
 

 
 
 
 

TAK Quick Release Series 04-05  
PRECISION WIRE STRAIGHTENER  

INSTRUCTIONS FOR USE  
 
 
 
 
 
 
 
 
 
 

TAK Enterprises Incorporated 
70 Enterprise Drive • Bristol, CT 06010-7400 

(860) 583-0517 • (860) 585-0479 
e-mail: tak@takenterprises.com  • www.takenterprises.com 



    Before working with your TAK product, please observe all safety precautions with the use of wire 
and machinery.  DO NOT HANDLE WIRE AROUND EXPOSED ELECTRICAL WIRES OR 
CIRCUITS. Be careful when working with fellow employees. MAKE SURE MACHINERY IS OFF. 
 
   TOOLS NEEDED: 
   Allen Wrenches: 
    Model:  PWSQR04: 3/16, 1/4, 5/16, 3/8 
    Model:  PWSQR05: 3/16, 5/16, 3/8 
   0-70 in/lb Torque Wrench  
 
PREPARATION: 
 
The wire straightener may be mounted for a feed from the left or right, with the first or initial bank, called 
bank 1, either horizontal or vertical as required.  For example, if the axle for the wire coil is vertical, the 
first bank of the straightener should be mounted with the axles of the straightener bearings vertical also. 
(See mount/feed options print)  
 
Mount the wire straightener between the machine and wire coil.  The unit is shipped so the quick release 
handles are easily accessible in the front and top positions.  The unit should be fastened securely to the 
machine and supported on the opposite end with the floor mount.  Another option is to floor mount both 
ends independent of your machine. 
 
When aligning for mounting, make sure the wire from the straightener is level and in line with the machine 
feed wire line.  This is very important to avoid variation in feeding or straightness. 
 
Do not attach or allow anything to touch the wire in the path between the wire straightener and the feed 
mechanism other than a support in longer feeds. 
 
 
SPECIAL QUICK RELEASE FEATURE  (Refer to Detail A) 
 
The unit is equipped with a special quick release mechanism that allow bearings #2 thru #6 to be 
released for loading wire in the unit while maintaining the integrity of the operating bearing adjustments.  
“QS” and all other bearing adjustments should be made when the handle is in the closed or 
operating position only. Adjustments must not be made when in the released position, as this could 
cause the handles to be inoperable. Should this be inadvertently encountered, simply back off the 
adjusting screws, close the handles, and re-adjust properly.  When the bearings are properly adjusted, 
check to be sure the opposing five sets of adjusting screws are at between 15 & 18 in/lbs of torque.  
DO NOT OVER TIGHTEN ! 



 
 
“QUICK-SET” SETUP PROCEDURE  (Refer to Detail A) 
 
1) Hand straighten a piece of the wire to be used (approximately 30" long) for setup. 
2) Set bearings (#3& #5) on the small cap side to (.266"for a #4 and .315” for a #5) with a Gauge 

block or pin.  Make sure to have the quick release handles closed and secure.  Place the block 
between the small cap and the bearing roll.  Use the adjusting screw to gently squeeze the block in 
this position.  Adjust the opposing screw against the roll plate with 15-18 in/lbs of torque until the 
gauging block slips out with a small amount of resistance. DO NOT OVER TIGHTEN ! 

3) Refer to the setting chart and find your wire diameter in the leftmost column. 
4) Read across to the “QS Large” column.  This is the set block size for all the bearing rolls on the 

large cap side. 
5) Perform the same procedure as step in step #2 to get the “QS Large” spacing between the cap and 

rolls #2, #4 & #6. 
6) Loosen the cap screws holding the two adjustable rolls at each end, rotate the eccentric center 

collar so you can place the wire thru the unit.  For adjustment use a 7/8” open end wrench and a 
5/16” hex wrench. Turn the collar into the direction of the wire travel when adjusting.  This way the 
guide rolls won't jam should the hex cap screw inadvertently loosen. Do this on each bank.  Adjust 
these rolls so they are just touching the set up piece of wire and re-tighten the holding screws.  
When the set up wire is pulled back and forth, all rolls should now turn together. 

7) This is considered to be the “QS” or “Zero wire deflection” setting. 
8) Follow the above procedure for the second bank. 
 
 
 
STRAIGHTENING ADJUSTMENTS  (Refer to Det "A") 
 
This section of the procedure varies depending on many factors including but not limited to:  size, 
consistency, tensile strength, hardness, surface condition, coil diameter, cast, cleanliness and condition 
of the material to be straightened.  The following procedure is a rule of thumb method proven to give the 
best and most consistent results. 
 
1) Start without the wire in the straightener, on the first bank. Adjust bearings #2, #3, #4, #5 & #6 

inward 4% to 8% of the diameter of the material being used. This varies depending on your 
requirements and the material condition. With first time users, always start with very mild 
adjustments and advance only if satisfactory results are not obtained. The use of lighter adjustments 
compared to conventional units (not TAK design) is strongly suggested. 

2) Look in the setting chart for the percent of offset you are going to use, read down the columns to 
the line that has the wire size you are using.  There are (2) columns, one for the small cap side 
(bearings #3 & #5) and another for the large cap side (bearings #2, #4 & #6). 

3) These are the size blocks to be used in setting the offset to cause the “break “ in the wire so the 
remaining bearings can “reform” it to a straight condition. 



4) Pull back the quick release handle, allowing the bearings to move out of the way.  At this time insert 
the wire to be straightened through the first bank. When the wire is through the straightener,  re-
engage the quick release handle until it locks in the detent. 

5) You are now ready to start adjusting for straightness using only bearing #5.  Note that the adjusting 
screws are marked with a white dot of paint for visual reference for rotation.  Re-Adjust the 
torque on the #5 roll plate to 15-18 in/lbs of torque with no wire in the bank. 

6) If the proper amount of “break percentage” was used, adjusting bearing #5 into and away from the 
centerline of the wire should cause the wire to curve in both directions.  At this point you will have 
control of the wire path.  If not, go back to the setting table and look for the next higher range and 
repeat the above steps. 

7) Adjust until the wire is fairly straight in this plane. 
8) Proceed to bank number two following the same procedure as the first bank until straightness in 

both planes meets your requirements.  Remember, use only bearing #5 for fine adjustments to 
straightness. 

9) Once the initial set up has been completed only very small adjustments will  be required to maintain 
straightness as long as the attributes of the wire remain constant.  Proper and efficient use of the 
TAK PRECISION WIRE STRAIGHTENER is learned through experience.  These operating 
instructions are meant as a guide.  Many experienced users have developed their own procedures 
with equal success.  Keep in mind that this is a precision unit and must be treated with care.  Use 
proper tools when setting up the unit or attaching to other equipment. Make sure not to exceed 
15-18 in/lbs of torque on any adjusting screws with the wire removed from the bank. 

 
 
 
 
 



 
REMEMBER.............. 

 
KEEP IT STRAIGHT WITH A TAK PRECISION WIRE STRAIGHTENER. 

 
 
 
 
 
 

TAK Enterprises, Inc. 
70 Enterprise Drive       Bristol, CT 06010-7400 
1-(860)-583-0517   Fax  1-(860)-585-0479 

 
www.takenterprises.com   E-mail: tak@takenterprises.com 

 
 
 
 
 
 
Please be aware that the use of non-TAK replacement 
parts for your TAK Precision Wire Straightener can result 
in: 
 

• Split bearings 
• Marks on soft materials 
• Damage to plating on material 
• Non-repeatable set-up (as designed) 
• Pre-set characteristics ineffective 
• Record congruity characteristics ineffective 

 
The TAK PWS’s are designed with all features and 
dimensional tolerances being coordinated for its full 
functional capabilities. The TAK Straightener will not 
perform as advertised unless each detail is within the TAK 
design perimeters with absolute consistency required for 
dependable and consistent results. 
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PWS Quick Set Modifications & Setting Instructions. 
This is used only to update an older unit to current “QS” 

 
 

 
1.) Loosen the screws retaining the roll caps. 
2.) Place size blocks/gages of (.266”for a #4 and .315” for a #5) between the small roll cap and the (2) stationary mounted bearings at the 

ends of the straightener. 
3.) Pull the cap snugly against the blocks/gages and retighten the cap mounting screws. 
4.) Remove the blocks/gages from between the cap and bearings. 
5.) Place gage blocks/gages of (3.312”for a #4 and 4.188” for a #5) between the cap that was just positioned and the other larger cap that 

was loosened in the first step. 
6.) Pull the larger cap snugly against the blocks/gages and against the other smaller cap, and retighten the mounting screws in the larger cap. 
7.) Check to be sure that the caps are parallel w/in .001 from end to end.  If not go back and redo step #5 & #6. 
8.) Make sure that all cap retaining screws are tight. 
9.) On both ends, drill and dowel the caps to the body in a convenient location.  Use a 1/8” or similar dowel/pin.  This will keep the caps in 

proper location to use the QS setting system. 
10.) Refer to the table for the size wire you are going to use. 
11.) Make sure the Quick release handle is closed securely. 
12.) Place the “QS” size block/gage found in the table between the large cap and the bearing.  Adjust the bearing to just retain the size 

block/gage between the cap and bearing using the adjusting screws on each end of the bearing roll plate. 
13.) Adjust all the movable bearings (9) by the same method. 
14.) This is the “Wire Zero” position for the size wire being used. 
15.) All adjustments for wire “break” are performed in the same manner as the settings described above. 
 



#4 PWS SETTINGS TABLE

Wire Size "QS" Large "QS" Small 4.0% 4.0% 6.0% 6.0% 8.0% 8.0% 10.0% 10.0% 12.0% 12.0% 14.0% 14.0% 16.0% 16.0% 18.0% 18.0% 20.0% 20.0% 22.0% 22.0% 24.0% 24.0% 26.0% 26.0%

0.092 0.295 0.266 0.299 0.270 0.301 0.272 0.303 0.273 0.304 0.275 0.306 0.277 0.308 0.279 0.310 0.281 0.312 0.283 0.314 0.284 0.316 0.286 0.317 0.288 0.319 0.290
0.093 0.294 0.266 0.298 0.270 0.300 0.272 0.302 0.273 0.303 0.275 0.305 0.277 0.307 0.279 0.309 0.281 0.311 0.283 0.313 0.285 0.315 0.286 0.316 0.288 0.318 0.290
0.094 0.293 0.266 0.297 0.270 0.299 0.272 0.300 0.274 0.302 0.275 0.304 0.277 0.306 0.279 0.308 0.281 0.310 0.283 0.312 0.285 0.314 0.287 0.316 0.289 0.317 0.290
0.095 0.292 0.266 0.296 0.270 0.298 0.272 0.299 0.274 0.301 0.276 0.303 0.277 0.305 0.279 0.307 0.281 0.309 0.283 0.311 0.285 0.313 0.287 0.315 0.289 0.317 0.291
0.096 0.291 0.266 0.294 0.270 0.296 0.272 0.298 0.274 0.300 0.276 0.302 0.278 0.304 0.279 0.306 0.281 0.308 0.283 0.310 0.285 0.312 0.287 0.314 0.289 0.316 0.291
0.097 0.289 0.266 0.293 0.270 0.295 0.272 0.297 0.274 0.299 0.276 0.301 0.278 0.303 0.280 0.305 0.282 0.307 0.283 0.309 0.285 0.311 0.287 0.313 0.289 0.315 0.291
0.098 0.288 0.266 0.292 0.270 0.294 0.272 0.296 0.274 0.298 0.276 0.300 0.278 0.302 0.280 0.304 0.282 0.306 0.284 0.308 0.286 0.310 0.288 0.312 0.290 0.314 0.291
0.099 0.287 0.266 0.291 0.270 0.293 0.272 0.295 0.274 0.297 0.276 0.299 0.278 0.301 0.280 0.303 0.282 0.305 0.284 0.307 0.286 0.309 0.288 0.311 0.290 0.313 0.292
0.100 0.286 0.266 0.290 0.270 0.292 0.272 0.294 0.274 0.296 0.276 0.298 0.278 0.300 0.280 0.302 0.282 0.304 0.284 0.306 0.286 0.308 0.288 0.310 0.290 0.312 0.292
0.101 0.285 0.266 0.289 0.270 0.291 0.272 0.293 0.274 0.295 0.276 0.297 0.278 0.299 0.280 0.301 0.282 0.303 0.284 0.305 0.286 0.307 0.288 0.309 0.290 0.311 0.292
0.102 0.284 0.266 0.288 0.270 0.290 0.272 0.292 0.274 0.294 0.276 0.296 0.278 0.298 0.280 0.300 0.282 0.302 0.284 0.304 0.286 0.306 0.288 0.308 0.290 0.310 0.293
0.103 0.283 0.266 0.287 0.270 0.289 0.272 0.291 0.274 0.293 0.276 0.295 0.278 0.297 0.280 0.299 0.282 0.301 0.285 0.303 0.287 0.305 0.289 0.307 0.291 0.309 0.293
0.104 0.281 0.266 0.286 0.270 0.288 0.272 0.290 0.274 0.292 0.276 0.294 0.278 0.296 0.281 0.298 0.283 0.300 0.285 0.302 0.287 0.304 0.289 0.306 0.291 0.308 0.293
0.105 0.280 0.266 0.284 0.270 0.287 0.272 0.289 0.274 0.291 0.277 0.293 0.279 0.295 0.281 0.297 0.283 0.299 0.285 0.301 0.287 0.303 0.289 0.305 0.291 0.308 0.293
0.106 0.279 0.266 0.283 0.270 0.285 0.272 0.288 0.274 0.290 0.277 0.292 0.279 0.294 0.281 0.296 0.283 0.298 0.285 0.300 0.287 0.302 0.289 0.305 0.291 0.307 0.294
0.107 0.278 0.266 0.282 0.270 0.284 0.272 0.286 0.275 0.289 0.277 0.291 0.279 0.293 0.281 0.295 0.283 0.297 0.285 0.299 0.287 0.301 0.290 0.304 0.292 0.306 0.294
0.108 0.277 0.266 0.281 0.270 0.283 0.272 0.285 0.275 0.288 0.277 0.290 0.279 0.292 0.281 0.294 0.283 0.296 0.285 0.298 0.288 0.301 0.290 0.303 0.292 0.305 0.294
0.109 0.276 0.266 0.280 0.270 0.282 0.273 0.284 0.275 0.287 0.277 0.289 0.279 0.291 0.281 0.293 0.283 0.295 0.286 0.297 0.288 0.300 0.290 0.302 0.292 0.304 0.294
0.110 0.274 0.266 0.279 0.270 0.281 0.273 0.283 0.275 0.285 0.277 0.288 0.279 0.290 0.281 0.292 0.284 0.294 0.286 0.296 0.288 0.299 0.290 0.301 0.292 0.303 0.295
0.111 0.273 0.266 0.278 0.270 0.280 0.273 0.282 0.275 0.284 0.277 0.287 0.279 0.289 0.282 0.291 0.284 0.293 0.286 0.296 0.288 0.298 0.290 0.300 0.293 0.302 0.295
0.112 0.272 0.266 0.277 0.270 0.279 0.273 0.281 0.275 0.283 0.277 0.286 0.279 0.288 0.282 0.290 0.284 0.292 0.286 0.295 0.288 0.297 0.291 0.299 0.293 0.301 0.295
0.113 0.271 0.266 0.276 0.271 0.278 0.273 0.280 0.275 0.282 0.277 0.285 0.280 0.287 0.282 0.289 0.284 0.291 0.286 0.294 0.289 0.296 0.291 0.298 0.293 0.300 0.295
0.114 0.270 0.266 0.274 0.271 0.277 0.273 0.279 0.275 0.281 0.277 0.284 0.280 0.286 0.282 0.288 0.284 0.290 0.287 0.293 0.289 0.295 0.291 0.297 0.293 0.299 0.296
0.115 0.269 0.266 0.273 0.271 0.276 0.273 0.278 0.275 0.280 0.278 0.282 0.280 0.285 0.282 0.287 0.284 0.289 0.287 0.292 0.289 0.294 0.291 0.296 0.294 0.299 0.296
0.116 0.268 0.266 0.272 0.271 0.274 0.273 0.277 0.275 0.279 0.278 0.281 0.280 0.284 0.282 0.286 0.285 0.288 0.287 0.291 0.289 0.293 0.292 0.295 0.294 0.298 0.296
0.117 0.266 0.266 0.271 0.271 0.273 0.273 0.276 0.275 0.278 0.278 0.280 0.280 0.283 0.282 0.285 0.285 0.287 0.287 0.290 0.289 0.292 0.292 0.294 0.294 0.297 0.296
0.118 0.265 0.266 0.270 0.271 0.272 0.273 0.275 0.275 0.277 0.278 0.279 0.280 0.282 0.283 0.284 0.285 0.286 0.287 0.289 0.290 0.291 0.292 0.294 0.294 0.296 0.297
0.119 0.264 0.266 0.269 0.271 0.271 0.273 0.274 0.276 0.276 0.278 0.278 0.280 0.281 0.283 0.283 0.285 0.285 0.287 0.288 0.290 0.290 0.292 0.293 0.295 0.295 0.297
0.120 0.263 0.266 0.268 0.271 0.270 0.273 0.273 0.276 0.275 0.278 0.277 0.280 0.280 0.283 0.282 0.285 0.285 0.288 0.287 0.290 0.289 0.292 0.292 0.295 0.294 0.297
0.121 0.262 0.266 0.267 0.271 0.269 0.273 0.271 0.276 0.274 0.278 0.276 0.281 0.279 0.283 0.281 0.285 0.284 0.288 0.286 0.290 0.288 0.293 0.291 0.295 0.293 0.297
0.122 0.261 0.266 0.265 0.271 0.268 0.273 0.270 0.276 0.273 0.278 0.275 0.281 0.278 0.283 0.280 0.286 0.283 0.288 0.285 0.290 0.287 0.293 0.290 0.295 0.292 0.298
0.123 0.259 0.266 0.264 0.271 0.267 0.273 0.269 0.276 0.272 0.278 0.274 0.281 0.277 0.283 0.279 0.286 0.282 0.288 0.284 0.291 0.287 0.293 0.289 0.296 0.291 0.298
0.124 0.258 0.266 0.263 0.271 0.266 0.273 0.268 0.276 0.271 0.278 0.273 0.281 0.276 0.283 0.278 0.286 0.281 0.288 0.283 0.291 0.286 0.293 0.288 0.296 0.291 0.298
0.125 0.257 0.266 0.262 0.271 0.265 0.274 0.267 0.276 0.270 0.279 0.272 0.281 0.275 0.284 0.277 0.286 0.280 0.289 0.282 0.291 0.285 0.294 0.287 0.296 0.290 0.299
0.126 0.256 0.266 0.261 0.271 0.264 0.274 0.266 0.276 0.269 0.279 0.271 0.281 0.274 0.284 0.276 0.286 0.279 0.289 0.281 0.291 0.284 0.294 0.286 0.296 0.289 0.299
0.127 0.255 0.266 0.260 0.271 0.262 0.274 0.265 0.276 0.268 0.279 0.270 0.281 0.273 0.284 0.275 0.286 0.278 0.289 0.280 0.291 0.283 0.294 0.285 0.296 0.288 0.299
0.128 0.254 0.266 0.259 0.271 0.261 0.274 0.264 0.276 0.266 0.279 0.269 0.281 0.272 0.284 0.274 0.286 0.277 0.289 0.279 0.292 0.282 0.294 0.284 0.297 0.287 0.299
0.129 0.253 0.266 0.258 0.271 0.260 0.274 0.263 0.276 0.265 0.279 0.268 0.281 0.271 0.284 0.273 0.287 0.276 0.289 0.278 0.292 0.281 0.294 0.283 0.297 0.286 0.300
0.130 0.251 0.266 0.257 0.271 0.259 0.274 0.262 0.276 0.264 0.279 0.267 0.282 0.270 0.284 0.272 0.287 0.275 0.289 0.277 0.292 0.280 0.295 0.283 0.297 0.285 0.300
0.131 0.250 0.266 0.255 0.271 0.258 0.274 0.261 0.276 0.263 0.279 0.266 0.282 0.269 0.284 0.271 0.287 0.274 0.290 0.276 0.292 0.279 0.295 0.282 0.297 0.284 0.300
0.132 0.249 0.266 0.254 0.271 0.257 0.274 0.260 0.277 0.262 0.279 0.265 0.282 0.268 0.284 0.270 0.287 0.273 0.290 0.275 0.292 0.278 0.295 0.281 0.298 0.283 0.300
0.133 0.248 0.266 0.253 0.271 0.256 0.274 0.259 0.277 0.261 0.279 0.264 0.282 0.267 0.285 0.269 0.287 0.272 0.290 0.274 0.293 0.277 0.295 0.280 0.298 0.282 0.301
0.134 0.247 0.266 0.252 0.271 0.255 0.274 0.257 0.277 0.260 0.279 0.263 0.282 0.265 0.285 0.268 0.287 0.271 0.290 0.274 0.293 0.276 0.295 0.279 0.298 0.282 0.301
0.135 0.246 0.266 0.251 0.271 0.254 0.274 0.256 0.277 0.259 0.280 0.262 0.282 0.264 0.285 0.267 0.288 0.270 0.290 0.273 0.293 0.275 0.296 0.278 0.298 0.281 0.301
0.136 0.244 0.266 0.250 0.271 0.253 0.274 0.255 0.277 0.258 0.280 0.261 0.282 0.263 0.285 0.266 0.288 0.269 0.290 0.272 0.293 0.274 0.296 0.277 0.299 0.280 0.301
0.137 0.243 0.266 0.249 0.271 0.251 0.274 0.254 0.277 0.257 0.280 0.260 0.282 0.262 0.285 0.265 0.288 0.268 0.291 0.271 0.293 0.273 0.296 0.276 0.299 0.279 0.302
0.138 0.242 0.266 0.248 0.272 0.250 0.274 0.253 0.277 0.256 0.280 0.259 0.283 0.261 0.285 0.264 0.288 0.267 0.291 0.270 0.294 0.272 0.296 0.275 0.299 0.278 0.302
0.139 0.241 0.266 0.247 0.272 0.249 0.274 0.252 0.277 0.255 0.280 0.258 0.283 0.260 0.285 0.263 0.288 0.266 0.291 0.269 0.294 0.272 0.297 0.274 0.299 0.277 0.302
0.140 0.240 0.266 0.245 0.272 0.248 0.274 0.251 0.277 0.254 0.280 0.257 0.283 0.259 0.286 0.262 0.288 0.265 0.291 0.268 0.294 0.271 0.297 0.273 0.300 0.276 0.302
0.141 0.239 0.266 0.244 0.272 0.247 0.274 0.250 0.277 0.253 0.280 0.256 0.283 0.258 0.286 0.261 0.289 0.264 0.291 0.267 0.294 0.270 0.297 0.272 0.300 0.275 0.303
0.142 0.237 0.266 0.243 0.272 0.246 0.275 0.249 0.277 0.252 0.280 0.255 0.283 0.257 0.286 0.260 0.289 0.263 0.292 0.266 0.294 0.269 0.297 0.272 0.300 0.274 0.303
0.143 0.236 0.266 0.242 0.272 0.245 0.275 0.248 0.277 0.251 0.280 0.253 0.283 0.256 0.286 0.259 0.289 0.262 0.292 0.265 0.295 0.268 0.297 0.271 0.300 0.274 0.303
0.144 0.235 0.266 0.241 0.272 0.244 0.275 0.247 0.278 0.250 0.280 0.252 0.283 0.255 0.286 0.258 0.289 0.261 0.292 0.264 0.295 0.267 0.298 0.270 0.301 0.273 0.303
0.145 0.234 0.266 0.240 0.272 0.243 0.275 0.246 0.278 0.249 0.281 0.251 0.283 0.254 0.286 0.257 0.289 0.260 0.292 0.263 0.295 0.266 0.298 0.269 0.301 0.272 0.304
0.146 0.233 0.266 0.239 0.272 0.242 0.275 0.245 0.278 0.247 0.281 0.250 0.284 0.253 0.286 0.256 0.289 0.259 0.292 0.262 0.295 0.265 0.298 0.268 0.301 0.271 0.304
0.147 0.232 0.266 0.238 0.272 0.241 0.275 0.243 0.278 0.246 0.281 0.249 0.284 0.252 0.287 0.255 0.290 0.258 0.292 0.261 0.295 0.264 0.298 0.267 0.301 0.270 0.304
0.148 0.231 0.266 0.236 0.272 0.239 0.275 0.242 0.278 0.245 0.281 0.248 0.284 0.251 0.287 0.254 0.290 0.257 0.293 0.260 0.296 0.263 0.299 0.266 0.302 0.269 0.304
0.149 0.229 0.266 0.235 0.272 0.238 0.275 0.241 0.278 0.244 0.281 0.247 0.284 0.250 0.287 0.253 0.290 0.256 0.293 0.259 0.296 0.262 0.299 0.265 0.302 0.268 0.305
0.150 0.228 0.266 0.234 0.272 0.237 0.275 0.240 0.278 0.243 0.281 0.246 0.284 0.249 0.287 0.252 0.290 0.255 0.293 0.258 0.296 0.261 0.299 0.264 0.302 0.267 0.305
0.151 0.227 0.266 0.233 0.272 0.236 0.275 0.239 0.278 0.242 0.281 0.245 0.284 0.248 0.287 0.251 0.290 0.254 0.293 0.257 0.296 0.260 0.299 0.263 0.302 0.266 0.305
0.152 0.226 0.266 0.232 0.272 0.235 0.275 0.238 0.278 0.241 0.281 0.244 0.284 0.247 0.287 0.250 0.290 0.253 0.293 0.256 0.296 0.259 0.299 0.262 0.302 0.265 0.306
0.153 0.225 0.266 0.231 0.272 0.234 0.275 0.237 0.278 0.240 0.281 0.243 0.284 0.246 0.287 0.249 0.290 0.252 0.294 0.255 0.297 0.258 0.300 0.262 0.303 0.265 0.306
0.154 0.224 0.266 0.230 0.272 0.233 0.275 0.236 0.278 0.239 0.281 0.242 0.284 0.245 0.288 0.248 0.291 0.251 0.294 0.254 0.297 0.258 0.300 0.261 0.303 0.264 0.306
0.155 0.222 0.266 0.229 0.272 0.232 0.275 0.235 0.278 0.238 0.282 0.241 0.285 0.244 0.288 0.247 0.291 0.250 0.294 0.253 0.297 0.257 0.300 0.260 0.303 0.263 0.306
0.156 0.221 0.266 0.228 0.272 0.231 0.275 0.234 0.278 0.237 0.282 0.240 0.285 0.243 0.288 0.246 0.291 0.249 0.294 0.253 0.297 0.256 0.300 0.259 0.303 0.262 0.307
0.157 0.220 0.266 0.226 0.272 0.230 0.275 0.233 0.279 0.236 0.282 0.239 0.285 0.242 0.288 0.245 0.291 0.248 0.294 0.252 0.297 0.255 0.301 0.258 0.304 0.261 0.307
0.158 0.219 0.266 0.225 0.272 0.228 0.275 0.232 0.279 0.235 0.282 0.238 0.285 0.241 0.288 0.244 0.291 0.247 0.294 0.251 0.298 0.254 0.301 0.257 0.304 0.260 0.307
0.159 0.218 0.266 0.224 0.272 0.227 0.276 0.231 0.279 0.234 0.282 0.237 0.285 0.240 0.288 0.243 0.291 0.246 0.295 0.250 0.298 0.253 0.301 0.256 0.304 0.259 0.307
0.160 0.217 0.266 0.223 0.272 0.226 0.276 0.229 0.279 0.233 0.282 0.236 0.285 0.239 0.288 0.242 0.292 0.245 0.295 0.249 0.298 0.252 0.301 0.255 0.304 0.258 0.308
0.161 0.216 0.266 0.222 0.272 0.225 0.276 0.228 0.279 0.232 0.282 0.235 0.285 0.238 0.289 0.241 0.292 0.245 0.295 0.248 0.298 0.251 0.301 0.254 0.305 0.257 0.308
0.162 0.214 0.266 0.221 0.272 0.224 0.276 0.227 0.279 0.231 0.282 0.234 0.285 0.237 0.289 0.240 0.292 0.244 0.295 0.247 0.298 0.250 0.302 0.253 0.305 0.257 0.308
0.163 0.213 0.266 0.220 0.273 0.223 0.276 0.226 0.279 0.230 0.282 0.233 0.286 0.236 0.289 0.239 0.292 0.243 0.295 0.246 0.299 0.249 0.302 0.252 0.305 0.256 0.308
0.164 0.212 0.266 0.219 0.273 0.222 0.276 0.225 0.279 0.228 0.282 0.232 0.286 0.235 0.289 0.238 0.292 0.242 0.296 0.245 0.299 0.248 0.302 0.251 0.305 0.255 0.309
0.165 0.211 0.266 0.218 0.273 0.221 0.276 0.224 0.279 0.227 0.283 0.231 0.286 0.234 0.289 0.237 0.292 0.241 0.296 0.244 0.299 0.247 0.302 0.251 0.306 0.254 0.309



#5 PWS SETTINGS TABLE
Wire Size "QS" Large "QS" Small 4.0% 4.0% 6.0% 6.0% 8.0% 8.0% 10.0% 10.0% 12.0% 12.0% 14.0% 14.0% 16.0% 16.0% 18.0% 18.0% 20.0% 20.0%

0.140 0.339 0.315 0.345 0.321 0.347 0.323 0.350 0.326 0.353 0.329 0.356 0.332 0.359 0.335 0.361 0.337 0.364 0.340 0.367 0.343
0.141 0.338 0.315 0.343 0.321 0.346 0.323 0.349 0.326 0.352 0.329 0.355 0.332 0.358 0.335 0.360 0.338 0.363 0.340 0.366 0.343
0.142 0.337 0.315 0.342 0.321 0.345 0.324 0.348 0.326 0.351 0.329 0.354 0.332 0.357 0.335 0.359 0.338 0.362 0.341 0.365 0.343
0.143 0.336 0.315 0.341 0.321 0.344 0.324 0.347 0.326 0.350 0.329 0.353 0.332 0.356 0.335 0.358 0.338 0.361 0.341 0.364 0.344
0.144 0.334 0.315 0.340 0.321 0.343 0.324 0.346 0.327 0.349 0.329 0.352 0.332 0.355 0.335 0.357 0.338 0.360 0.341 0.363 0.344
0.145 0.333 0.315 0.339 0.321 0.342 0.324 0.345 0.327 0.348 0.330 0.351 0.332 0.354 0.335 0.356 0.338 0.359 0.341 0.362 0.344
0.146 0.332 0.315 0.338 0.321 0.341 0.324 0.344 0.327 0.347 0.330 0.350 0.333 0.353 0.335 0.355 0.338 0.358 0.341 0.361 0.344
0.147 0.331 0.315 0.337 0.321 0.340 0.324 0.343 0.327 0.346 0.330 0.349 0.333 0.351 0.336 0.354 0.339 0.357 0.341 0.360 0.344
0.148 0.330 0.315 0.336 0.321 0.339 0.324 0.342 0.327 0.345 0.330 0.348 0.333 0.350 0.336 0.353 0.339 0.356 0.342 0.359 0.345
0.149 0.329 0.315 0.335 0.321 0.338 0.324 0.341 0.327 0.344 0.330 0.346 0.333 0.349 0.336 0.352 0.339 0.355 0.342 0.358 0.345
0.150 0.327 0.315 0.333 0.321 0.336 0.324 0.339 0.327 0.342 0.330 0.345 0.333 0.348 0.336 0.351 0.339 0.354 0.342 0.357 0.345
0.151 0.326 0.315 0.332 0.321 0.335 0.324 0.338 0.327 0.341 0.330 0.344 0.333 0.347 0.336 0.350 0.339 0.353 0.342 0.356 0.345
0.152 0.325 0.315 0.331 0.321 0.334 0.324 0.337 0.327 0.340 0.330 0.343 0.333 0.346 0.336 0.349 0.339 0.352 0.342 0.356 0.345
0.153 0.324 0.315 0.330 0.321 0.333 0.324 0.336 0.327 0.339 0.330 0.342 0.333 0.345 0.336 0.348 0.339 0.352 0.343 0.355 0.346
0.154 0.323 0.315 0.329 0.321 0.332 0.324 0.335 0.327 0.338 0.330 0.341 0.333 0.344 0.337 0.347 0.340 0.351 0.343 0.354 0.346
0.155 0.322 0.315 0.328 0.321 0.331 0.324 0.334 0.327 0.337 0.331 0.340 0.334 0.343 0.337 0.346 0.340 0.350 0.343 0.353 0.346
0.156 0.321 0.315 0.327 0.321 0.330 0.324 0.333 0.327 0.336 0.331 0.339 0.334 0.342 0.337 0.345 0.340 0.349 0.343 0.352 0.346
0.157 0.319 0.315 0.326 0.321 0.329 0.324 0.332 0.328 0.335 0.331 0.338 0.334 0.341 0.337 0.344 0.340 0.348 0.343 0.351 0.346
0.158 0.318 0.315 0.325 0.321 0.328 0.324 0.331 0.328 0.334 0.331 0.337 0.334 0.340 0.337 0.343 0.340 0.347 0.343 0.350 0.347
0.159 0.317 0.315 0.323 0.321 0.327 0.325 0.330 0.328 0.333 0.331 0.336 0.334 0.339 0.337 0.342 0.340 0.346 0.344 0.349 0.347
0.160 0.316 0.315 0.322 0.321 0.325 0.325 0.329 0.328 0.332 0.331 0.335 0.334 0.338 0.337 0.341 0.341 0.345 0.344 0.348 0.347
0.161 0.315 0.315 0.321 0.321 0.324 0.325 0.328 0.328 0.331 0.331 0.334 0.334 0.337 0.338 0.340 0.341 0.344 0.344 0.347 0.347
0.162 0.314 0.315 0.320 0.321 0.323 0.325 0.327 0.328 0.330 0.331 0.333 0.334 0.336 0.338 0.339 0.341 0.343 0.344 0.346 0.347
0.163 0.312 0.315 0.319 0.322 0.322 0.325 0.325 0.328 0.329 0.331 0.332 0.335 0.335 0.338 0.339 0.341 0.342 0.344 0.345 0.348
0.164 0.311 0.315 0.318 0.322 0.321 0.325 0.324 0.328 0.328 0.331 0.331 0.335 0.334 0.338 0.338 0.341 0.341 0.345 0.344 0.348
0.165 0.310 0.315 0.317 0.322 0.320 0.325 0.323 0.328 0.327 0.332 0.330 0.335 0.333 0.338 0.337 0.341 0.340 0.345 0.343 0.348
0.166 0.309 0.315 0.316 0.322 0.319 0.325 0.322 0.328 0.326 0.332 0.329 0.335 0.332 0.338 0.336 0.342 0.339 0.345 0.342 0.348
0.167 0.308 0.315 0.314 0.322 0.318 0.325 0.321 0.328 0.325 0.332 0.328 0.335 0.331 0.338 0.335 0.342 0.338 0.345 0.341 0.348
0.168 0.307 0.315 0.313 0.322 0.317 0.325 0.320 0.328 0.323 0.332 0.327 0.335 0.330 0.339 0.334 0.342 0.337 0.345 0.340 0.349
0.169 0.305 0.315 0.312 0.322 0.316 0.325 0.319 0.329 0.322 0.332 0.326 0.335 0.329 0.339 0.333 0.342 0.336 0.345 0.339 0.349
0.170 0.304 0.315 0.311 0.322 0.315 0.325 0.318 0.329 0.321 0.332 0.325 0.335 0.328 0.339 0.332 0.342 0.335 0.346 0.338 0.349
0.171 0.303 0.315 0.310 0.322 0.313 0.325 0.317 0.329 0.320 0.332 0.324 0.336 0.327 0.339 0.331 0.342 0.334 0.346 0.337 0.349
0.172 0.302 0.315 0.309 0.322 0.312 0.325 0.316 0.329 0.319 0.332 0.323 0.336 0.326 0.339 0.330 0.343 0.333 0.346 0.336 0.349
0.173 0.301 0.315 0.308 0.322 0.311 0.325 0.315 0.329 0.318 0.332 0.322 0.336 0.325 0.339 0.329 0.343 0.332 0.346 0.335 0.350
0.174 0.300 0.315 0.307 0.322 0.310 0.325 0.314 0.329 0.317 0.332 0.321 0.336 0.324 0.339 0.328 0.343 0.331 0.346 0.335 0.350
0.175 0.299 0.315 0.306 0.322 0.309 0.326 0.313 0.329 0.316 0.333 0.320 0.336 0.323 0.340 0.327 0.343 0.330 0.347 0.334 0.350
0.176 0.297 0.315 0.304 0.322 0.308 0.326 0.311 0.329 0.315 0.333 0.319 0.336 0.322 0.340 0.326 0.343 0.329 0.347 0.333 0.350
0.177 0.296 0.315 0.303 0.322 0.307 0.326 0.310 0.329 0.314 0.333 0.317 0.336 0.321 0.340 0.325 0.343 0.328 0.347 0.332 0.350
0.178 0.295 0.315 0.302 0.322 0.306 0.326 0.309 0.329 0.313 0.333 0.316 0.336 0.320 0.340 0.324 0.343 0.327 0.347 0.331 0.351
0.179 0.294 0.315 0.301 0.322 0.305 0.326 0.308 0.329 0.312 0.333 0.315 0.336 0.319 0.340 0.323 0.344 0.326 0.347 0.330 0.351
0.180 0.293 0.315 0.300 0.322 0.304 0.326 0.307 0.329 0.311 0.333 0.314 0.337 0.318 0.340 0.322 0.344 0.325 0.347 0.329 0.351
0.181 0.292 0.315 0.299 0.322 0.302 0.326 0.306 0.329 0.310 0.333 0.313 0.337 0.317 0.340 0.321 0.344 0.324 0.348 0.328 0.351
0.182 0.290 0.315 0.298 0.322 0.301 0.326 0.305 0.330 0.309 0.333 0.312 0.337 0.316 0.340 0.320 0.344 0.323 0.348 0.327 0.351
0.183 0.289 0.315 0.297 0.322 0.300 0.326 0.304 0.330 0.308 0.333 0.311 0.337 0.315 0.341 0.319 0.344 0.322 0.348 0.326 0.352
0.184 0.288 0.315 0.296 0.322 0.299 0.326 0.303 0.330 0.307 0.333 0.310 0.337 0.314 0.341 0.318 0.344 0.321 0.348 0.325 0.352
0.185 0.287 0.315 0.294 0.322 0.298 0.326 0.302 0.330 0.306 0.334 0.309 0.337 0.313 0.341 0.317 0.345 0.320 0.348 0.324 0.352
0.186 0.286 0.315 0.293 0.322 0.297 0.326 0.301 0.330 0.304 0.334 0.308 0.337 0.312 0.341 0.316 0.345 0.319 0.348 0.323 0.352
0.187 0.285 0.315 0.292 0.322 0.296 0.326 0.300 0.330 0.303 0.334 0.307 0.337 0.311 0.341 0.315 0.345 0.318 0.349 0.322 0.352
0.188 0.284 0.315 0.291 0.323 0.295 0.326 0.299 0.330 0.302 0.334 0.306 0.338 0.310 0.341 0.314 0.345 0.317 0.349 0.321 0.353
0.189 0.282 0.315 0.290 0.323 0.294 0.326 0.298 0.330 0.301 0.334 0.305 0.338 0.309 0.341 0.313 0.345 0.316 0.349 0.320 0.353
0.190 0.281 0.315 0.289 0.323 0.293 0.326 0.296 0.330 0.300 0.334 0.304 0.338 0.308 0.342 0.312 0.345 0.315 0.349 0.319 0.353
0.191 0.280 0.315 0.288 0.323 0.292 0.326 0.295 0.330 0.299 0.334 0.303 0.338 0.307 0.342 0.311 0.346 0.314 0.349 0.318 0.353
0.192 0.279 0.315 0.287 0.323 0.290 0.327 0.294 0.330 0.298 0.334 0.302 0.338 0.306 0.342 0.310 0.346 0.313 0.350 0.317 0.353
0.193 0.278 0.315 0.285 0.323 0.289 0.327 0.293 0.330 0.297 0.334 0.301 0.338 0.305 0.342 0.309 0.346 0.312 0.350 0.316 0.354
0.194 0.277 0.315 0.284 0.323 0.288 0.327 0.292 0.331 0.296 0.334 0.300 0.338 0.304 0.342 0.308 0.346 0.312 0.350 0.315 0.354
0.195 0.275 0.315 0.283 0.323 0.287 0.327 0.291 0.331 0.295 0.335 0.299 0.338 0.303 0.342 0.307 0.346 0.311 0.350 0.314 0.354
0.196 0.274 0.315 0.282 0.323 0.286 0.327 0.290 0.331 0.294 0.335 0.298 0.339 0.302 0.342 0.306 0.346 0.310 0.350 0.313 0.354
0.197 0.273 0.315 0.281 0.323 0.285 0.327 0.289 0.331 0.293 0.335 0.297 0.339 0.301 0.343 0.305 0.347 0.309 0.350 0.313 0.354
0.198 0.272 0.315 0.280 0.323 0.284 0.327 0.288 0.331 0.292 0.335 0.296 0.339 0.300 0.343 0.304 0.347 0.308 0.351 0.312 0.355
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