
t3-FBb-07    04:28pin    Fron-Sandia Patents ^5058441418 T-432   P.003 F-365 

PATENT 
Serial No.: 10/S17.007 
Group Mo.: 3729 
Page 3 

In the Claims 

Please amend Claims 1, 17, 29, 30 and 35 as follows: 

Claim 1 (currently amended): A metliod for forming a plurality of permanent magnets vAih two 

different north-south magnetic pole alignments, comprising the steps of: 

(a) magnetizing each permanent magnet with the same north-south magnetic pole alignment; 

and 

(b) switching the north-south magnetic pole alignment of a portion of the permanent magnets 

by: 

(i) temporarily heating the portion of the permanent magnets to a temperature in the range 

a range of 0 - 200 °C below a Curie temperature th^eef of the portion of the 

permanent magnets, thereby reducing a first threshold for switching of the north-south 

magnetic pole alignment of the portion of the permanent magnets; and 

(ii) exposing the portion of the permanent magnets to a magnetic field which is directed 

oppositely to the north-south magnetic pole alignment of the permanent magnets, with 

the oppositely-directed magnetic field having a magnetic field strength which is above 

the first threshold for switching the alignment of the portion of the permanent 

magnets, while being below a second threshold for switching of tlie north-south 

magnetic pole aligmnent for a remainder of the permanent magnets. 

Claim 2 (original): The method of Claim 1 wherein the permanent magnets comprise rare-eardi 

permanent magnets. 

Claim 3 (original): The method of Claim 1 wherein the portion of the permanent magnets 

comprise neodymium-iron-boron (NdFeB) permanent magnets. 

Claim 4 (original): The method of Claim 3 wherein the remainder of the permanent magnets 

comprise samarium-cobalt (SmCo) permanent magnets. 

Claim 5 (original): llie method of Claim 4 wherein the oppositely-directed magnetic field is 

produced, at least in part, by the SmCo permanent magnets. 
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Claim 6 (original); The metliod of Claim 5 fbrther including a step of locating a soft-magnetic 

plate proximate to at least one pole of tlie SmCo permanent magnet for enhancing the 

oppositely-directed magnetic field. 

Claim 7 (original): The method of Claim 1 wherein the permanent magnets are located on or 

within a substrate. 

Claim 8 (original): The method of Claim 7 wherein the permanent magnets are arranged in a 

side-by-side arrangement, and the portion of the permanent magnets comprises every 

other permanent magnet in the side-by-side arrangement. 

Claim 9 (original): The method of Claim 1 wherein the permanent magnets are arranged in a 

two-dimensional array, and the portion of the permanent magnets comprises every other 

row of permanent magnets in the two-dimensional array. 

Claim 10 (original): The method of Claim 1 wherein the step of exposing each permanent 

magnet in the portion of the permanent magnets to the oppositely-directed magnetic field 

comprises providing an external magnetic field for generating the oppositely-directed 

magnetic field. 

Claim 11 (original): The method of Claim 10 wherein the step of exposing each pennanent 

magnet in the portion, of tlie permanent magnets to the oppositely-durected magnetic field 

comprises a step of concentrating the extemal magnetic field at the location of each 

permanent magnet within tlie portion of the permanent magnets. 

Claim 12 (original): The method of Claim 11 wherein the step of concentrating the extemal 

magnetic field at the location of each permanent magnet in the portion of the permanent 

magnets comprises locating a soft magnetic material proximate to at least one pole of 

each permanent magnet in the portion of the permanent magnets. 

Claim 13 (original): The method of Claim 12 wherein the step of locating the soft-magnetic 

material proximate to at least one pole of each permanent magnet in the portion of the 

permanent magnets comprises providing the soft-magnetic material on or within a plate 

formed from a non-magnetic material. 
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Claim 14 (original): The method of Claim 12 wherein the step of locating the soft-magnetic 

material proximate to at least one pole of each pennanent magnet in the portion of the 

permanent magnets comprises providing the soft-magnetic material in the form of a soft- 

magnetic plate. 

Claim 15 (original): The method of Claim 14 wherein the soft-magnetic plate is shaped to 

provide the oppositely-directed magnetic field to the portion of the permanent magnets, 

and to fiirther direct the external magnetic field into the remainder of the permanent 

magnets in a direction substantially equal to tlie north-south magnetic field alignment 

thereof. 

Claim 16 (original): The method of Claim 15 wherein die external magnetic field is generated by 

an electrical current passing througli a meandering electrical conductor disposed within a 

plurality of elongate slots formed in the soft-magnetic plate, ^ ; 

Claim 17 (currently amended); A method for forming a plurality of permanent magnets with two 

opposite north-south magnetic pole aligruncnts, comprising the steps of; 

(a) providing a first set of the permanent magnets having a first Curie temperature; 

(b) providing a second set of the permanent magnets having a second Curie temperature 

lower than tlie first Curie temperature; 

(c) magnetizing the first and second sets of the permanent magnets with the same north-south 

magnetic pole alignment; and 

(d) switching the north-south magnetic pole alignment of the second set of the permanent 

magnets by temporarily heating each permanent magnet in the second set of the 

permanent magnets to a temperature in therongo aran^e of 0 - 200 °C below the second 

Curie temperauire in the pfeflenco of while being present in a magnetic field which is 

oppositely directed to the north-south magnetic pole alignment of the first and second 

sets of tlie permanent magnets, with the magnetic field being above a first threshold for 

switching the north-south magnetic pole alignment of the second set of the permanent 

magnets at the temperature to which the second set of the permanent magnets are 

temporarily heated and below a second threshold for switching the north-south magnetic 

pole alignment of tiie first set of die pennanent magnets. 

PAGE 5f12*RCVDAT2f13/20075:34:49PM [Eastern Standard Timel'SVR:^ 



13-Feb-07    04:28pni    Fron-Sandia Patents 4505644M18 M32   P. 006/012 F-365 

PATENT 
Serial No.: 10/817,007 
Group No.: 3729 
Page 6 

Claim 18 (original): The method of Claim 17 wherein the first set of the permanent magnets 

comprises samarium-cobalt (SmCo) permanent magnets. 

Claim 19 (original): The method of Claim 18 wherein the second set of the pennanent magnets 

comprises neodymium-iron-boron (NdFeB) permanent magnets. 

Claim 20 (original): The method of Claim 17 wherein the steps of providing the first and second 

sets of the permanent magnets comprises providing the first and second sets of the 

permanent magnets on or within a substrate. 

Claim 21 (origmal): Tht method of Claim 20 wherein the steps of providing the first and second 

sets of the permanent magnets further comprises providing an alternating arrangement of 

the pennanent magnets from the first and second sets of the permanent magnets. 

Claim 22 (original): The method of Claim 20 wherein the steps of providing the first and second 

sets of the permanent magnets further comprises providing an aixay of the permanent 

magnets, wdth a plurality of rows in the array being fonned from tlie second set of the 

permanent magnets, and with a remainder of the rovvs in the array being formed fi-om tlie 

first set of the permanent magnets. 

Claim 23 (original): The method of Claim 22 wherein the rows in the array formed fi-om the 

second set of the permanent magnets are alternated with the rows in the array formed 

ft^om the first set of the pennanent magnets. 

Claim 24 (original): The method of Claim 17 wherein the oppositely-directed magnetic field is 

produced, at least in part, by the first set of the permanent magnets. 

Claun 25 (original): The method of Claim 24 further including a step of locating a sofl-magnetic 

- plate proximate to at least one pole of each pennanent magnet in the first set of the 

pennanent magnets for enliancing the oppositely-directed magnetic field. 

Claim 26 (original): The method of Claim 17 wherem the oppositely-directed magnetic field 

comprises an external magnetic field. 
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Claim 27 (original): The method of Claim 26 further comprising a step of concentrating the 

external magnetic field at the location of each permanent magnet in the second set of the 

permanent magnets. 

Claim 2S (original): The method of Claim 27 wherein the step of concentrating the external 

magnetic field at the location of each permanent magnet in the second set of the 

peimanent magnets comprises locating a soft-magnetic material proximate to at least one 

pole of each permanent magnet in the second set of the permanent magnets. 

Claim 29 (cun-ently amended): The method of Claim 28 wherein the step of locating the soft- 

magnetic material proximate to tiie at least one pole of each permanent magnet in the 

second set of the permanent magnets comprises providing the soft-magnetic material on 

or within a plate formed &om a non-magnetic material. 

Claim 30 (currently amended): The method of Claim 28 wherein the step of locating the soft- 

magnetic material proximate to the at least one pole of each permanent magnet in the 

second set of the permanent magnets comprises providing the soft-magnetic material as a 

soft-magnetic plate. 

Claim 31 (original): The method of Claim 17 wherein the first Curie temperature is in the range 

of 700 - 800 "C, and the second Curie temperature is in the range of300 - 400 * 
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Claim 32 (original): A method for forming a first set of permanent magnets with a north-south 

magnetic pole alignment and a second set of permanent magnets with an opposite north- 

south magnetic pole alignment, comprising steps of: 

(a) forming the first set of permanent magnets on or within a substrate in an unmagnetized 

state, with the first set of permanent magnets having a first Curie temperature; 

(b) forming the second set of permanent magnets on or within tlie substrate in an 

unmagnetized state, with the second set of permanent magnets having a second Curie 

temperature lower than the first Curie temperature; 

(c) magnetizing the first and second sets of permanent magnets with the same north-south 

magnetic pole alignment; 

(d) switching the north-south magnetic pole alignment of the second set of the permanent 

magnets by: 

(i) heating the first and second sets of permanent magnets to a temperature in a range of 

0 - 200 *C below ihe second Curie temperature; 

(ii) exposing the first and second sets of permanent magnets to a magnetic field 

oppositely directed to the north-south magnetic pole alignment of the first set of 

permanent magnets, with the magnetic field being above a threshold for switching the 

north-south magnetic pole alignment of the second set of permanent magnets while 

being below another threshold for switching the north-south magnetic pole alignment 

of the first set of permanent magnets; and 

(iii) cooling the first and second sets of permanent magnets and thereby locking in an 

oppositely-directed north-south magnetic pole alignment for the second set of 

permanent magnets. 

Claim 33 (original): The method of Claim 32 wherein the first set of permanent magnets 

comprises samarium-cobalt (SmCo) permanent magnets, and the second set of pennanent 

magnets comprises neodymium-iron-boron (NdFeB) permanent magnets. 

Claim 34 (original): The method of Claim 32 wherein die cooling step comprises cooling the 

first and second sets of permanent magnets down to room temperature. 
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Claim 35 (currently amended): A method for forming a plurality of permanent magnets with two 

different north-south magnetic pole alignments, comprising the steps of: 

(a) magnetizing each permanent magnet with the same north-south magnetic pole alignment; 

and 

(b) switching the north-south magnetic pole alignment of a portion of the permanent magnets 

by: 

(i) teniporarily heating the portion of the permanent magnets to a temperature in the range 

a range of 0 - 100 *C above a Curie temperature thereof and below a Curie 

temperature for a remainder of the permanent magnets, thereby reducing a first 

threshold for switching of the north-south magnetic pole alignment of the portion of 

the permanent magnets; and 

(ii) exposing the portion of the permanent magnets to a magnetic field which is directed 

oppositely to the north-south magnetic pole alignment of the permanent magnets, 

with the oppositely-directed magnetic field having a magnetic field strength which is 

above the first threshold for switching the alignment of the portion of the permanent 

magnets, while being below a second threshold for switching of the north-south 

magnetic pole alignment for the remainder of the permanent magnets. 

Claim 36 (original): Tlie method of Claim 35 wherein the portion of the permanent magnets 

comprise neodymium-iron-boron (NdFeB) permanent magnets, and the remainder of the 

permanent magnets comprise samarium-cobalt (SmCo) permanent magnets. 
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