplary embodiment of a power strip in 

accordance with the present invention is shown generally at 10. The power strip 10 

includes a housing 12 having a plurality of electrical outlets 14 mounted to a front 

.face 15 of the housing. The electrical outlets 14 are electrically connected to a first 

end portion (not shown) of a power supply cord 16 in a conventional manner for 

providing electrical power to the outlets. A male plug 18 is attached to a second end 

20 of the power supply cord 16. Typically, the male plug 18 is connected to an 

electrical outlet 76 (shown in FIG. 2) for providing electrical power to the power 

strip 10. 

[0036] The power strip 10 includes a circuit breaker 24 also mounted to the 

front face 15 of the housing 12 and including a reset button 26 and overcurrent 

indicator 28. The circuit breaker 24 opens in the event of an overcurrent condition 

and provides overcurrent protection to electrical equipment associated with the 

power strip 10. 

[0037] Referring to FIGS. 1 and 3, the power strip 10 includes a current sensor 

module 30 mounted in the housing 12 and including a current sensor 32 (shown in 

· -FIG. 3) and a power supply generally referred to by the reference numeral 34. In the 

FIG. 3 embodiment, the power supply 34 includes a transformer 36 coupled to the 

power supply cord 16, a rectifier 38 and voltage regulator 40 supplying electrical 

power, V 00 = +5 volt to the current sensor 32. In other embodiments of the present 

invention, the current sensor 32 could be battery powered. 

[0038] As also shown in FIG. 3, a sensing circuit 31 includes the current sensor 

32 having current sensing terminals 42 and 44 connectable to a wire of the power 

supply cord 16 for detecting the electrical current flow therethrough. Typically, the 

current sensor 32 includes a Hall effect sensor that detects the current flow through 

the power supply cord 16 and provides an output voltage proportional thereto at an 

output terminal 46 of the current sensor. In the FIG. 3 embodiment, an RJ45 

connector 48 is coupled to the outputs of the current sensor 32 for connecting the 

sensing circuit 31 to a processing circuit 50 via a remote cable 52. 

[0039] In a preferred embodiment of the present invention, the current sensor 

32 is an Allegro® MicroSystems, Inc., ACS750 current sensor having a supply 

voltage V cc of approximately 5 volts for sensing currents in a range of 

approximately -50 to +50 Amperes. The output of the Allegro® MicroSystems 
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current sensor has a positive slope (> V cc/2) when an increasing current flows from 

the sensing terminal 38 to sensing terminal 36. The Allegro® current sensor 

provides an electrical offset voltage or quiescent output voltage which is the output 

of the current sensor when the current flow in the power supply cord 16 is zero 

equal to Vcc/2 or approximately 2.5 volts. Thus, the current sensor 32 provides an 

AC output voltage having a first portion proportional to the detected current flow in 

the power supply cord 16 and a second portion equal to the offset voltage. 

[0040] Referring again to FIG. 3, the processing circuit 50 includes a·processor 

54 coupled to the outputs of the current sensor 32 via a coupler 56 that is connectable 

to an end of the remote cable 52. A capacitor 58 removes a DC component of the 

output signal of the current sensor 32 and series resistors 60 and 62 divide the 

amplitude of the output of the current sensor compatibility with and further 

processing by the processor 54. In the preferred embodiment, the processor 54 

includes an RMS to DC converter for converting the AC portion of the output of the 

current sensor into a proportional DC voltage. In a preferred embodiment, the DC 

voltage output from the RMS to DC converter is ~- a range of O to 200 m V and is 

then converted accordingly for displaying of characteristics of the electrical draw 

associated with the power strip 10 at the current sensor 32. As shown in FIG. 3, a 

voltmeter and/ or display device 62 is coupled to the output 64 of the processor 54 

for converting the output of the processor 54 and displaying one of the current, 

voltage, power and phase of the power supply cord 16 at the current sensor 32. In a 

preferred embodiment the display device 62 includes a panel DC voltmeter model 

SP400 made by Lascar Electronics, Inc. of Erie, Pennsylvania. 

[0041] Still referring to FIG. 1, the processing circuit 50 and display device 62 

are housed in an ammeter housing 68 that is coupled to current sensor module 30 

and the housing 12 via a remote cable 52. The remote cable 52 includes male 

couplers 53 at the ends thereof for removably connecting the remote cable to the 

power strip 10 via a female coupler 108. In other embodiments of the power strip 10, 

the processing circuit 50 and ammeter housing 68 is coupled to the current sensor 

module 30 via a wireless connection for wireless transmission of the output of the 

current sensor 32 to the processing circuit 50. Alternatively, the power strip 10 or 

processing circuit 50 can be coupled to a computer network such as a LAN so that a 

computer can be utilized for monitoring or analysis of the power utilized by the 

power strip and devices coupled thereto. 
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[0042] FIG. 4 is an illustration of another embodiment of a power strip 90 in 

accordance with the present invention. The power strip 90 is similar in construction 

and operation to the power strip 10 of FIG. 1, except that both the processing circuit 

50 and display device 62 are mounted inside the housing 12. A female coupler 108 is 

also provided and mounted to the housing 12 for connecting an additional remote 

ammeter housing 68 including a processing circuit 50 to the output of the current 

sensor module 30. 

[0043] Referring to FIG. 2, the present invention provides a power cord 

adapter, generally referred to by the reference number 70A. As shown in FIG. 2, the 

power cord adapter 70A is connectable between a conventional power strip 72 

having a male plug 74 and an electrical outlet, generally referred to as 76. The 

power cord adapter 70A includes a housing 78A having a male plug 80 extending 

from a first side of the housing and a female plug connector 82 mounted to another 

side of the housing. The male and female plug connectors 80 and 82 are electrically 

coupled one to the other via a plurality of wires disposed inside the housing 78A in a 

conventional manner. In the FIG. 2, configuration, the power cord adapter 70A 

monitors the electrical draw of the power strip 72 at the male plug 74. A current 

sensor module 30 including a current sensor 32 are mounted in the housing 78A for 

electrical connection with at least one wire coupled to the male plug 74. The 

ammeter housing 68 houses the processing circuit 50 and display device 62 and is 

coupled to the current sensor module 30 via the remote cable 52. The operation of 

the current sensor module 30 and processing circuit 50 are the same as set forth 

above with respect to the power strip 10. Accordingly, the power cord adapter 70A 

is compatible with any power strip or power cord for monitoring and displaying the 

electrical draw of appliances coupled thereto. 

[0044] FIG. 6 shows a power cord adapter 70B according to the present 

invention that is similar to the power cord adapter 70A of FIG. 2 wherein the 

housing 78B includes the processing circuit 50 and display device 62 mounted 

therein. A coupler 108 is provided connected to the processing circuit 50 for 

connecting an additional remote voltmeter and/ or display device 62 to the power 

cord adapter 70B. 

[0045] Referring to FIG. 7, another embodiment of a power cord adapter in 

accordance with the present invention is generally referred to by the reference 

numeral 70C. The power cord adapter 70C includes a housing 78C having a male 
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plug 80 and female plug connector 82 mounted at opposing ends of the housing. 

The power cord adapter 70C includes a plurality of wires disposed inside the 

housing 78C and electrically connecting the male and female plug connectors 80 and 

82 respectively, in a typical fashion known in the art. A current sensor module 30 is 

mounted interior the housing 78C and includes a current sensor 32 coupled to one of 

the wires coupling the male and female plugs 80, 82 together for detecting the 

electrical current flow therethrough as described above. A coupler 108 is mounted 

to the housing 78C and electrically connected to the output of the current sensor 32 

for connecting a processing circuit 50 including a remote voltmeter and/ or display 

device 62 to the power cord adapter 70C. 

[0046] Referring to FIG. 5 a power cord 100 in accordance with the present 

invention includes opposing male and female plug ends, generally 102 and 104 

respectively. The female plug end 104 is coupled to one end of the power cord 100 

and includes a plug housing 106 having a female plug connector 109 and current 

sensor module 30 mounted therein. The female plug connector 109 (shown in FIG. 

SA) is electrically connected to one end of the power cord 100 as is known in the art. 

The current sensor module 30 includes a current sensor 32 (shown in FIG. 3) 

electrically connected to a wire of the power cord 100 as set forth above with respect 

to the power cord 16 of FIG. 1. A female coupler 108 is mounted to the plug housing 

106 and coupled to the current sensor 32 for connecting the current sensor to a 

remote ammeter housing 68 via a remote cable 52 and coupler 53 as discussed 

hereinabove with respect to the power strip 10 of FIG. 1. As shown in FIG. 5, the 

remote ammeter housing 68 includes a display device 62 for displaying 

characteristics of the electrical draw of appliances coupled to the power cord 100 at 

the female plug end 104 as detected by the current sensor 32. In other embodiments 

of the power cord 100, the current sensor module 30 can be mounted in a housing 

110 at the male plug end 102 for monitoring the electrical draw at the male plug end 

102 and a power source coupled thereto. 

[0047] FIG. 8 shows a cabinet for housing electrical equipment according to 

the present invention generally referred to by the reference numeral 120. The 

cabinet 120 includes a rear access door 122, the door being shown in an open 

position so as to reveal the interior of the cabinet from a rear side. A power strip 10 

in accordance with the present invention is mounted on swivel brackets 124, 

allowing the power strip to be rotated relative to the cabinet in order to facilitate 
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plug-in connections between power cords 126 for the equipment 128, 130 and the 

power strip. The power strip 10 includes a power cord 16 as described above, which 

is connectable to a source of power by conventional means. 

[0048] As shown in FIG. 9, a front side of the cabinet 120 provides access to 

the electrical equipment 128, 130 mounted therein. A display device 62 and/ or 

remote ammeter /voltmeter 63 is mounted to the front side of the cabinet 120 for 

viewing from the front side of the cabinet. The ammeter /voltmeter 63 may be of 

analog variety, but preferably is a digital device. 

[0049] The display device 62 and/or remote ammeter/voltmeter 63 is coupled 

to the power strip 10 via the remote cable 52 and is operable in conjunction with a 

processing circuit 50 as set forth above. The processing circuit 50 can be housed 

either in the housing 12 of the power strip 10 or within the ammeter housing 68 as 

discussed above. FIG. 10 is an illustration of the cabinet 120 without the rear access 

door 122 to show the power cord 16 as arranged to exit the cabinet through a side 

wall 132 of the cabinet. 

[0050] Referring to FIG. 11, a rear side 134 of the power strip 10 defines a T-

slot 136 for mounting the power strip 10 to a surface 137 shown in dashed lines. An 

end cap 138 of the power strip 10 defines a T-slot 140 corresponding to the T-slot 136 

defined by the rear side 134 of the power strip. The surface 137 represents any 

surface the power strip 10 is mounted to such as the sidewall 132 of the cabinet 120. 

A bolt and nut fastener assembly generally referred to by the reference number 144 

couples the power strip 10 to the surface 137. As shown in FIG. 11, the fastener 

assembly 144 includes a bolt 145 having a head 146 that is receivable in the T-slot 134 

and a threaded portion 147 that extends outwardly from the T-slot 134 and through 

a corresponding mounting hole 148 defined by the surface 137. A nut 149 

threadably secureable to the threaded portion 147 of the bolt 145 secures the power 

strip 10 to the surface 137. As shown in FIG. 11, and is common in the art, flat 

washers, lock washers, lock nuts, or other types of fasteners and accessories can be 

used with the bolt 145 or substituted therefor. Accordingly, as arranged in FIG. 11, 

the power strip 10 is slidable along the T-slot relative to the surface 137 by loosening 

the fastener assembly 144. 

[0051] FIG. 12 shows the power strip 10 having a T-slot 136 defined at a rear 

side 134 thereof. Also shown in FIG. 6 is a plurality of mounting brackets that can be 

10 

Page 12 of 43



used for mounting the power strip 10 in various applications including mounting 

the power strip 10 inside of an electronic cabinet 120. 

[0052] Alternatively, and as supplied by the manufacturer of the power strip 

10 in the form of a kit, mounting accessories are provided with the understanding 

that each cabinet, enclosure, rack or other application is unique, and might require 

different solutions for mounting the power strip to the enclosure or frame of the 

individual unit which is to be equipped with a power strip in accordance with the 

present invention. 

[0053] Referring again to FIG. 12, a Z-bracket 150 is illustrated which is 

designed to offset the power strip 10 in order to afford improved access to the front 

face 15 of the power strip and to the female outlets 14 provided therein, as well as to 

the circuit breakers 24 which are generally also provided in the front face of the 

power strip. 

[0054] Also, provided by the manufacturer of the power strip 10, are L-

brackets 152 which allow mounting of the power strip at a right angle to a surface. 

For example, the L-brackets 152 are useful to mount the power strip 10 to a sidewall 

132 of the cabinet 120 such that the front face 15 of the power strip 10 can be 

mounted facing the rear of the cabinet to provide better access to the female outlets 

14 mounted thereto. 

[0055] Even more versatile are the swivel brackets 154 provided by the power 
\ 

strip manufacturer and illustrated in FIG. 12 that will allow the power strip 10 to be 

rotated through approximately 270° depending upon its location within the cabinet 

or other structure to which the power strip is mounted, thereby providing ready 

access to the front face 15 of the power strip 10. 

[0056] Spring clip 156, are also provided which are mountable to a surface 137 

and provide clip portions 157 between which the rear face 134 of the power strip 10 is 

engageable, without requiring the T-slot 136. The spring clips 156 provide for the 

removal and replacement of the power strip 10 without the need for tools. 

[0057] Drop-in clips 158 are also provided and include key-hole slots 160 to 

allow the power strip 10 to be installed in a "drop and hold" assembly, again 

requiring no tools. 

[0058] While exemplary embodiments of the present invention have been 

shown and described, various modifications and substitutions may be made thereto 

without departing from the spirit and scope of the invention. Accordingly, it is to be 
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understood that the present invention has been described by way of illustration and 

not limitation. 
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What is claimed is: 

1. A power strip comprising: 

a housing coupled to a first end portion of a power supply cord, the housing 

having at least one electrical receptacle mounted thereto and electrically connected 

to the first end portion of the power supply cord, the power supply cord having a 

second end connectable to a power source; 

a current sensor coupled to the first end portion of the power supply cord 

between the at least one electrical receptacle and the second end, the current sensor 

for detecting electrical current flow through the power supply cord and providing 

an output signal that varies in proportion to the current flow through the power 

supply cord; 

a processing circuit coupled to the output of the current sensor and including 

means for processing the output signal of the current sensor for displaying 

characteristics of the electrical current flow detected in the power supply cord, the 

processing circuit coupled to a display device, the display device for displaying at 

least one of the current, voltage, power, and phase associated with the power supply 

cord at the current sensor. 

2. The power strip according to claim 1 further comprising a sensor circuit 

including the current sensor and a power supply electrically connected to the 

current sensor and the first end portion of the power supply cord, the power supply 

for providing electrical power to the current sensor. 

3. The power strip according to claim 1 wherein the display device is mounted 

to the housing. 

4. The power strip according to claim 1 further comprising a remote cable 

coupled between the output of the current sensor and an input of the processing 

circuit such that the processing circuit and the display device are positionable 

remote from the housing. 
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5. The power strip according to claim 2 wherein the sensor circuit and the 

processing circuit include terminals for removably coupling a remote cable 

therebetween such that the processing circuit and display device are positionable 

remote from the housing. 

6. The power strip according to claim 5 wherein the terminals include RJ45 

connectors. 

7. The power strip according to claim 1 wherein the current sensor includes a 

Hall effect current sensor. 

8. The power strip according to claim 1 wherein the output signal of the current 

sensor includes an output voltage and the processing circuit includes means for 

converting the output voltage to a DC voltage proportional to the electrical current 

flow detected in the power supply cord. 

9. The power strip according to claim 8 wherein the means for converting the 

output voltage of the current sensor to a DC voltage includes an RMS to DC 

converter. 

iO. The power strip according to claim 1 further comprising means for wireless 

transfer of the output signal of the current sensor to the processing circuit such that 

the display device is positionable remote from the housing. 

11. The power strip according to claim 4 further comprising an ammeter housing 

wherein the processing circuit and the display device are housed in the ammeter 

housing. 

12. The power strip according to claim 10 further comprising an ammeter 

housing wherein the processing circuit and the display device are housed in the 

ammeter housing. 
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13. The power strip according to claim 1 wherein the output voltage of the 

current sensor includes a quiescent portion and a variable portion, the variable 

portion corresponding to the current flow detected in the power supply cord. 

14. The power strip according to claim 1 further comprising a male plug coupled 

to the second end of the power supply cord for connecting the power supply cord to 

a power source. 

15. The power strip according to claim 1 wherein the housing further comprises a 

T-slot defined in a surface thereof for mounting the housing to a surface. 

16. A power cord comprising: 

a multiple wire cable including a first end having a male plug connector 

attached thereto and a second end having a female plug connector attached thereto; 

one of the male and female plug connectors including a housing having a 

a current sensor mounted therein, the current sensor coupled to a wire of the cable 

between the male and female plug connectors, the current sensor for detecting 

electrical current flow through the cable and providing an output signal that varies 

in proportion to the current flow; 

a processing circuit coupled to the output of the current sensor and including 

means for processing the output signal of the current sensor for displaying 

characteristics of the electrical current flow detected in the cable, the processing 

circuit coupled to a display device, the display device for displaying at least one of 

the current, voltage, power, and phase associated with the power cord at the current 

sensor. 

a remote cable connected between an output of the current sensor and the 

processing circuit such that the display device can be positioned at a location remote 

from the power cord. 

17. The power cord according to claim 16 further comprising an ammeter 

housing wherein the processing circuit and the display device are disposed in the 

ammeter housing. 
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18. The power cord according to claim 16 wherein the remote cable is removably 

connectable between the housing of the one of the male and female plug connectors 

and the ammeter housing. 

19. The power cord according to claim 16 wherein the current sensor includes a 

Hall effect current sensor. 

20. The power cord according to claim 16 wherein the output signal of the 

current sensor includes an output voltage and the processing circuit includes means 

for converting the output voltage to a DC voltage proportional to the electrical 

current flow detected in the power supply cord. 

21. The power cord according to claim 21 wherein the means for converting the 

output voltage of the current sensor to a DC voltage includes an RMS to DC 

converter. 

22. The power cord according to claim 16 further comprising means for wireless 

transfer of the output signal of the current sensor to the processing circuit such that 

the display device is positionable remote from the power cord. 

23. A power cord adapter comprising: 

a housing having first and second ends; 

a male plug connector extending from the first end of the housing; 

a female plug connector mounted to the second end of the housing; 

a plurality of wires electrically connecting the male and female plug 

connectors one to the other and disposed in the housing; 

a current sensor mounted in the housing and coupled to one of the wires 

between the male and female plug connectors, the current sensor for detecting 

electrical current flow through the one of the wires and having an output terminal 

providing an output signal that varies in proportion to the current flow; 

a first electrical coupler mounted to the housing and connected to the output 

terminal of the current sensor; 

a processing circuit having an input connected to a second electrical coupler 

and including means for converting the output voltage of the current sensor to a DC 
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voltage proportional to the electrical current flow detected in the cable coupled to a 

display device, the display device for displaying at least one of the current, voltage, 

power, and phase associated with the cable at the current sensor; 

a remote cable removably connectable between the first and second electrical 

couplers for transferring the output of the current sensor to the processing circuit 

such that the display device can be positioned at a location remote from the cable. 

24. The power cord according to claim 23 wherein the first and second electrical 

couplers include RJ45 connectors. 

25. The power cord according to claim 23 further comprising an ammeter 

housing wherein the processing circuit and the display device are disposed in the 

ammeter housing. 

26. A power cord adapter comprising: 

a housing having first and second ends; 

a male plug connector extending from the first end of the housing; 

a female plug connector defined by the second end of the housing; 

a plurality of wires electrically connecting the male and female plug 

connectors one to the other and disposed in the housing; 

a current sensor mounted in the housing and coupled to one of the wires 

between the male and femaleplug connectors, the current sensor for detecting 

electrical current flow through the one of the wires and having an output terminal 

providing a voltage that varies in proportion to the current flow therethrough; 

a processing circuit coupled to the output of the current sensor and including means 

for converting the output voltage of the current sensor to a DC voltage proporti~nal 

to the electrical current flow detected in the one of the wires coupled to a display 

device, the display device for displaying at least one of the current, voltage, power, 

and phase associated with the one of the wires at the current sensor; 

the display device mounted in the housing. 

27. The power cord adapter according to claim 26 wherein the housing further 

comprises a connector coupled to an output of the processing circuit for coupling a 

remote display device thereto. 
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28. A cabinet for housing electrical equipment comprising: 

a first side defining at least one opening for mounting electrical equipment 

therein; 

a second side having a power strip removably mounted thereto for providing 

power to the electrical equipment; 

the power strip including a housing coupled to a first end portion of a power 

supply cord, the housing having at least one electrical receptacle mounted thereto 

and electrically connected to the first end portion of the power supply cord, the 

power supply cord having a second end extendable outwardly from the second side 

of the cabinet and connectable to a power source; 

a current sensor mounted in the housing and coupled to the first end portion 

of the power supply cord between the at least one electrical receptacle and the 

second end, the current sensor for detecting electrical current flow through the 

power supply cord and having an output providing a voltage that varies in 

proportion to the current flow through the power supply cord; 

a processing circuit coupled to the output of the current sensor and including 

means for converting the output voltage of the current sensor to a DC voltage 

proportional to the electrical current flow detected in the power supply cord coupled 

to a display device, the display device for displaying at least one of the current, 

voltage, power, and phase associated with the power supply cord at the current 

sensor; and wherein 

the display device is mounted to the first side of the cabinet. 

29. The cabinet according to claim 28 further comprising a remote cable coupled 

between the output terminal of the current sensor and the processing circuit wherein 

both of the processing circuit and the display device are positionable at a location 

remote from the power strip. 

30. The cabinet according to claim 29 further comprising an ammeter housing 

wherein the processing circuit and the display device are disposed in the ammeter 

housing, the ammeter housing being mounted to the cabinet such that the display 

device is viewable from the first side of the cabinet. 
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31. The cabinet according to claim 28 wherein the housing includes a surface 

defining a T-slot for removably mounting the power strip to a surface of the cabinet. 
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ABSTRACT 

[0059] A power strip is providing including a housing coupled to a first end 

portion of a power supply cord, the housing having an electrical receptacle mounted 

thereto and connected to the power supply cord, the power supply cord having a 

second end connectable to a power source. A current sensor is coupled to the power 

supply cord between the electrical receptacle and the second end for detecting 

electrical current flow through the power supply cord and providing an output 

signal that varies in proportion to the current flow through the power supply cord. 

A processing circuit coupled to the output of the current sensor includes a display 

device for displaying at least one of the current, voltage, power, and phase 

associated with the power supply cord at the current sensor. The display device can 

be remotely coupled to the power strip for positioning the display in a convenient 

location. 
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_X ___ is attached hereto. 
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Application Serial No .. _____________ _ 

and was amended on~-----------------' 
(if applicable) 

I hereby state that I have reviewed and understand the contents of the 
above-identified specification, including the claims, as amended by any 
amendment referred to above. 

I acknowledge the duty to disclose to the U.S. Patent and Trademark Office 
all information known to be material to the patentability of this application in 
accordance with Title 37, Code of Federal Regulations, Sections 1.56 and 1.63(d). 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 
119(a)-(d) or (f), or 356(b) of any foreign application(s) for patent or inventor's 
certificate or plant breeders rights certificate(s), or 356(a) of any PCT international 
application which designated at least one country other than the United States of 
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20/02/2004 
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Priority 
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I hereby claim the benefit under Title 35, United States Code, §120 of any 
United States application(s) listed below and, insofar as the subject matter of each 
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application in the manner provided by the first paragraph of Title 35, United 
States Code, §112, I acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations, §1.56 and l.63(d) which occurred 
between the filing date of the prior application and the national or PCT 
international filing date of this application: . 

(Application Serial No.) (Filing Date) (Status) 
(Patented, pending, 
abandoned) 

I hereby appoint all registered patent attorneys associated with Customer 
Number 35301 assigned to the firm of McCormick, Paulding & Huber LLP, 
CityPlace II, 185 Asylum Street, Hartford, Connecticut 06103-3402, telephone (860) 
549-5290, as my attorneys to prosecute this application, to make alterations and 
amendments therein, to receive the patent and all correspondence relating to 
this application, and to transact all business in the D.S. Patent and Trademark 
Office connected therewith, and the said attorneys are hereby given full power of 
substitution and revocation. 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. · 
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Applicant Information 

Applicant Authority Type: : Sole Inventor 

Primary Citizenship Country:: French 

Status:: Full Capacity 

Given Name:: Jean Luc 

Middle Name:: 

Family Name:: Godard 

Name Suffix:: 

City of Residence:: Glenside 

State or Province of Residence:: Pennsylvania 

Country of residence:: United States 

Street of mailing address: : 2 43 4 Rosemore Avenue 

City of mailing address:: Glenside 

State or province of mailing address: : Pennsylvania 

Country of mailing address:: United States 

Postal or Zip Code of mailing address:: 19038 
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Correspondence Information 
Correspondence Customer Number:: 35301 

Name:: Donald J. MacDonald 

Street of mailing Address:: McCormick, Paulding & Huber, LLP 

185 Asylum Street, City Place II 

City of mailing address:: Hartford 

State or Province of mailing address:: Connecticut 

country of mailing address: : United States 

Postal or Zip Code of mailing address:: 06103 

Phone Number:: 860-549-5290 

Fax Number:: 860-527-0464 

E-Mail address: : macdonald@ip-lawyers.com 

Representative Information 
~epresentative Customer 

Number:: 35301 

~epresentative Designation: : Registration Number:: 

!Primary 42,823 

~ssociate 19,279 

Associate 38,419 

Associate 23,093 

Associate 22,655 

Associate 36,147 

Associate 44,726 

Associate 48,945 

Associate 31,961 

Associate 24,529 

Associate 22,965 

Associate 18,686 

Associate 24,420 

Page # 3 

Representative Name:: 

Donald J. MacDonald 

William C. Crutcher 

Marina F. Cunningham 

Arthur F. Dionne 

Chester E. Flavin 

Richard D. Getz 

Wm. Tucker Griffith 

Wayne R. Grohs 

J. Kevin Grogan 

Frederick J. Haesche 

John C. Hilton 

Donald K. Huber 

John C. Linderman 
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~ssociate 42,823 Donald J. MacDonald 

Associate 38,541 Daniel G. Mackas 

Associate 40,088 Richard R. Michaud 

Associate 45,156 Jeanne M. Tanner 

Associate 44,322 Nicholas J. Tuccillo 

Associate 51,096 Kevin H. Vanderleeden 

Associate 34,988 Andrea C. Walsh 

Associate 46,302 John A. Kramer 

Domestic Priority Information 

~pplication:: Continuity Type:: Parent Parent Filing 

Application:: Date:: 

Provsional Utility 60/519,434 11/12/03 

Provisional Utility 60/546,246 02/20/04 

Foreign Priority Information 

Country:: Application number:: Filing Date:: Priority Claimed: 

Page # 4 Initial 10/07 /04 

Page 40 of 43



Assignee Information 

Assignee name:: The Wiremold Company, Brooks Electronics Division 

Street of mailing address:: 13200 Townsend Road 

City of mailing address:: Philadelphia 

State or Province of mailing address: : Pennsylvania 

Country of mailing address:: United States 

Postal or Zip code of mailing address:: 19154 
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UTILITY 
PATENT APPLICATION 

TRANSMITTAL 
(Only for new nonprovisional applications under 37 CFR 1.53(b)) 

APPLICATION ELEMENTS 
See MPEP chapter 600 concerning utillty patent application contents. 

PTO/SB/05 (09-04) 
Approved for use through 07/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 
nd to a collection of information unless it dis la s a valid 0MB control number. 

Attorney Docket No. 

First Inventor 

Title 

Express Mail Label No. 

ADDRESS TO: 

5793-0009 

Jean Luc Godard 

REMOTE DISPLAY AMMETER FOR. .. 

EV3319997111 US 

Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

,q-
0 
t­
o 

=o ...... _ ...... 
1.0 
2.D 
3.0 

Fee Transmittal Form (e.g., PTO/SB/17) 
(Submit an original and a duplicate for fee processing) 
Applicant claims small entity status. 
See 37 CFR 1.27. 

Specification [Tota/ Pages 20 
Both the daims and abstrad must start on a new page 
(For information on the preferred arrangement, see MPEP 608.01 (a)) 

Drawing(s) (35 U.S.C. 113) [Total Sheets 8 

5. Oath or Declaration [Tota/ Sheets 3 
a. 0 Newly executed (original or copy) 
b. D A copy from a prior application (37 CFR 1.63(d)) 

_J_for continuation/divisional with Box 18 completed) 
i. LJ DELETION OF INVENTOR{S) 

Signed statement attached deleting inventor(s) 
name in the prior application, see 37 CFR 
1.63(d)(2) and 1.33(b). 

6. 0 Application Data Sheet. See 37 CFR 1. 76 

7. D CD-ROM or CD-R in duplicate, large table or 
~puter Program {Appendix) 

8. 

LJ Landscape Table on CD 

Nucleotide and/or Amino Acid Sequence Submission 
(if applicable, items a. - c. are required) 
a. D Computer Readable Form (CRF) 
b. Specification Sequence listing on: 

i.D 
iLD 

CD-ROM or CD-R (2 copies); or 
Paper 

c. D Statements verifying identity of above copies 

1-----==A~C:.:C:..::O=-:M==-PA=-.:.:.:::N...:.Y.!!IN.:.:G:::..::::A!!.P...:.P....::L~IC=:A~T..:..:.::IO::.:.N.=....:...P.:...:A:.:..:R:..:T..=S~~..,..o,.-....1 

9. D Assignment Papers (cover sheet & document(s)) 
C\J 

Name of Assignee. ______________ _ 

10. D 37 CFR 3.73(b) Statement 
(when there is an assignee) 

0Powerof 
Attorney 

11. D English Translation Document (if applicable) 

12. D lnfo~tion Disclosure Statement (PTO/SB/OB orPT0-1449) 
L..J Copies of citations attached 

13. D Preliminary Amendment 

14. 0 Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 

15. D Certified Copy of Priority Document(s) 
(if foreign priority is claimed) 

16. D Nonpublication Request under 35 U.S.C. 122(b)(2)(B)(i). 
Applicant must attach form PTO/SB/35 or equivalent. 

11. D Other:, ________________ _ 

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the 
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

D Continuation D Divisional D Continuation-in-part (CIP) of prior application No.: ................................ . 

Prior application infonnation: Examiner ______________ _ Art Unit: _____________ _ 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 35301 

Name 

Address 

City 

Country 

Signature 

Donald J. MacDonald, McCormick, Paulding & Huber, LLP 

185 Asylum Street, City Place II, 18th Floor 
Hartford, Connecticut 06103 

Hartford 

OR ~ Correspondence address below 

Zip Code 06103 

Fax 860-527-0464 

Date October 7, 2004 

Registration No. 
Attome /A ent 42,823 

This collection of information is required by 37 C R 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, induding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fonn, call 1-BOO-PT0-9199 and select option 2. 

Page 42 of 43



.::=:::::-- PTO/SB/17 (10-04) 
~ Approved for use through 07/31/2006. 0MB 0651-0032 

\ 

~ U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

r (~- ""F' ~EETRA N 1

S
995 MITTAL'" ~•=OO OO • °"'~"" d ·~=:~::.;;":·•~id 0MB =UOI ""~ 

r-"'J Application Number 

<
~ for FY 2005 FilingDate October7,2004 
I.> First Named Inventor Jean Luc Godard 

Effective 10/01/2004. Patent fees are subject to annual revision. 

-. 

D Applicant claims small entity status. See 37 CFR 1.27 

""TOTALAMOUNTOFPAYMENT I($) 1,164.00 

METHOD OF PAYMENT (check all that apply) 

~ Check □ Credit card □ Money D Other D None 
Order 

0 Deposit Account: 

Deposit 
Account 
Number 
Deposit 
Account 
Name 

..... I 1-3--02_3_5 ______ __,I 
I McCormick Paulding Huber I 

The Director is authorized to: (check all that apply) 

Ocharge fee(s) indicated below 0 Credit any overpayments 

0charge any additional fee(s) or any underpayment of fee(s) 

□charge fee(s) indicated below, except for the filing fee 

to the above-identified deposit account. 

FEE CALCULATION 
1. BASIC FILING FEE 
large Entity Small Entity 
Fee Fee ee Fee Fee Descrigtlon Fee Paid 
voae 1:i-1 ..oae 1:i-1 
1001 790 2001 395 Utility filing fee 

1002 350 2002 175 Design filing fee 

1003 550 2003 275 Plant filing fee 

1004 790 2004 395 Reissue filing fee 

1005 160 2005 80 Provisional filing fee 

SUBTOTAL (1) I($) 790.00 I 
2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE 

Fee from 
Extra Claims befgw Fee Paid 

Total Claims ~ -20** = [I[J XI 1fl I~ 198 ! 
~J~ndent []:] _ 3- = [CJ XI 88 I~ 176 I 
Multiple Dependent I ____ ! =i i 
Larae Entitv Small Entitv 
Fee Fee Fee Fee Fee Descri(!tion 
Code ($) Code ($) 

1202 18 2202 9 Claims in excess of 20 

1201 88 2201 44 Independent claims in excess of 3 

1203 300 2203 150 Multiple dependent claim, if not paid 

1204 88 2204 44 - Reissue independent claims 
over original patent 

1205 18 2205 9 - Reissue claims in excess of 20 
and over original patent 

SUBTOTAL (2) !($) 374.00 I 
-or number previoustv naid, if areater; For Reissues. see above 

SUBMITTED BY 

Name (Print/Type) 

Signature 

Examiner Name 

Art Unit 

Attornev Docket No. 5793-0009 

FEE CALCULATION (continued) 

3. ADDITIONAL FEES 
Larae Entitv Small Entitv 

Fee Fee Fee Fee Fee Description 
Code ($) Code ($) i= .... g.,.;,t 

1051 130 2051 65 Surcharge - late filing fee or oath 

1052 50 2052 25 Surcharge - late provisional filing fee or 
coversheet 

1053 130 1053 130 Non-English specification 

1812 2,520 1812 2,520 For filing a requestfor ex parte reexamination 1-----➔ 

1804 920* 1804 920* Requesting publication of SIR prior to 
Examiner action 

1805 1,840* 1805 1,840* Requesting publication of SIR after 
Examiner action 

1251 110 2251 55 Extension for reply within first month 

1252 430 2252 215 Extension for reply within second month 

1253 

1254 

980 2253 490 Extension for reply within third month 

2254 765 Extension for reply within fourth month 1,530 
.. 

1255 2,080 2255 1,040 Extension for reply within fifth month 

1401 340 

1402 340 

1403 300 

1451 1,510 

1452 110 

1453 1,330 

1501 1,370 

1502 490 

1503 660 

1460 130 

1807 50 

1806 180 

8021 40 

1809 790 

1810 790 

2401 170 Notice of Appeal 

2402 170 Filing a brief in support of an appeal 

2403 150 Request for oral hearing 

1451 1,510 Petition to institute a public use proceeding 

2452 55 Petition to revive - unavoidable 

2453 665 Petition to revive - unintentional 

2501 685 Utility issue fee (or reissue) 

2502 245 Design issue fee 

2503 330 Plant issue fee 

1460 130 Petitions to the Commissioner 

1807 50 Processing fee under 37 CFR 1.17(q) 

1806 

8021 

2809 

2810 

180 Submission of Information Disclosure Stmt 

40 Recording each patent assignment per 
property (limes number of properties) 

395 Filing a submission after final rejection 
(37 CFR 1.129(a)) 

395 For each additional invention to be 
examined (37 CFR 1.129(b)) 

1801 790 2801 395 Request for Continued Examination (RCE) 

1802 900 1802 900 Request for expedited examination 
of a design application 

Other fee (specify) _______________ -.==---..!:::::===~ 
*Reduced by Basic Filing Fee Paid SUBTOTAL (3) I($) O 

{Complete (,t applicable)) 

Telephone 860-549-5290 

Date I October 7, 2004 

WARNING: lnformati n on this form may become public. Credit card information should not 
be included on this ' rm. Provide credit card information and authorization on PTO-2038. 

This collection of information is required by 37 CFR 1.17 and 1.27. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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