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Reference Table

INCH/METRIC DRILL-TAP-WIRE EQUIVALEN

GENERAL

Inches Metric | Twist | B&S | U.S. Tap | Clearance | Inches Metric .S. Clearance [ Inches Metric } Clearance Metric B&S | US. Tap | Clearance
(mm) | Drill | Wire | Plate | Drill Hole (mm) | Drill | Wire | Plate | Dril Hole (mm) | Drill | Wire | Plate | Drill Hole (mm) | Drill | Wire | Plate [ Drill Hole

.0003936 | .0100 .03196 8118 20 .0995 2.5273| #39 .209 53086 | #4

.001 .0254 .032 8128 | #67 Al 2.5400 .2125984 | 5.4000 | 5.40mm|

.002 .0508 .033 .8382 | #66 .1003937 | 2.5500 | 2.55mm| 213 54102 #3

003 .0762 .0334646 | .8500 | .85mm 1.0mm 1015 2.5781| #38 5-40 .2165354 | 5.5000 | 5.50mm|

003145 | .0799 40 .034 .8636 1019 2.5883 10 221875 [ 55562 7/32 5

003531 | .0897 39 .034375 | 8731 21 1023622 | 2.6000 | 2.60mm) 2.5mm .2204724 | 5.6000 | 5.60mm|

.003965 | .1007 38 .035 .8890 | #65 00-90 104 2.6416| #37 221 56134| #2

.004 1016 .00354331 .9000 | .90mm .1043397 | 2.6500 | 2.65mm| .2244095 | 5.7000 | 5.70mm|

.004453 | 1131 37 .03589 9116 19 .1062992 | 2.7000 | 2.70mm| .228 57912 #1

005 1270 36 .036 9144 | #64 .1065 2.7051| #36 .2283465 | 5.8000 | 5.80mm)

005614 | .1426 35 .037 .9398 | #63 000-120 | .1082677 | 2.7500 | 2.75mm| 2294 5.8268 3

0059 1499 | #97 .0374016 | .9500 | .95mm 109375 | 2.7781| 1/64 12 .2322834 | 5.9000 | 5.90mm|

.006 1524 .0375 .9525 0 20 A1 2.7940| #35 6-32 234 59436| A

.00625 1587 38 .038 .9625 | #62 .1102362 | 2.8000 | 2.80mm| .234375 | 5.9531| 11/64 4

.0063 1600 | #96 .039 .9906 | #61 A1 2.8194| #34 .2362204 | 6.0000 | 6.00mm|

006304 | .1601 34 .0393701 | 1.0000 | 1.00mm| 1.2mm 12 2.8448 .238 6.0452 B

0066406 | .1687 37 .04 1.0160| #60 1122047 | 2.8500 | 2.85mm) .2401574 | 6.1000 | 6.10mm) 6.0mm

0067 1702 | #95 .0403 1.0236 18 113 2.8702| #33 242 6.1468 C

.007 1720 .041 1.0414| #59 1141732 2.9000 | 2.90mm) .246 6.2484| D

.0070312 | .1786 36 .0413386 | 1.0500 | 1.05mm| 1144 2.9058 9 25 6.3500 | 1/4-E 3 1/4-20

.00708 1798 33 .042 1.0668 | #58 116 2.9464| #32 4-40 .2559055 | 6.5000 | 6.50mm|

0071 1803 | #94 .043 1.0922| #57 1161417 2.950 | 2.95mm| .257 6.5278 F 5/16-18| 1/4-20

0075 1905 | #93 .0433971 | 1.1000 | 1.10mmy 1.0mm 1181102{ 3.000 | 3.00mm) .2756 6.5430 2

0078125 | .1948 | 1/128 35 .04375 11112 19 12 3.0480| #31 .261 6.6294 G

.0078740 | .2000 | .20mm .044 1.1176 1279528 | 3.2500 | 3.25mm)| .265625 | 6.7462 | 17/64 2

.0079 .2007 | #92 .0444444 | 1.1289 1285 32.639| #30 8 5-40 .266 6.7564| H

.00795 .2019 32 .04526 | 1.149% 17 .1299213 | 3.3000 | 3.30mm| 4.0mm 212 6.9088 |

008 .2032 .0452756 | 1.1500 | 1.15mm)| 1.4mm A3 3.3020 .2755906 | 7.0000 | 7.00mm)

0083 2108 | #91 .0465 1.1811] #56 .1318898 | 3.3500 | 3.35mm) 217 7.0358 J

0085937 | .2183 34 .046875 | 1.1906| 3/64 0-80 .1338583 | 3.4000 | 3.40mm) .281 71374 K

.0097 2210 | #90 .0472441 | 12.000 | 1.20mm| .1358268 | 3.4500 | 3.45mm)| 28125 [ 7.1437| 9/32 1

.008928 | .2261 31 .0492126 | 1.2500 | 1.25mm| 1.6mm 136 3.4544| #29 8-32 .2893 7.3482 1

.009 .2286 .049261 | 1.2512 1377726 | 3.4994 29 7.3660 L

0091 2231 | #89 .05 1.2700 18 .1377953 | 3.5000 | 3.50mm| .295 7.4930 M

009375 | .2381 33 .05082 | 1.2908 16 138 3.5052 .2952756 | 7.5000 | 7.50mm|

0095 2413 | #88 .0511811| 1.300 | 1.30mm| 1.7mm | 1.2mm 14 3.5560 .296875 | 7.5387 | 19/64

.0098425 | .2500 | .25mm .052 1.3208| #55 00-90 .1405 3.5687| #28 6-32 .302 76708 N

01 2540 | #87 .0531469 | 1.35 |1.35mm| 140625 | 5.5719| 9/64 10 3125 7.9375| 5/16 0 3/8-16

.01003 .2548 30 .055 1.3970| #54 1417323 | 3.6000 | 3.60mm| .3149606 | 8.000 |8.00mm|

0101562 | .2580 32 .0551181 | 1.4000 | 1.4mm 144 3.6576| #27 .316 8.0264 0 5/16-18

0105 .2667 | #86 .05625 1.4287 17 1443 3.6652 7 323 8.2042 P

0109375 | .2778 31 .05707 | 1.449 15 1456693 | 3.7000 | 3.70mm) .3249 8.2525 0

0111 2819 | #85 .0570866 | 1.4500 | 1.45mm| 1.8mm 147 3.7338| #26 .328125 | 8.3347 | 21/64

01126 .2860 29 .0590551 | 1.5000 | 1.50mm| 1.4mm_ | .1495 3.7973| #25 .332 84328| Q

011481 | 2916 .0595 1.5113| #53 1-72 .1496063 | 3.8000 | 3.80mm| .339 86106 R

0115 2921 | #84 .06 1.5240 15 3.8100 34375 [ 8.7312| 11/32 2/0

011811 | .3000 | .30mm .0610236 | 1.550 | 1.55mmy| 152 3.8608| #24 .348 88392 S

012 .3048 | #83 .0625 1.5875| 1/16 16 .1535433 | 3.9000 | 3.90mm) .3543307 | 9.000 |9.00mm|

0125 3175 | #82 30 .0629921 | 1.6000 | 1.60mm| 2.00 154 3.9116] #23 .358 90932 T

01264 .3210 28 .063 1.6002 15625 | 3.9687| 5/32 9 .359375 | 9.1281| 23/64

013 .3302 | #81 .0635 1.6129| #52 157 3.9878| #22 .3648 9.2659 2/0

0135 .0000 | #80 .06408 1.6276 14 .1574803 | 4.0000 | 4.00mm .368 9.3472 1

0137795 | .3500 | .35mm .0649606 | 1.6500 | 1.65mm) 159 4.0386| #21 375 9.5250 | 3/8 30

0140625 | .3572 29 .0669291 | 1.7000 | 1.70mm 1.6mm 16 4.0640 377 9.5758 v

01419 .3604 27 .067 1.17018]  #51 161 4.0894| #20 10-32 .386 98044 W 3/8-16

0145 .3683 | #79 .068976 | 1.7000 | 1.75mm| 2.2mm 1614173 | 4.1000 | 4.10mm| 4.0mm_ [ .390625 | 9.9219| 25/64

015 .3810 .07 1.7780| #50 2-56 162 4.1148 6 .393701_{10.0000/ 10.0mm|

015625 | .3969 | 1/64 28 0000-160; .0703125 | 1.7859 15 164 4.1656 397 10.0838] X

0157480 | .4000 | .40mm .0708661 | 1.8000 | 1.80mm) 1653543 | 4.2000 | 4.20mm) 5.0mm 404 10.2616) Y

01594 4049 26 .07196 1.8278 13 .166 4.2164| #19 40625 [10.3187| 13/32 40

016 4064 | #78 072 1.8288 .1692913 | 4.3000 | 4.30mm| .4096 10.4038, 3/0

0171875 | .4366 27 .0728346 | 1.8500 | 1.85mm| 1.8mm_ | .1695 4.3053| #18 8-32 413 10.4902] z

0177165 | 4500 | .45mm .073 1.8542| #49 A7 4.3280 4218745 [10.7156| 27/64 1/2-13

0179 4547 25 .0748031 | 1.9000 | 1.90mm| 171875 | 4.3656| 11/64 8 .433071_{11.0000{ 11.0mm|

018 A572 | #717 .075 1.9050 A73 4.3942| #17 4375 11.1125| 7116 5/0

01875 4762 26 .076 19304 | #48 1-72 1732283 | 4.4000 | 4.40mm) 453125 [11.5094] 29/64

.019685 | .5000 | .50mm .0767717 | 1.9500 | 1.95mm| 175 4.4450 46 11.6840 410

.02 .5080 | #76 .078125 | 1.9844| 5/64 14 A77 4.4958| #16 46875 [11.9062| 15/32 6/0

.0201 .5150 24 .0785 1.9939| #47 1771654 | 4.5000 | 4.50mm| 472441 [12.0000/ 12.0mm|

020833 | .5392 .0787402 | 2.0000 | 2.00mm| 18 45720 #15 484375 [12.3031| 31/64

021 .5334 | #75 .08 2.0320 1811024 | 4.6000 | 4.60mm) 5 12,7000 1/2

0216535 | .5500 | .55mm .0807087 | 2.0500 | 2.05mm| 2.5mm | 2.0mm_ | .1819 4.6203 5 515625 [13.0969| 33/64 1/2-13

021875 | .5556 25 .08081 2.0526 12 182 4.6228| #14 53125 [13.4937| 17/32

0225 5715 | #74 .081 2.0574| #46 185 4.6990| #13 .533330 [13.5467,

02257 .5733 23 .082 2.0828| #45 .1850394 | 4.7000 | 4.70mm| .5625 14.2875| 9/16

023 .5842 .0826772 | 2.1000 | 2.10mm| 1875 4.7625| 3/16 7 591133 [15.0148,

023622 | .6000 | .60mm .0846457 | 2.1500 | 2.15mmy 1883764 | 4.8000 | 4.80mm) 59375 [15.0812] 19/32

024 .6096 | #73 0000-160 § .086 21844 | #44 189 4.8260| #12 625 15.8750] 5/8

025 .6350 | #72 24 .0866142 | 2.2000 | 2.20mm| 19 4.8264 65625 [16.6687| 21/32

.02535 .6439 22 .0885327 | 2.2500 | 2.25mm| 2.2mm_ | 191 4.8514| #11 .6875 17.4625| 11/16

.0255906 | .6500 | .65mm .089 2.2606 | #43 4-40 2-56 .1929134 | 4.9000 | 4.90mm| 71875 [18.2562| 23/32

026 6604 | #71 000-120 .09 2.2860 1935 4.9149| #10 10-32 75 19.0500 3/4

0275591 | .7000 | .70mm .0905512 | 2.3000 | 2.30mm 196 49784| #9 78125  [19.8437) 25/32

028 7112 | #70 .09074 | 2.3048 1 .1968504 | 5.0000 | 5.0mm 6.0mm 8125 20.6375 13/16

028125 | 7144 23 .0925197 | 2.3500 | 2.35mm| 199 5.0546| #8 84375 [21.4312] 27/32

.02846 7229 21 .0935 23749 #42 .200787 | 5.1000 | 5.10mm 50mm | .875 22.2250[ 7/8

029 .7366 .09375 | 3.3812| 3/32 13 .201 5.1054| #7 .90625  [23.0187| 29/32

02925 7429 | #69 .0944882 | 2.4000 | 2.40mm| 203125 | 5.1606 | 13/64 6 1/4-20 .9375 23.8125| 15/16

0295276 | .7500 | .75mm .095 2.1430 .204 51816 #6 .96875 | 24.6062) 31/32

03 .7620 .096 24384 | #41 .2043 51892 4 1.0000 [25.4000] 1.0

031 7874 | #68 .0964567 | 2.4500 | 2.45mm| .2047244 | 5.2000 | 5.20mm)|

03125 7937 | 1/32 22 .098 24892 | #40 .2055 52197 #5

.0314961 | .8000 | .80mm .0984252 | 2.5000 | 2.50mm| 3.0mm .2086614 | 5.3000 | 5.30mm)




CONVERSION FACTORS

INDEX & CHARTS

Reference Tables

AISI/SAE NUMBERING

SYSTEM FOR

Multiply By To Obtain Multiply By To Obtain CARBON AND ALLOY STEEL
Centimeters .03281 Feet Liters 1.000 Kilograms of water
Centimeters 3937 Inches Liters 2.113 Pints (liquid) 1018 12L14
Centimeters .01 Meters Liters 1.057 Quarts (liquid) Type I Carbon content L denotes leaded steels
Centimeters 3937 Mils Meters 100 Centimeters (Hundreths of a %) B denotes boron steels
Cubic Inches 16.39 Cubic centimeters Meters 3.281 Feet 10x%_ | Plain Carbon. Mn 1.00% max
Cubic Inches 5.787x10*  Cubic feet Meters 39.37 Inches ) -
Cubic Inches 1.639x10°  Cubic meters Meters .001 Kilometers TR Resulfurfzed Free Machm.mg
- - - Carbon Steels [ 12XX | Resulfurized/Rephosphorized
Cubic Inches 2.143x10°  Cubic yards Meters 6.214x10*  Miles Free Machining
Cubic Inches .004329 Gallons Meters 5.396x10*  Miles (nautical) 15%X | Plain Carbon, Mn 1.00-1.65%
Cubic Inches 01639 Liters Meters 1000 Millimeters Manganese Steels| 13XX | Mn 1.75%
Degrees (Celsius) (°Cx9/5)+32 Degrees (Fahrenheit) Meters 1.094 Yards 23XX_| Ni 3.50%
Degrees (Celsius) ~ °C+273.15  Degrees (Kelvin) Milliliters .001 Liters Nickel Steels 25xX | Ni5.00%
Degrees (Fahrenheit) (°F-32)x5/9 Degrees (Celsius) Millimeters A Centimeters 31XK | Ni 1.25% Cr 65-.80%
Degrees (Fahrenheit) °F+459.67  Degrees (Rankine) Millimeters .03937 Inches Nickel-Chromium | 32XX | Ni 1.75%, Cr 1.07%
Degrees (Kelvin) °K-273.15  Degrees (Celsius) Millimeters .003281 Feet Steels 33X | Ni 3.50%, Cr 1.50-1.57%
Feet 30.48 Centimeters Millimeters 39.37 Mils 34XX | Ni 3.00%, Cr .77%
Feet 12 Inches Ounces 16 Drams Molybdenum 40%X_| Mo 20-.25%
Feet 3.048x10*  Kilometers Ounces 437.5 Grains Steels 4axx | Mo 40-52%
Feet 3048 Meters Ounces 28.349527 Grams Chromium-
Feet 1.894x10*  Miles Ounces 9115 Ounces (troy) Molybdenum | 41XX | Cr .50-.95%, Mo .12-.30%
Feet 1.645x10"  Miles (nautical) Ounces .0625 Pounds Steels
Feet 304.8 Millimeters Ounces 2.790x10°  Tons (long) Nickel-
Feet .3333 Yards Ounces 2.835x10°  Tons (metric) Chromium- 43XX | Ni 1.82%, Cr .50-.80%, Mo .25%
Gallons 3785 Cubic centimeters Ounces (fluid) 1.805 Cubic inches Molybdenum 47XX | Ni 1.05%, Cr .45%, Mo .20-.35%
Gallons 1337 Cubic feet QOunces (fluid) 02957 Liters Steels
Gallons 231.0 Cubic inches Pints (dry) 33.60 Cu. Inches Nickel- 46X | Ni 85-1.82%. Mo 20-.25%
Gallons 003785 Cubic meters Pints (liquid) 473.2 Cu. centimeters Molybdenum- | sov | Ni 3.50% Mo 25%
Gallons 004951 Cubic yards Pints (liquid) 01671 Cu. feet Steels ’
Gallons 83267 Gallons (Imperial) Pints (liquid) 28.87 Cu. inches S0XX | Cr .27-.65%
Gallons 3785 Liters Pints (liquid) 6.189x10°  Cu. yards , SIXX | Cr.80-1.05%
Gallons 8 Pints (liquid) Pints (liquid) 125 Gallons Chromium Steels g?% gr '1582/‘;} CC1 ioggz/mm_
Gallons 83453 Pounds of water Pints (iquid) 4732 Liters x| o1 5% 0 100% o
Gallons 4 Quarts (liquid) Pints (liquid) 5 Quarts (liquid) Chromium-
Grams .001 Kilograms Pounds 453.59237  Grams Vanadium Steels | 81XX | Cr :60-.95%,V..10-15%
Grams 1000 Milligrams Pounds 45359237  Kilograms Tungsten-
Grams .03527 Ounces Pounds 16 Ounces Chromium Steels 72X | W1.75%, Cr.75%
Grams 03215 Ounges (troy) Pounds 3217 Poundals Nickel- 81XX | Ni.30%, Cr .40%, Mo .12%
Grams 002205 Pounds Pounds .0005 Tons Chromium- | 86XX | Ni.55%, Cr.50%, Mo .20%
Inches 2.54 Centimeters Pounds/cubic foot  .01602 Grams/cu. centimeter Molybdenum 87XX [ NI .55%, Cr .50%, Mo .25%
Inches 0254 Meters Pounds/cubic foot  16.02 Kilograms/cu. meter Steels 88XX_| Ni.55%, Cr .50%, Mo .35%
Inches 25.4 Millimeters Pounds/cubic foot ~ 5.787x10*  Pounds/cu.inch Silicon-
Inches 1,000 Mils Pounds/cubic inch ~ 27.68 Grams/cu. centimeter Manganese [ 92XX | Si 1.40-2.00%, Mn .65-.85%, Cr 0-.65%
Inches 02778 Yards Pounds/cubic inch 27,680 Kilograms/cu. meter Steels
Kilograms 1000 Grams Pounds/cubic inch 1728 Pounds/cu. foot Nickel- 93XX_ | Ni 3.25%, Cr 1.20%, Mo .12%
Kilograms 70.93 Poundals Pounds/foot 1.488 Kilograms/meter Chromium- | 94X | Ni '45:/"' Cr '40?" Mo '12:/"
Kilograms 2.205 Pounds Pounds/inch 178.6 Grams/centimeter Molg:)delnum g;x m' 152(;‘;/ ngg(ﬁ)/ M'G '225/';/
Kilograms 001102 Tons Quarts (dry) 6720 Cubic inches s LA T TR
Kilometers 100,000  Centimeters Quarts (dry) 1.164 Quarts (liquid)
Kilometers 3281 Feet Quarts (liquid) 946.4 Cubic centimeters AISI SAE  Stainless Steels
Kilometers 1000 Meters Quarts (iquid) 03342 Cubic feet 2XX 302XX Chromium-Manganese-Nickel Steels Austenitic 1
Kilometers 6214 Miles Quarts (liquid) 57.75 Cubic inches 3XX 303XX Chromium-Nickel Steels Austenitic 1
Kilometers 1094 Yards Quarts (liquid) 9.464x10*  Cubic meters 4XX 514XX  Chromium Steels See Note 2
Liters 1000 Cubic centimeters Quarts (liquid) .25 Gallons 5XX 515XX  Chromium Steels Heat Resisting
Liters 03531 Cubic fest Quarts (liquid) 9463 Liters NOTE 1: Austenitic Steels are not capable of heat treatment but
Liters 61.02 Cubic inches Quarts (liquid) .8594 Quarts (dry) are available in varied harnesses.
Liters .001 Cubic meters Square inches 6.452 Square centimeters NOTE 2: ANSI 4XX (SAE 514XX) Chromium Steels are either ferritic
Liters .001308 Cubic yards Square inches .006944 Square feet (not heat treatable) or martinsitic (heat treatable) both
Liters .2642 Gallons Square inches 645.2 Square millimeters have magnetic properties.
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INDEX

ALPHABETICAL INDEX
Tools

Accessories, Drill. . ............. 22,23
Angleizer. .............. .. ... .... 30
AngleDrive...................... 22
Awls, Scratch . ................... 34
Base, Magnetic .................. 58
Bevels, SlidingT.................. 31
Benders, Tubing ............... 10, 11
Binocular Magnifiers............... 88
Blades, Replacement. ........... 98, 99
Bull's Eye Level.................. 110
Calipers & Dividers . ............... 41
Caliper, Electronic Digital. . . 32, 56, 83, 84
Calipers,Dial. ................. 56, 84
Calipers, Pocket Slide . ............. 85
Carbide Scribers . ................. 40
Carving Tool Sets ................ 100
Center Finder (or Wiggler)........... 52
Chisel/Plane Blade Sharpener. . ...... 34
CircleCutters .................... 27
Combination Squares ........... 32,58
Compass & Scriber (Pencil). ......... 31
Cotter PinPuller ................. 106
Countersinks. .................... 28
Cutters
Circle ....................... 27
Glass & Acrylic . .............. 101
Guides ............. ...l 27
Pipe ... 6-10
Plug........................ 28
Tubing ...l 6-10
Washer & Gasket .............. 27
Wheel & Circle . ............... 27
Deburring Tool, Swivel Head. . .. ... 12,13
Depth & Angle Gage . .............. 55
Dial Indicators. . ............... 58, 86
Dividers & Calipers . ............... 41
Dividers & Compass ............ 31, M
DowelingTools ................... 23
Drill & Wire Gages.............. 53,54
Drill Guide. . ..................... 22

Drill Grinding Attachment ........... 23
Drill StopSet. .................... 23
Edge Finders. .................... 43
Electronic Digital Caliper. . . ... 56, 83, 84
Micrometer................... 57, 86
Eye Loupes, Magnifying ............ 88
Feeler Gages (Thickness) ........... 52
File & Tool Handle . . ....... 81,107,108
Files, Swiss Pattern Needle. . ... 107,108
Files, Thread Repair ............... 43
Files, 3-in-1 Multi-File. . ........... 107
FlaringTools . .................... 11
FoldingRule ..................... 31
Gages
Center ...................... 53
Contour ..................... 30
Depth&Angle ................ 55
Drill ... 53
Feeler (Thickness).............. 52
Hobby....................... 29
Multi-UseRule . ............... 54
Quick Check Screw ............ 54
Router ...................... 29
Saw Blade Depth .............. 29
Screw Pitch .................. 53
Stair........... ...l 29
Telescoping .................. 43
Wire & Sheet Metal (Round) ... ... 54
Grommet Sets & Refills. . .......... 102
Hacksaw, Junior .............. 10, 101
Hand Reamer & Countersink. . . . .. 11,12
Handle, Fileand Tool............... 81
Hinged Mirror .. ............... 89-93
Hobby Knives & Blades. ........ 99-101
Holder, Punch/Chisel . .............. 39
[lluminated Magnifiers.............. 89
Industrial Magnetic Sweeper. .. ...... 95
Inspection Magnifiers ........... 87-89
Inspection Mirrors .. ............ 89-92
Inspection Sets................ 92,93

Interchangable Blades. .......... 62-67
Jack, Machinist’s ................. 43
Jeweler's Screwdrivers............. 75
Knife Blades (Replacement) .. .... 98, 99
Knives
Hobby................... 99-101
Utility .. ... 98
Lights...............ooiiii.L. 89
UtraTech..................... 60-73
Levels......................... 110
Magnets
Alnico, Power ................. 97
Button ...................... 97
Ceramic ..................... 96
Channel ..................... 96
Horseshoe Pocket.............. 97
Industrial Sweeper ............. 95
Noedymium .................. 96
Pickups. ........... 81,92-94, 210
Retreivers.................... 81
ShallowPot ............... 96, 97
Strips . ... 96
Sweeper..........o.. 95
ToolBar ..................... 95
Magnetic Tools
Indicator Bases................ 88
Pickups. ............ 81, 89, 92-94
Retreiver . ............. 89, 92-94
Strips . ... 96
Sweeper..........o... 95
Tools. ........covvve 94, 95
Magnetizer & Demagnetizer ......... 95
Magnifier, Magnetic Base . . . .. 58, 87-89
Measuring Kit, Precision . ........... 86
Mechanical Pickups ............... 81
Micrometers.................. 57, 86
MiniLights ...................... 89
Mirrors, Inspection ......... 89-93, 210
Moisture Test Meter ............ 35-36

Needle FileSets ............. 107,108



Nut Splitter . . .................... 43
Offset Screwdrivers. . ........... 76, 77
Pencil Compass & Scriber........... 31
PilotBits.............oov i, 28
Pipe Wrenches ................ 14-19
Plane Blade/Chisel Sharpener. .. .. ... 34
Pliers ...........oovitt 104, 105
PVCCutter ................. 9,10
Revolving Punch.............. 106
Plug Cutters, Single & Sets.......... 28
PlumbBobs ..................... 80
Plumbing Tools
Faucet ................... 17,18
Flaring/Swaging ........... 11-13
Internal Pipe Wrenches.......... 15
PipefFitting................ 13,14
Pipe Wrenches . ............ 1419
PVC/Hose Tubing Cutters ... ... 9,10
Reamers.................. 11,12
Seat/Basin Wrenches . .......... 14
Tubing Benders. ............ 10, 11
Tubing Cutters ............... 6-9
Wrenches/Pliers . ........... 14-19
Pocket Protector Kit ............... 86
Power Tool Accessories .......... 22,23
Precision Screwdrivers .......... 60-74
Precision Knifes, Blades ... ...... 98,99
ProbeSet...................... 109
Protractors ................... 31,55
Punches
Arch. .o 103
Automatic Center .............. 38
Center ...................... 38
DrivePin..................... 39
Gasket ..................... 103
Jiffy (Self Centering)............ 29
Punch/Chisel Holder ............... 39
Ratchet Offset Screwdrivers . .. ... 76,77
Reamers..................... 11,12
ReferenceTable .................. 53

Replacement Razor Blades . . . . ... 98,99
RescueTool..................... 111
Rules
6"-24" Steel .............. 44-51
Folding...................... 31
Center Finding ............. 44-51
Hobby Craft & Metric ........ 44-51
Model Railroad . . .............. 47
Ultratest.................. 44-51
Saws
Hack.................... 10, 101
PVC ... 10
Saw/Driver-The Quad . .......... 98
Scraper,Razor.................... 99
Scraper, Triangular ............... 106
ScratchAwls. .................... 34
Screwdrivers
Fixed Blades. .............. 68-74
Interchangable Blades . ...62-67,75
Jeweler's ................ ..., 75
Precision ................. 60-74
Precision, UltraTech ......... 62-74
Ratchet, Offset . ............ 76,77
Saw/Driver-The Quad . .......... 98
Screw/Nut Starters . ............... 83
Screw/Slotted Starters ............. 83
Screw/Cross Point Startes. .......... 83
Screw Pitch Gages . ............... 53
Screw Snap Fastener Kit. . ......... 102
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Instrument Glossary

TEMPERATURE & HUMIDITY
MEASUREMENTS

Distance-to-Spot ratio (D:S)

The distance-to-spot ratio (D:S) is the ratio
of the distance to the object and the diameter of
the temperature measurement area. For instance
if the D:S ratio is 8:1, measurement of an object
8 inches away will average the temperature over
a 1 inch diameter area. For better accuracy the
spot needs to be kept on the object being meas-
ured.

Emissivity

Emissivity is measured by the amount of energy
radiated when the surface is directly observed.
The emissivity of a black body is unity at all
wavelengths whereas painted surfaces are typi-
cally 0.95.

Sling Psychrometer

A sling psychrometer consists of two thermome-
ters mounted together within a handle. One ther-
mometer is ordinary. The other has a cloth wick
over its bulb and is called a wet-bulb thermome-
ter. Itis used in determining the relative humidity.
Fahrenheit or F

Celsius or C

°F=(1.8x°C) +32

°C = (°F-32) x 0.555

Kelvin = °C + 273.15

Rankin = °F + 459.67

Dry-bulb

Dry-bulb temperature is the temperature regis-
tered by the dry-bulb thermometer of a psy-
chrometer. It is identical to the temperature of
the air.

Wet-bulb

Wet-bulb temperature is the temperature that
the air would have if cooled to saturation by the
evaporation of water.

Humidity

The degree of water vapor or wetness in the air.
Relative Humidity (RH)

The amount of water vapor in a sample of air
compared to the maximum amount of water
vapor the air can hold at any specific tempera-
ture. It ranges from 1 to 100% RH.

Thermistor
A semiconductor material whose resistivity
changes with temperature.

Thermocouples

A widely used type of temperature sensor that
can also be used as a means to convert thermal
potential difference into electric potential differ-
ence. They are sets of two dissimilar metals used
to measure temperature. Some of the most com-
monly used types of thermocouples are:

J (Fe/constantan) K (chromel/alumel)
(Cu/constantan) E (chromel/constantan)
Pt/Pt - 30% RH) S (Pt/Pt -10% RH)

T
R (
N (NiCrSi-NiSi).

Heat index

The temperature the body feels when heat and
humidity are combined. The body dissipates heat
by varying the rate and depth of blood circula-
tion, by losing water through the skin and sweat
glands, and, as a last resort, by panting, when
blood is heated above 98.6°F (37° C). Sweating
cools the body through evaporation. However,
high relative humidity retards evaporation, rob-
bing the body of its ability to cool itself. When
heat gain exceeds the level the body can remove,
body temperature begins to rise, and heat relat-
ed illnesses and disorders may develop.

Wind chill

The term used to describe the rate of heat loss
on the body resulting from the combined effect of
low temperature and wind. As winds increase,
heat is carried away from the body at a faster
rate, driving down both the skin temperature and
eventually the internal body temperature.

Data Logger

An instrument that records or logs data, much of
which may be real-time and later downloaded to
a computer for studies.

Moisture content

The amount of moisture in material being tested.
Some moisture meters directly read % material
moisture and others provide a relative scale.

WATER QUALITY

PH

A measure of acidity and alkalinity of a solution
on a scale in which a value of 7 represents neu-
trality and lower numbers indicate increasing
acidity and higher numbers increasing alkalinity.
Each unit of change represents a tenfold change
in acidity or alkalinity and is the negative loga-
rithm of the effective hydrogen-ion concentration
or hydrogen-ion activity in gram equivalents per
liter of the solution. It ranges from 0 to 14.

Oxygen Reduction Potential (ORP)

This is basically a measurement to oxidize con-
taminants. It is the only practical method we
have to electronically monitor sanitizer effective-
ness.

Reduction/Oxidation Reaction (Redox)
This describes all chemical reactions in which
atoms have their oxidation number (oxidation
state) changed.

Oxidation
This describes the loss of electrons by a mole-
cule, atom or ion.

Reduction
This describes the gain of electrons by a mole-
cule, atom or ion.

Total Dissolved Solids (TDS)

This is a measurement for the combined content
of all inorganic and organic substances present
within a liquid. Total Dissolved Solids (TDS) of the
water tells you the quality of water. It may be used
to check if your reverse osmosis water system is
working properly. It may also be used to decide if
the membrane or cartridges should be changed
or not.

Dissolved Oxygen (DO0)
This is the relative amount of oxygen that is dis-
solved in a given sample.

Electrical Conductivity (EC)

This is the measurement of the electrical con-
ductivity of water. Clean water has a low EC.
When you add nutrients and pH adjusters, the EC
will increase.

Conductivity (..S)

This is a measurement of the number of ions in a
liquid. It is commonly used to measure the qual-
ity of a solution.

Automatic temperature compensation (ATC)
Automatic correction for the influence of temper-
ature on a given measurement.

SOUND MEASUREMENTS
A-frequency-weighting is mandated for the
protection of workers against noise-induced
deafness affecting their health and welfare. The
levels, are not single event, or “peak” levels, but
represent averages of acoustic energy over peri-
ods of time such as 8 hours or 24 hours, and over
long periods of time such as years. This allows
old data to be compared with new measure-
ments.

C-frequency-weighting is primarily used in the
measurement of the peak value of a noise.

GAS MEASUREMENTS

Carbon Monoxide (CO)
An odorless and very toxic gas. CO is formed as
a product of the incomplete combustion of car-
bon or a carbon compound.

Carbon Dioxide (CO )

This gas is naturally present in the atmosphere at
levels of approximately 0.035%. Short-term
exposure to CO, at levels below 2% (20,000
parts per million or ppm) has not been reported
to cause harmful effects. Higher concentrations
can affect respiratory function and cause excita-
tion followed by depression of the central nerv-
ous system. High concentrations of CO, can dis-
place oxygen in the air, resulting in lower oxygen
concentrations for breathing. Therefore, effects
of oxygen deficiency may be combined with
effects of CO5 toxicity. It is often monitored with
IAQ equipment.

Indoor Air Quality (IAQ)

This is used to determine the health of the work-
place or building by measuring gasses such as
carbon dioxide.

Lower explosive limit (LEL)

This is the lowest amount of gas that will cause
an explosion. Detectors that sense lower levels of
gas will warn you more quickly of the presence
of a combustible gas than detectors that sense
higher levels.

Parts per million (ppm)

This is the ratio of how much of the tested solid,
liquid or gas is present within a million of the
sampled solid, liquid (solution) or gas (air) mole-
cules.




LIGHT MEASUREMENTS

Lux
A photometric unit of illuminance or illumination
equal to one lumen per square meter.

Foot-candle (fc)

A unit of illuminance or illumination equal to one
lumen per square foot.

fc =10.76 x lux

lux =fc /10.76

Ultraviolet light (UV)

This is the part of the electromagnetic spectrum
which is adjacent to and greater in energy than
visible light. The ultraviolet spectrum extends
from 180 to 400 nanometers (nm) and is divided
into three categories: shortwave (UV-C), medi-
um-wave (UV-B), and longwave (UV-A).

UV-A Ultraviolet radiation in the wavelength
band of 320 - 390nm with a peak in energy at
about 365 nm; a component of the spectrum of
solar radiation that can tan human skin or cause
redness in sensitive skin.

UV-B Ultraviolet radiation in the wavelength
band of 290 — 320nm with a peak in energy at
about 312 nm; a component of the spectrum of
solar radiation that can cause sunburn and skin
cancer. This band is only partially blocked by the
atmospheric ozone layer.

UV-C Ultraviolet radiation in the wavelength
band of 200 — 290nm with a peak in energy at
about 254 nm; a very harmful component of the
spectrum of solar radiation that can cause chro-
mosome mutations, death of single-cell organ-
isms, and damage to the cornea of the eye.
This band is almost completely blocked by the
atmospheric ozone layer.

EMF/BTU MEASUREMENTS

Electro-Magnetic Interference (EMI)
Radiation which may affect the performance of
electronic equipment.

Electromagnetic field (EMF)

This is the field comprised of the electric field
and the magnetic field (magnetic induction). The
field can be viewed as the combination of an
electric field and a magnetic field. All electric
and magnetic fields are electromagnetic fields
and can’t be divided.

British thermal unit (BTU or Btu)

This is a unit of energy commonly used in the
power, steam generation, and heating and air
conditioning industries.

Manometer

These are instruments (Ssuch as a pressure
gauge) for measuring the pressure of gases and
vapors.

Barometric pressure
The pressure in the atmosphere at any given
location typically measured in inHg.
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AIRFLOW MEASUREMENTS

Anemometer
This is an instrument for measuring and indicat-
ing the force or speed of the air movement.
Area of a rectangular duct L x W
Area of a circular duct Pi R2 Pi=3.14
CFM (ft3/min) =
Air Velocity (ft/min) x Area (ft2)
CMM (m3/min) =
Air Velocity (m/min) x Area (m?)
Square feet /144 = square inches

ELECTRICAL MEASUREMENTS

Measurement categories (Over-voltage cate-
gories).

To ensure safe operation of measuring instru-
ments, IEC61010 establishes safety standards
for various electrical environments, categorized
as CAT | to CAT IV, and called measurement cat-
egories. Higher-numbered categories corre-
spond to electrical environments with greater
momentary energy, So a measuring instrument
designed for CAT Ill environments can endure
greater momentary energy that one assigned for
CAT II.

CAT I: Secondary electrical circuits connected
to an AC electrical outlet through a
transformer or similar device.

CAT IlI: Primary electrical circuits of equipment
connected to an AC electrical outlet by a
power cord.

CAT llI: Primary electrical circuits of the equip-
ment connected directly to the distribu-
tion panel, and feeders from the distri-
bution panel to outlets.

CAT IV: The circuit from the service drop to the
service entrance, and to the power
meter and primary over-current protec-
tion device (distribution panel).

CATI e r CATHH
Trare.‘nnﬂnrcj";m
&m‘ [::-ﬁ.Tl I _ﬁ B
T

Power (W) = voltage (V) X current (A)

(RMS reading) x (1.414) =
Peak to Peak reading

True Root Mean Square (TRMS)

ATRMS meter is used to measure non sinusoidal
waveforms (harmonics).

Volt (E) is the unit of electric pressure or electro-
motive force. It is the potential that will produce
a current of 1 ampere through a resistance of 1
ohm. The volt (symbol: V) is the Sl derived unit of
electric potential difference or electromotive
force.

Ampere (l) is the unit of electrical current
(coulombs per second). The ampere, in practice
often shortened to amp, (symbol: A) is a unit of
electric current, or amount of electric charge per
second.

Ohm (R) is the unit of electrical resistance
(volts/ampere). The ohm (symbol: Q) is the SI
unit of electrical impedance or, in the direct
current case, electrical resistance,

Watts (W) and Kilowatts (KW) are units of elec-
tric power.

Kilovolt-ampere (KVA) is a measurement of
apparent electric power.

Kilowatt hour (Kwhr) is a unit of electrical
energy or work performed.

Joule (J) is a metric unit of energy: watt per
second. 1 Kwhr = 2,655,224 ft-Ib = 1.341
hp-hr = 3412 Btu = 3,600,000 joules.

Ohm law relationships (direct current)
E=IR+W/I=+WR

W=12R=E2R=FEI

I = E/R=W/E=+WR

R = E/l = W/2 = E2/W

Capacitance
The ability an electronic component has to store
energy as an electrical charge.

Insulation Resistance

The property of a material to resist the flow of
electrical current and expressed in Megohms as
the ratio of an applied electrical potential divid-
ed by the flow of electrical current.

INDUSTRIAL

NIST Certification - Traceability
Calibration in accordance with and against stan-
dards traceable to NIST (National Institute of
Standards and Technology, USA). Traceability to
NIST is a means of ensuring that reference stan-
dards remain valid and their calibration remains
current.

Peak Hold

Output of the maximum measurement indicated
by an instrument during the time duration for
which this display mode has been active.

Refractometer
An instrument for measuring refractive indices in
a fluid or solution.

Stroboscope

An instrument for determining the speed of
cyclic motion that causes the motion to appear
slowed or stopped.

Tachometer
A device for indicating speed of rotation.

Fiber optic inspection scope

This type of scope has the ability to see around
a bend and see or capture images of hard-to-
reach places.
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