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For over two decades, Technico has been a leader in the motion control industry. 
Our team has focused on what matters – the highest quality products with the 
best customer service.

•	 eShaft Case 60 Linear Shafting is induction hardened, precision ground, and  
	 polished to the tolerances required by the demanding Linear Motion Industry

•	 Linear Shafting Industry Class “L” , ”S” , ”N” and “D”

•	 Inch sizes of Linear Shafting (1/4” - 4” Diameters)

•	 Metric sizes of Linear Shafting (6mm - 100mm Diameters)

•	 Pre-Drilled Linear Shafting (1/2” - 2” Diameters)

•	 Stainless Steel Linear Shafting

•	 Standard Aluminum Support Rails, Low Profile Steel Support Rails

•	 Complete Selection of Linear Bearings, Pillow Blocks and End Supports

•	 Custom machining to your print and special coatings available

•	 See our website for the complete product line

Material – High quality Carbon 1060 or Stainless 440C produced in the U.S.

Case Hardness – Varies by material type - See Chart

Surface Finish – 8 RMS

Roundness – Industry Superior

Cylindricity – Industry Superior

Straightness – .001 per foot cumulative, (TIR .002”)

eshaft specs

www.eShaft.com



3 Contact us at: PH: (330) 847–7000

TABLE OF CONTENTS

About eShaft  .................................................................................................................................................... 2

Inch Linear Shafting ....................................................................................................................................... 4

Metric Linear Shafting ................................................................................................................................... 5

Predrilled Linear Shafting  ............................................................................................................................ 6

Shaft Support Rails  ........................................................................................................................................ 7

Low Shaft Support Rails  ............................................................................................................................... 8

Custom Machining ......................................................................................................................................... 9

Linear Bearing Overview  .........................................................................................................................  10

Linear Bearing Dimensions  ..............................................................................................................  11-19

Shaft End Supports  .....................................................................................................................................  20

About Technico  ............................................................................................................................................  23

Technico Line Card  ......................................................................................................................................  24

COMPOSITION OF PART NUMBERS

ES 0.625 SS          + 25 S

Shaft Type Diameter Material
(Blank for Regular1060)

Length
(In Inches or  

MM for metric 
Shafting)

Accuracy Class
(Blank for Standard L Class)

ES 0.750 PD + XX -  Predrilled Shaft Only
ESSR 0.750 PD + XX -  Predrilled Shaft Support Rail Only
ES 0.750 PD + XX Assembly -  Predrilled Shaft Mounted to Support
ES 0.750 PD + XX Low Assembly -  Predrilled Shaft Mounted to Low Support

PREDRILLED SHAFTING AND ASSEMBLIES

CONTENTS PAGE NUMBER

XX = Length in inches or mm
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INCH LINEAR SHAFTING

PART
NUMBER

NOMINAL
DIA. (IN)

CLASS
L

CLASS
S

CLASS
N

CLASS
D

MAX
LENGTH

(IN)

ES 0.250 1/4 .2495/.2490 .2490/.2485 .2500/.2498 94

ES 0.375 3/8 .3745/.3740 .3740/.3735 .3750/.3748 – 166

ES 0.500 1/2 .4995/.4990 .4990/.4985 .5000/.4998 – 166

ES 0.625 5/8 .6245/.6240 .6240/.6235 .6250/.6248 – 178

ES 0.750 3/4 .7495/.7490 .7490/.7485 .7500/.7498 – 202

ES 0.875 7/8 .8745/.8740 – .8750/.8748 – 178

ES 1.000 1 .9995/.9990 .9990/.9985 1.0000/.9998 1.0000/1.003 202

ES 1.125 1-1/8 1.1245/1.1240 – 1.1250/1.1248 – 178

ES 1.250 1-1/4 1.2495/1.2490 1.2490/1.2485 1.2500/1.2498 1.2500/1.2503 202

ES 1.375 1-3/8 1.3745/1.3740 – 1.3750/1.3747 – 178

ES 1.500 1-1/2 1.4994/1.4989 1.4989/1.4984 1.5000/1.4997 1.5000/1.5003 202

ES 1.625 1-5/8 1.6245/1.6240 – 1.6250/1.6247 – 178

ES 1.750 1-3/4 1.7495/1.7490 – 1.7500/1.7497 – 178

ES 2.000 2 1.9994/1.9987 1.9987/1.9980 2.0000/1.9997 2.0000/2.0003 202

ES 2.500 2-1/2 2.4993/2.4985 2.4985/2.4977 2.5000/2.4996 – 202

ES 3.000 3 2.9992/2.9983 2.9983/2.9974 3.0000/2.9996 – 202

ES 3.500 3-1/2 3.4990/3.4980 – – – 202

ES 4.000 4 3.9988/3.9976 3.9976/3.9964 – – 202

INCH LINEAR SHAFTING – 1060 STEEL SURFACE HARDNESS RC60-63

PART
NUMBER

NOMINAL
DIA. (IN)

CLASS
L

CLASS
S

MAX
LENGTH

(IN)

ES 0.250 SS 1/4 .2495/.2490 .2490/.2485 54

ES 0.375 SS 3/8 .3745/.3740 .3740/.3735 166

ES 0.500 SS 1/2 .4995/.4990 .4990/.4985 166

ES 0.625 SS 5/8 .6245/.6240 .6240/.6235 178

ES 0.750 SS 3/4 .7495/.7490 .7490/.7485 178

ES 1.000 SS 1 .9995/.9990 .9990/.9985 178

ES 1.250 SS 1-1/4 1.2495/1.2490 1.2490/1.2485 178

ES 1.500 SS 1-1/2 1.4994/1.4989 1.4989/1.4984 178

ES 2.000 SS 2 1.9994/1.9987 1.9987/1.9980 178

INCH LINEAR SHAFTING – 440C STEEL SURFACE HARDNESS RC50-55

Class L is standard

ES 2.500 SS 2-1/2 2.4993/2.4985 2.4985/2.4977 178

Chuck
Note
MigrationConfirmed set by Chuck

Chuck
Note
MigrationNone set by Chuck
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METRIC LINEAR SHAFTING

PART 
NUMBER

NOMINAL 
DI MM

CLASS M 
H

MAX 
LENGTH 

MM

ESM 5 5 .1969/.1965 4000

ESM 8 8 .3150/.3146 4216

ESM 10 10 .3937/.3933 4000

ESM 12 12 .4724/.4720 4216

ESM 16 16 .6299/.6295 6000

5130.7874/.7869

6000ESM 25 25 .9843/.9838

4521ESM 30 30 1.1811/1.1806

6000ESM 35 35 1.3780/1.3773

ESM 40 40 1.5748/1.5743 4521

ESM 50 50 1.9685/1.9679 6000

ESM 60 60 2.3622/2.3615 4521

ESM 80 80 3.1496/3.1489 6000

PART 
NUMBER

NOMINAL 
DI MM

CLASS M 
H

MAX 
LENGTH 

ESM 5 SS 5 .1969/.1965 1905

ESM 8 SS 8 .3150/.3146 4216

ESM 10 SS 10 .3937/.3933 4216

ESM 12 SS 12 .4724/.4720 4216

ESM 16 SS 16 .6299/.6295 4521

ESM 20 SS 20 .7874/.7869 5130

ESM 25 SS 25 .9843/.9838 5130

ESM 30 SS 30 1.1811/1.1806 4521

ESM 40 SS 40 1.5748/1.5743 4521

ESM 50 SS 50 1.9685/1.9679 5130

ESM 60 SS 60 2.3622/2.3615 4521

METRIC LINEAR SHAFT 440C STAINLESS SURFACE HARDNE

METRIC LINEAR SHAFT 1060 STEEL SURFACE HARDNE

ESM 20 20

MAX 
LENGTH 

  75

166

166

166

178

202

202

178

178

202

178

(MM)

MAX 
LENGTH 

MM

1905

4216

4521

5130

6000

5130

5130

MAX 
LENGTH 

  75

166

166

166

178

202

202

178

236

178

202

178

202

(IN)
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PREDRILLED LINEAR SHAFTING

PART  
NUMBER

nOMINAL 
dia. (IN)

cLASS “L” 
DIA. (IN)

sTANDARD 
THREAD SIZE

X 
(IN)

Y 
(IN)

MAX 
LENGTH 

(IN)

ES 0.500 PD 1/2 .4995/.4990 #6-32 4 2 166

ES 0.625 PD 5/8 .6245/.6240 #8-32 4 2 178

ES 0.750 PD 3/4 .7495/.7490 #10-32 6 3 178

ES 1.000 PD 1 .9995/.9990 1/4-20 6 3 178

ES 1.250 PD 1-1/4 1.2495/1.2490 5/16-18 6 3 178

ES 1.500 PD 1-1/2 1.4994/1.4989 3/8-16 8 4 178

ES 2.000 PD 2 1.9994/1.9987 1/2-13 8 4 178

predrilled LINEAR SHAFTING – 1060 STEEL

PART  
NUMBER

nOMINAL 
dia. (IN)

cLASS “L” 
DIA. (IN)

sTANDARD 
THREAD SIZE

X 
(IN)

Y 
(IN)

MAX 
LENGTH 

(IN)

ES 0.500 PDss 1/2 .4995/.4990 #6-32 4 2 166

ES 0.625 PDss 5/8 .6245/.6240 #8-32 4 2 178

ES 0.750 PDss 3/4 .7495/.7490 #10-32 6 3 178

ES 1.000 PDss 1 .9995/.9990 1/4-20 6 3 178

ES 1.250 PDss 1-1/4 1.2495/1.2490 5/16-18 6 3 178

ES 1.500 PDss 1-1/2 1.4994/1.4989 3/8-16 8 4 178

ES 2.000 PDss 2 1.9994/1.9987 1/2-13 8 4 178

predrilled LINEAR SHAFTING – 440C STAINLESS
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SHAFT SUPPORT RAILS

PREDRILLED 
SHAFT SUPPORT 

RAIL

SHAFT 
DIA.

A B C D E F 
BOLT

F 
HOLE

G 
SCREW

G 
HOLE

H X Y

ESSR 0.500 PD 1/2 1.125 1/4 3/16 1.000 6 .169 .169 .750 4 2

ESSR 0.625 PD 5/8 1.125 5/16 1/4 1.125 8 .193 .193 .812 4 2

ESSR 0.750 PD 3/4 1.500 3/8 1/4 1.250 10 .221 .221 .875 6 3

ESSR 1.000 PD 1 1.750 1/2 1/4 1.500 1/4 .281 .281 1.062 6 3

ESSR 1.250 PD 2.125 9/16 5/16 1.875 5/16 .343 .343 1.250 6 3

ESSR 1.500 PD 2.500 3 11/16 3/8 2.250 5/16 .343 .406 1.500 8 4

ESSR 2.000 PD 2 3.250 7/8 1/2 2.750 3/8 .406 .531 1.875 8 4

PREDRILLED SHAFT SUPPORT RAILS

Note: Shaft Support Rails and Linear Shafting are separate parts numbers, not assemblies

PREDRILLED SHAFT SUPPORT RAILS

To Order a Predrilled Assembly with Mounted Shaft and Rail see Page 3 Composition of Part Numbers
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LOW SHAFT SUPPORT RAILS

Low predrilled 
shaft Support 

rail

Shaft 
dia.

a 
+/- .001 b c e g 

screw
G 

HOLE x y

eslsr 0.500 pd 1/2 .562 .370 1/4 .341 6-32 .169 4 2

eslsr 0.625 pd 5/8 .687 .450 5/16 .412 8-32 .193 4 2

eslsr 0.750 pd 3/4 .750 .510 3/8 .420 10-32 .221 6 3

eslsr 1.000 pd 1 1.000 .690 1/2 .560 1/4-20 .281 6 3

eslsr 1.250 pd 1-1/4 1.187 .780 9/16 .626 5/16-18 .343 6 3

eslsr 1.500 pd 1-1/2 1.375 .930 11/16 .703 3/8-16 .406 8 4

eslsr 2.000 pd 2 1.750 1.180 7/8 .845 1/2-13 .531 8 4

predrilled Low shaft support rails

Note: Shaft Support Rails and Linear Shafting are separate parts numbers, not assemblies

predrilled Low shaft support rails

To Order a Predrilled Assembly with Mounted Shaft and Rail see Page 2 Composition of Part Numbers
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CUSTOM MACHINING

MACHINED ENDS

Below are some of the most common types of machined ends available.  
Eshaft can provide special shaft machining for all your linear shafting needs.

Radial flat(s) O.D. threaded

clevis Mount End tapped or drilled radially thru.

snap ring groove(s) Counterbored thru hole(s)

reduced dia.(s) with/without keyway radial tapped blind holes

reduced dia. with threaded end axially drilled and tapped end(s)

shaft rail assemblies dowel joined shaft rail assemblies butt joined
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LINEAR BUS ANDUNITS

tOPbALL pRODUCTS

lINEAR bU AND uNITS

Slide Bush

slide unit

tk
tk-op

tw
tw-op

twa
twa-w

twj
twj-w

twd
twd-w

Please visit our website at www.eshaft.com for METRIC BEARINGS and other available bushing types.

tka
tka-w

tke
tke-w

tkd
tkd-w

sm
sw

sm-aj
sw-aj

sm-op
sw-op

sma
swa

smd
swd

smj
swj

INCH
TW
SW

SWA

METRIC
TK
SM

SMA
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BEARINGS

TW / tw-op  type – Topball inch type

tw No. of ball 
circuits

mass
lbs

No. of ball 
circuits

mass
lbs inch Tolerance*

inch inch inch Tolerance
inch

TW 3 4 .004 - - - .1875 .3750 .562 ±.008

TW 4 4 .009 - - - .2500 .5000 .750

TW 6 4 .014 - - - .3750 .6250 .875

TW 8 4 .043 TW 8-op 3 .033 .5000 .8750 1.250

TW 10 5 .103 TW 10-op 4 .083 .6250 1.1250 1.500

TW 12 6 .123 TW 12-op 5 .102 .7500 1.2500 1.625

TW 16 6 .265 TW 16-op 5 .220 1.0000 1.5625 2.250

TW 20 6 .485 TW 20-op 5 .419 1.2500 2.0000 2.625 0/-.025

TW 24 6 .750 TW 24-op 5 .639 1.5000 2.3750 3.0000 0/-.030

TW 32 6 1.411 TW 32-op 5 1.168 2.0000 0/-.0008 3.0000 4.0000 0/–.040

Part number Major Dimensions
open type drClosed Type l

D
inch

Closed 
Type open type Inch Tolerance

inch
w

inch
h

inch
f

inch
g

inch
j

inch

nominal
shaft

Diameter
inch

TW 3 - - - - - - - - - 35 47 3/16

TW 4 - .515 .0390 .4687 - - - - 60 80 1/4

TW 6 - .703 .0390 .5880 - - - - 95 120 3/8

TW 8 TW 8-op 1.032 .0459 .8209 .313 .136 .6250 through 230 290 1/2

TW 10 TW 10-op 1.112 .0559 1.0590 .375 .105 .1250 .0390 400 500 5/8

TW 12 TW 12-op 1.272 .0559 1.1760 .438 .136 .1250 .0590 470 590 3/4

TW 16 TW 16-op 1.886 .0679 1.4687 .563 .136 .1250 .0470 850 1,060 1

TW 20 TW 20-op 2.011 0/–.025 .0679 1.8859 .625 .201 .1875 .0900 1,230 1,530 1-1/4

TW 24 TW 24-op 2.422 0/–.030 .0859 2.2389 .750 .201 .1875 .0900 1,480 1,850 1-1/2

TW 32 TW 32-op 3.206 0/–.040 .1029 2.8379 1.000 .265 .3125 through 2,430 3,040 2

Major Dimensions Basic Load Rating
open typeb

dynamic
c

inch

dynamic
C o 

inch

nominal
shaft

Diameter
inch

w
inch

D
inch

1 inch = 25.4 mm 1 lb ≈ .454 kg 1 lbs ≈ 4.448 N

0
-.0005

0
-.0006

0
-.015

0
-.020

Part Number

0
-.015

0
-.020
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BEARINGS

TWa  type – block type (inch series)

TWd  type – Open block type (inch series)

Part 
number

nom.
shaft dia

inch
h

inch
e

inch
w

inch
l

inch
f

inch
t

inch
g

inch
m

inch
b

inch
c

inch
s

inch

dynamic
c

lbs

static
C o 
lbs

Mass
lbs

TWA 4uu 1/4 .4370 .8125 1.625 1.188 .813 .188 .750 1.000 1.312 .750 .156 60 80 .090

TWA 6uu 3/8 .5000 .8750 1.750 1.313 .938 .188 .875 1.125 1.437 .875 .156 95 120 .120

TWA 8uu 1/2 .6870 1.0000 2.000 1.688 1.250 .250 1.125 1.375 1.688 1.000 .156 230 290 .248

TWA 10uu 5/8 .8750 1.2500 2.500 1.938 1.625 .281 1.437 1.750 2.125 1.125 .188 400 500 .465

TWA 12uu 3/4 .9370 1.3750 2.750 2.063 1.750 .313 1.563 1.875 2.375 1.250 .188 470 590 .553

TWA 16uu 1 1.1870 1.6250 3.250 2.813 2.188 .375 1.938 2.375 2.875 1.750 .219 850 1060 1.200

TWA 20uu 1-1/4 1.5000 2.0000 4.000 3.625 2.813 .438 2.500 3.000 3.500 2.000 .219 1230 1530 2.380

TWA 24uu 1-1/2 1.7500 2.3750 4.750 4.000 3.250 .500 2.875 3.500 4.125 2.500 .281 1480 1850 3.460

TWA 32uu 2 2.1250 3.0000 6.000 5.000 4.063 .625 3.625 4.500 5.250 3.250 .406 2430 3040 6.830

Major Dimensions Basic Load RatingMounting Dimensions

* Provided with push-in oil fitting for 1/4” to 1/2” sizes. Sizes from 5/8” to 2” offer a 1/4-28
 tapped hole with a plug for adding a fitting if desired.

1 inch = 25.4 mm 1 lb ≈ .454 kg 1 lbs ≈ 4.448 N

Part 
number

nom.
shaft dia

inch
h

inch
e

inch
w

inch
l

inch
f

inch
t

inch
g

inch
m

inch
h1

inch
b

inch
c

inch
s

inch

dynamic
c

lbs

static
C o 
lbs

Mass
lbs

TWD 8uu 1/2 .6870 1.000 2.000 1.500 1.100 .250 .688 .98 .260 1.688 1.000 .156 230 290 .188

TWD 10uu 5/8 .8750 1.2500 2.500 1.750 1.405 .281 .875 1.15 .319 2.125 1.125 .188 400 500  .365

TWD 12uu 3/4 .9370 1.3750 2.750 1.975 1.535 .315 .937 1.23 .386 2.375 1.250 .188 470 590 .452

TWD 16uu 1 1.1870 1.6250 3.250 2.625 1.975 .375 1.188 1.48 .512 2.875 1.750 .218 850 1060 1.010

TWD 20uu 1-1/4 1.5000 2.0000 4.000 3.375 2.485 .437 1.500 1.88 .569 3.500 2.000 .218 1230 1530 1.980

TWD 24uu 1-1/2 1.7500 2.3750 4.750 3.750 2.910 .500 1.750 2.12 .681 4.125 2.500 .281 1480 1850 2.950

TWD 32uu 2 2.1250 3.0000 6.000 4.750 3.660 .625 2.250 2.70 .933 5.250 3.250 .406 2430 3040 5.840

Major Dimensions Basic Load RatingMounting Dimensions

* Provided with push-in oil fitting for 1/4” to 1/2” sizes. Sizes from 5/8” to 2” offer a 1/4-28
 tapped hole with a plug for adding a fitting if desired.

1 inch = 25.4 mm 1 lb ≈ .454 kg 1 lbs ≈ 4.448 N
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TWj  type –  clearance adjustable block type (inch series)

Part 
number

nom.
shaft dia

inch
h

inch
e

inch
w

inch
l

inch
f

inch
t

inch
g

inch
m

inch
b

inch
c

inch
s

inch

dynamic
c

lbs

static
C o 
lbs

Mass
lbs

TWj 4uu 1/4 .4370 .8125 1.625 1.188 .813 .188 .750 1.000 1.312 .750 .156 60 80 .090

TWj 6uu 3/8 .5000 .8750 1.750 1.313 .938 .188 .875 1.125 1.437 .875 .156 95 120 .120

TWj 8uu 1/2 .6870 1.0000 2.000 1.688 1.250 .250 1.125 1.375 1.688 1.000 .156 230 290 .248

TWj 10uu 5/8 .8750 1.2500 2.500 1.938 1.625 .281 1.437 1.750 2.125 1.125 .188 400 500 .465

TWj 12uu 3/4 .9370 1.3750 2.750 2.063 1.750 .313 1.563 1.875 2.375 1.250 .188 470 590 .553

TWj 16uu 1 1.1870 1.6250 3.250 2.813 2.188 .375 1.938 2.375 2.875 1.750 .219 850 1060 1.200

TWj 20uu 1-1/4 1.5000 2.0000 4.000 3.625 2.813 .438 2.500 3.000 3.500 2.000 .219 1230 1530 2.380

TWj 24uu 1-1/2 1.7500 2.3750 4.750 4.000 3.250 .500 2.875 3.500 4.125 2.500 .281 1480 1850 3.460

TWj 32uu 2 2.1250 3.0000 6.000 5.000 4.063 .625 3.625 4.500 5.250 3.250 .406 2430 3040 6.830

Major Dimensions Basic Load RatingMounting Dimensions

* Provided with push-in oil fitting for 1/4” to 1/2” sizes. Sizes from 5/8” to 2” offer a 1/4-28
 tapped hole with a plug for adding a fitting if desired.

1 inch = 25.4 mm 1 lb ≈ .454 kg 1 lbs ≈ 4.448 N

BEARINGS
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sWa  type – block type (inch series)

BEARINGS

Part
Number inch/mm tolerance

inch/mm

h
±.001/±.002

inch/mm

e
±.001/±.002

inch/mm

w
inch/mm

l
inch/mm

f
inch/mm

t
inch/mm

swa 4guu .2500 
6.350

.4370 
11.100

.8125 
20.638

1.625
41.28

1.188 
30.16

.813 
20.64

.188 
4.76

swa 6guu .3750 
9.525

.5000 
12.700

.8750 
22.225

1.750
44.45

1.313 
33.34

.938 
23.82

.188 
4.76

swa 8guu .5000 
12.700

.6870 
17.450

1.0000 
25.400

2.000
50.80

1.688 
42.86

1.250 
31.75

.250 
6.35

swa 10guu .6250 
15.875

.8750 
22.225

1.2500 
31.750

2.500
63.50

1.938 
49.21

1.625 
41.28

.281 
7.14

swa 12guu .7500 
19.050

.9370 
23.800

1.3750 
34.925

2.750
69.85

2.063 
52.39

1.750 
44.45

.313 
7.94

swa 16guu 1.0000 
25.400

1.1870 
30.150

1.6250 
41.275

3.250
82.55

2.813 
71.44

2.188 
55.56

.375 
9.53

swa 20guu 1.2500
31.750

1.5000 
38.100

2.0000 
50.800

4.000 
101.60

3.625 
92.08

2.813 
71.44

.438 
11.11

swa 24guu 1.5000
38.100

1.7500 
44.450

2.3750 
60.325

4.750 
120.65

4.000 
101.60

3.250 
82.55

.500 
12.70

swa 32guu 2.0000
50.800

2.1250
53.975

3.0000 
76.200

6.000 
152.40

5.000 
127.00

4.063 
103.19

.625 
15.88

Major Dimensions
Inner contact diameter

0 
–.00050

0
–12 

0 
-.00040

0 
-9

0 
-.00040

0
–10   

outer dimensions

g
inch/mm

m
inch/mm

B
±.01/±.02
inch/mm

C
±.01/±.02
inch/mm

S
inch/mm

Dynamic
c
n

static
Co 
n

Mass
g

PART
number

.750 
19.05

1.000 
25.40

1.312 
33.33

.750 
19.05

.156 
4.0 206 265 45 swa 4guu

.875 
22.23

1.125 
28.58

1.437 
36.50

.875 
22.23

.156 
4.0 225 314 62 swa 6guu

1.125 
28.58

1.375 
34.93

1.688 
42.88

1.000 
25.40

.156 
4.0 510 784 130 swa 8guu

1.437 
36.50

1.750 
44.45

2.125 
53.98

1.125 
28.58

.188 
4.8 774 1,180 240 swa 10guu

1.563 
39.69

1.875 
47.63

2.375 
60.33

1.250 
31.75

.188 
4.8 862 1,370 290 swa 12guu

1.938 
49.21

2.375 
60.33

2.875 
73.03

1.750 
44.45

.219 
5.6 980 1,570 615 swa 16guu

2.500 
63.50

3.000 
76.20

3.500 
88.90

2.000 
50.80

.219 
5.6 1,570 2,740 1,300 swa 20guu

2.875 
73.03

3.500 
88.90

4.125 
104.78

2.500 
63.50

.281 
7.2 2,160 4,020 1,900 swa 24guu

3.625 
92.08

4.500
114.30

5.250 
133.35

3.250
82.55

.406 
10.5 3,820 7,940 3,600 swa 32guu

Major Dimensions
Inner contact diameter Mounting Dimension

basic load rating

SI UNIT 1 N ≈ .225 lbs 1 kg ≈ 2.205 lbs



15 Contact us at: PH: (330) 847–7000

BEARINGS

sWJ  type – CLEARANCE ADJUSTABLE BLOCK TYPE (inch series)

Part
Number h

±.001/±.002
inch/mm

e
±.001/±.002

inch/mm

w
inch/mm

l
inch/mm

f
inch/mm

t
inch/mm

swj 8guu .5000 
12.700

.6870 
17.450

1.0000 
25.400

2.000 
50.80

1.688 
42.86

1.250 
31.75

.250 
6.35

swj 10guu .6250 
15.875

.8750 
22.225

1.2500 
31.750

2.500
63.50

1.938 
49.21

1.625 
41.28

.281 
7.14

swj 12guu .7500 
19.050

.9370 
23.800

1.3750 
34.925

2.750
69.85

2.063 
52.39

1.750 
44.45

.313 
7.94

swj 16guu 1.0000 
25.400

1.1870 
30.150

1.6250 
41.275

3.250
82.55

2.813 
71.44

2.188 
55.56

.375 
9.53

swj 20guu 1.2500
31.750

1.5000 
38.100

2.0000 
50.800

4.000 
101.60

3.625 
92.08

2.813 
71.44

.438 
11.11

swj 24guu 1.5000
38.100

1.7500 
44.450

2.3750 
60.325

4.750 
120.65

4.000 
101.60

3.250 
82.55

.500 
12.70

swj 32guu 2.0000
50.800

2.1250
53.975

3.0000 
76.200

6.000 
152.40

5.000 
127.00

4.063 
103.19

.625 
15.88

Major Dimensions

Inner contact 
diameter
inch/mm

outer dimensions

G
INCH/MM

M 
Inch/MM

B
±.01/ ±.02 
INCH/MM

C
±.01/ ±.02 
INCH/MM

S
INCH/MM

dynamic 
C  
 

N

Static 
Co 

 
n

Mass 
g Part

Number

1.125 
28.58

1.375 
34.93

1.688 
42.88

1.000 
25.40

.156 
4.0 510 784 130 swj 8guu

1.437 
36.50

1.750 
44.45

2.125
53.98

1.125 
28.58

.188 
4.8 774 1,180 240 swj 10guu

1.563
39.69

1.875 
47.63

2.375
60.33

1.250 
31.75

.188 
4.8 862 1,370 290 swj 12guu

1.938 
49.21

2.375 
60.33

2.875
73.03

1.750 
44.45

.219 
5.6 980 1,570 615 swj 16guu

2.500 
63.50

3.000 
76.20

3.500 
88.90

2.000 
50.80

.219 
5.6 1,570 2,740 1,300 swj 20guu

2.875 
73.03

3.500 
88.90

4.125 
104.78

2.500 
63.50

.281 
7.2 2,160 4,020 1,900 swj 24guu

3.625 
92.08

4.500 
114.30

6.000 
152.40

3.250 
82.55

.406 
10.5 3,820 7,940 3,600 swj 32guu

Major Dimensions
outer dimensions 

Basic load rating
Mounting dimensions 

SI UNIT 1 N ≈ .225 lbs 1 kg ≈ 2.205 lbs
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BEARINGS

sWd  type – Open BLOCK TYPE (inch series)

Part
Number h

±.001/±.002
inch/mm

e
±.001/±.002

inch/mm

w
inch/mm

l
inch/mm

f
inch/mm

t
inch/mm

G
inch/mm

swd 8guu .5000
12.700

.6870 
17.450

1.0000 
25.400

2.000 
50.80

1.500 
38.10

1.100 
27.94

.250 
6.35

.688 
17.5

swd 10guu .6250 
15.875

.8750 
22.225

1.2500 
31.750

2.500 
63.50

1.750 
44.45

1.375 
34.93

.281 
7.14

.875 
22.23

swd 12guu .7500 
19.050

.9370 
23.800

1.3750 
34.950

2.750 
69.85

1.875 
47.63

1.535 
39.00

.315 
8.00

.937 
23.80

swd 16guu 1.0000 
25.400

1.1870 
30.150

1.6250 
41.300

3.250
82.55

2.625 
66.68

1.975 
50.17

.375 
9.53

1.188 
30.18

swd 20guu 1.2500
31.750

1.5000 
38.100

2.0000 
50.800

4.000 
101.60

3.375 
85.73

2.485 
63.12

.437 
11.10

1.500 
38.10

swd 24guu 1.5000
38.100

1.7500 
44.450

2.3750 
60.325

4.750 
120.65

3.750 
95.25

2.910 
73.90

.500 
12.70

1.750 
44.45

swd 32guu 2.0000
50.800

2.1250
53.975

3.0000 
76.200

6.000 
152.40

4.750 
120.65

3.660 
92.90                

.625 
15.88

2.250 
57.15

Major Dimensions

Inner contact 
diameter
inch/mm

outer dimensions

Part
Number M

INCH/MM
h1 

Inch/MM
θ B

±.01/ ±.02 
INCH/MM

C
±.01/ ±.02 
INCH/MM

S
INCH/MM

dynamic 
C  
 

N

dynamic 
Co 

 
n

Mass 
g 

swd 8guu .98 
24.89

.3425 
8.70 80° 1.688

42.88
1.000 
25.40

.156 
4.0 510 784 98

swd 10guu 1.15 
29.21

.375 
9.53 80° 2.125

53.98
1.125 
28.58

.188 
4.8 774 1,180 185

swd 12guu 1.23 
31.24

.4375 
11.11 60° 2.375

60.33
1.250 
31.75

.188 
4.8 862 1,370 235

swd 16guu 1.48 
37.59

.5625 
14.29 50° 2.875

73.03
1.750 
44.45

.218 
5.6 980 1,570 530

swd 20guu 1.88 
47.75

.625 
15.88 50° 3.500 

88.90
2.000 
50.80

.218 
5.6 1,570 2,740 1,080

swd 24guu 2.12 
53.85

.750 
19.05 50° 4.125 

104.78
2.500 
63.50

.281 
7.4 2,160 4,020 1,620

swd 32guu 2.70
68.58

1.00 
25.40    50° 5.250 

133.35
3.250 
82.55

 .406 
10.5 3,820 7,940 3,100              

Major Dimensions
outer dimensions 

Basic load rating
Mounting dimensions 

SI UNIT 1 N = .225 lbs 1 kg ≈ 2.205 lbs
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BEARINGS

sW  type – Standard type

PART 
NUMBER

# of Ball 
circuits

INCH 
MM precision high

INCH 
mm

tolerance 
inch /µ m

Inch
MM

tolerance 
inch /µ m

inch 
mm

tolerance 
inch /µ m

sw 4 3 .2500 
6.350

.5000 
12.700

0/ -.00045 
0/ -11

.7500 
19.050

.5110 
12.98

sw 6 4 .3750 
9.525

.6250 
15.875

.8750 
22.225

.6358 
16.15

sw 8 4 .5000 
12.700

.8750 
22.225

1.2500 
31.750

.9625 
24.46

sw 10 4 .625 
15.875

1.1250 
28.575

1.5000 
38.100

1.1039 
28.04

sw 12 5 .7500 
19.050

1.2500 
31.750

1.6250 
41.275

1.1657 
29.61

sw 16 6 1.0000 
25.400

1.5625 
39.688

2.2500 
57.150

1.7547 
44.57

sw 20 6 1.2500 
31.750

2.0000 
50.800

2.6250 
66.675

2.0047 
50.92

sw 24 6 1.5000 
38.100

2.3750 
60.325

3.0000 
76.200

2.4118 
61.26

sw 32 6 2.0000 
50.800

2.7500
69.850

5.500
139.70

3.0000 
76.200

4.375
111.13

4.0000
101.600

3.000
76.20

3.1917 
81.07

.406
10.5

sw 40 6 2.5000
63.500

3.7500 
95.250

5.0000 
127.000

3.9760 
100.99

sw 48 6 3.0000 
76.200

4.50000 
114.300

6.0000 
152.400

4.726 
120.04

sw 64 6 4.0000 
101.600

0/ -.00040 
0/ -10

0/ -.00080 
0/ -20

6.0000 
152.400

0/ -.00100 
0/ -25

8.0000 
203.200

6.258 
158.95

major dimensions inch/mm  
dr

tolerance inch / µ m
D L B

0
-.00025

0
-6

0
-.00030

0 
-7

0
-.00035

0 
-8

0
-.00040

0
-9

0
-.00040

0 
-10

0
-.00050

0 
-12

0
-.00040

0 
-9

0
-.00060

0 
-15

0
-.00050

0 
-13

0
-.00065

0 
-16

0
-.00075

0 
-19

0
-.00090

0 
-22

0
-.008

0
-0.2

0
-.012

0
-0.3

0
-.016

0 
-0.4

0
-.008

0
-0.2

0
-.012

0
-0.3

0
-.016

0 
-0.4

PART 
NUMBER

w 

iNCH/ MM

D1 

INCH/ MM
PRECISION 
 inch / µ m

HIGH 
 inch / µ m

MAXIMUM 
RADIAL 

CLEARANCE 
inch / µ m

DYNAMIC 
C
N

STATIC 
Co
N

MASS 
g

SHAFT  
DIAMETER
iNCH / mm

sw 4 .0390 
0.992

.4687 
11.906 206 265 9.5 1/4 

6.350

sw 6 .0390 
0.992

.5880 
14.935 225 314 15 3/8 

9.525

sw 8 .0459 
1.168

.8209 
20.853 510 784 42 1/2 

12.700

sw 10 .0559 
1.422

1.0590 
26.899 774 1,180 85 5/8 

15.875

sw 12 .0559 
1.422

1.1760 
29.870 862 1,370 104 3/4 

19.050

sw 16 .0679 
1.727

1.4687 
37.306 980 1,570 220 1 

25.400

sw 20 .0679 
1.272

1.8859 
47.904 1,570 2,740 465 1-1/4 

31.750

sw 24 0.859 
2.184

2.2389 
56.870 2,180 4,020 720 1-1/2 

38.100

sw 32 .1029 
2.616

2.8379 
72.085 6 2.5000

63.500
2.7500
69.850 3,820 7,940 1,310 2

50.800

sw 40 .1200 
3.048

3.5519 
90.220 4,700 10,000 2,600 2-1/2 

63.500

sw 48 .1200 
3.048

4.3100 
109.474 7,350 16,000 4,380 3 

76.200

sw 64 .1389 
3.530

5.745 
145.923

.0008 
20

.0012 
30 14,100 34,800 10,200 4 

101.600

.0003

8

.0004

10

.0005

12

.0007

17

.0005

12

.0006

15

.0008

20

.0010

25

-.0006

-3

-.0001

-4

-.0002

-6

-.0003

-8

-.0005

-13

-.0008

-320

1 N ≈ .225 lbs 1 kg ≈ 2.205 lbs

major dimensions inch/mm  ECCENTRICITY BASIC LOAD RATING
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BEARINGS

sW-AJ TYPE – CLEARANCE ADJUSTABLE TYPE

PART 
NUMBER

# of Ball 
circuits INCH/MM tolerance 

inch /µ m
INCh/mm tolerance 

inch /µ m Inch/MM
tolerance 
inch /µ m inch/mm

tolerance 
inch /µ m

sw 8-a-j 4 5.000 
12.700

.8750 
22.225

1.2500 
31.750

.9625 
24.46

sw 10-a-j 4 .625 
15.875

1.1250 
28.575

1.5000 
38.100

1.1039 
28.04

sw 12-a-j 5 .7500 
19.050

1.2500 
31.750

1.6250 
41.275

1.1657 
29.61

sw16-a-j 6 1.0000 
25.400

1.5625 
39.688

2.2500 
57.150

1.7547 
44.57

sw 20-a-j 6 1.2500 
31.750

2.0000 
50.800

2.6250 
66.675

2.0047 
50.92

sw 24-a-j 6 1.5000 
38.100

2.3750 
60.325

3.0000 
76.200

2.4118 
61.26

sw 32-a-j 6 2.0000 
50.800

3.0000 
76.200

4.0000 
101.600

3.1917 
81.07

sw 40-a-j 6 2.5000 
63.500

3.7500 
95.250

5.0000 
127.000

3.9760 
100.99

sw 48-a-j 6 3.0000
76.200

2.7500
69.850

4.50000 
114.300

4.375
111.13

6.0000 
152.400

3.000
76.20

4.726 
120.04

.406
10.5

sw 64-a-j 6 4.0000 
101.600

0/ -.00080 
0/ -20

6.0000 
152.400

0/ -.00100 
0/ -25

8.0000 
203.200

6.258 
158.95

major dimensions inch/mm  
dr D L B

0
-.00040

0 
-9

0
-.00050

0 
-12

0 

-0.2

0
-.00040

0 
-10

0
-.00060

0 
-15

0
-.00050

0 
-13

0
-.00090

0 
-22

0
-.00065

0 
-16

0
-.00075

0 
-19

0
-.012

0 
-0.3

0
-.016

0 
-0.4

0 

-0.2

0
-.012

0 
-0.3

0
-.016

0 
-0.4

PART 
NUMBER

w 

iNCH/ MM

D1 

INCH/ MM

 
h 

iNCH/ MM

Eccentricity 
inch / µ m 

MAXIMUM 
RADIAL 

CLEARANCE 
inch / µ m

DYNAMIC 
C
N

STATIC 
Co
N

MASS 
g

SHAFT  
DIAMETER
iNCH / mm

sw 8-a-j .0459 
1.168

.8209 
20.853

.06 
1.5 510 748 41 1/2 

12.700

sw 10-a-j .0559 
1.422

1.0590 
26.899

.06 
1.5 774 1,180 83 5/8 

15.875

sw 12-a-j .0559 
1.422

1.1760 
29.870

.06 
1.5 862 1,370 102 3/4 

19.050

sw16-a-j .0679 
1.727

1.4687 
37.306

.06 
1.5 980 1,570 218 1 

25.400

sw 20-a-j .0679 
1.727

1.8859 
47.904

.10 
2.5 1,570 2,740 455 1-1/4 

31.750

sw 24-a-j 0.859 
2.184

2.2389 
56.870

.12 
3 2,180 4,020 710 1-1/2 

38.100

sw 32-a-j .1029 
2.616

2.8379 
72.085

.12 
3 3,820 7,940 1,290 2 

50.800

sw 40-a-j .1200 
3.048

3.5519 
90.220

.12 
3 4,700 10,000 2,560 2-1/2 

63.500

sw 48-a-j .1200 
3.048

4.3100 
109.474

.12 
3

2.5000
63.500

2.7500
69.850 7,350 16,000 4,350 3 

76.200

sw 64-a-j .1389 
3.530

5.745 
145.923

.12 
3

.0012 
30 14,100 34,800 10,150 4 

101.60

major dimensions inch/mm  basic load rating  

.0005 

12

.0006 

15

.0008 

20

.0010 

25

-.0001 

-4

-.0002 

-6

-.0003 

-8

-.0005 

-13

1 N ≈ .225 lbs 1 kg ≈ 2.205 lbs

-.0008 

-20
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BEARINGS

sW-OP TYPE – Open TYPE

PART 
NUMBER

# of Ball 
circuits INCH/MM tolerance 

inch /µ m
INCH/mm tolerance 

inch /µ m Inch/MM
tolerance 
inch /µ m inch/mm

tolerance 
inch /µ m

sw 8-op 3 .5000 
12.700

.8750 
22.225

1.2500 
31.750

.9625 
24.46

sw 10-op 3 .625 
15.875

1.1250 
28.575

1.500 
38.100

1.1039 
28.04

sw 12-op 4 .7500 
19.050

1.2500 
31.750

1.6250 
41.275

1.1657 
29.61

sw16-op 5 1.0000 
25.400

1.5625 
39.688

2.2500 
57.150

1.7547 
44.57

sw 20-op 5 1.2500 
31.750

2.0000 
50.800

2.6250 
66.675

2.0047 
50.92

sw 24-op 5 1.5000 
38.100

2.3750 
60.325

3.0000 
76.200

2.4118 
61.26

sw 32-op 5 2.0000 
50.800

3.0000 
76.200

4.0000 
101.600

3.1917 
81.07

sw 40-op 5 2.5000 
63.500

3.7500 
95.250

5.0000 
127.000

3.9760 
100.99

sw 48-op 5 3.0000 
76.200

2.7500
69.850

4.50000 
114.300

4.375
111.13

6.0000 
152.400

3.000
76.20

4.726 
120.04

.406
10.5

sw 64-op 5 4.0000 
101.600

0/ -.00080 
0/ -20

6.0000 
152.400

0/ -.00100 
0/ -25

8.0000 
203.200

6.258 
158.95

major dimensions inch/mm  
dr D L B

0
-.00040

0 
-9

0
-.00050

0 
-12

0
-.008

0 
-0.2

0
-.00010

0 
-10

0
-.00060

0 
-15

0
-.00050

0 
-13

0
-.00090

0 
-22

0
-.00065

0 
-16

0
-.00075

0 
-19

0
-.012

0 
-0.3

0
-.016

0 
-0.4

0
-.008

0 
-0.2

0
-.012

0 
-0.3

0
-.016

0 
-0.4

PART 
NUMBER

w 

iNCH/MM

D1 

INCH/MM

 
h 

iNCH/MM

θ
Eccentricity 

inch / µ m 

MAXIMUM 
RADIAL 

CLEARANCE 
inch / µ m

DYNAMIC 
C
N

STATIC 
Co
N

MASS 
g

SHAFT  
DIAMETER

iNCH/mm

sw 8-op .0459 
1.168

.8209 
20.853

.34 
7.9375 80° 510 784 32 1/2 

12.700

sw 10-op .0559 
1.422

1.0590 
26.899

.375 
9.5250 80° 774 1,180 64 5/8 

15.875

sw 12-op .0559 
1.422

1.1760 
29.870

.4375 
11.1125 60° 862 1,370 86 3/4 

19.050

sw16-op .0679 
1.727

1.4687 
37.306

.5625 
14.2875 50° 980 1,570 190 1 

25.400

sw 20-op .0679 
1.727

1.8859 
47.904

.625 
15.875 50° 1,570 2,740 390 1-1/4 

31.750

sw 24-op 0.859 
2.184

2.2389 
56.870

.75 
19.05 50° 2,180 4,020 610 1-1/2 

38.100

sw 32-op .1029 
2.616

2.8379 
72.085

1.0 
25.40 50° 3,820 7,940 1,120 2 

50.800

sw 40-op .1200 
3.048

3.5519 
90.220

1.25 
31.75 50° 4,700 10,000 2,230 2-1/2 

63.500

sw 48-op .1200 
3.048

4.3100 
109.474

1.5 
38.10 50° 2.5000

63.500
2.7500
69.850 7,350 16,000 3,750 3 

76.200

sw 64-op .1389 
3.530

5.745 
145.923

2.0 
50.8 50° .0012

30 14,100 34,800 8,740 4 
101.60

major dimensions inch/mm  basic load rating  

.0005
12

.0006
15

.0008
20

.0010
25

-.0001 
-4

-.0002 
-6

-.0003 
-8

-.0005 
-13

-.0008 
-20

1 N ≈ .225 lbs 1 kg ≈ 2.205 lbs
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 SHAFT END SUPPORTS

METRIC SHAFT END SUPPORTS SH A TYPE

INCH SHAFT END SUPPORTS WH A TYPE

PART 
NUMBER

SHAFT  
DIAMETER
INCH/MM

h
± .001
± 0.02

E 
± .001
± 0.02

W L F G P
B 

± .01
± 0.2

S BOLT MASS
g

WH   4A .2500
6.350

.6875 
17.463

.7500 
19.050

1.500 
38.10

.500 
12.70

1.063 
27.00

.250 
6.35

.500 
12.70

1.125 
28.58

.156 
4.0 #6 15

WH   6A .3750
9.525

.7500 
19.050

.8125 
20.637

1.625 
41.28

.563 
14.30

1.187 
30.16

.250 
6.35

.688 
17.46

1.250 
31.75

.156 
4.0 #6 21

WH   8A .5000
12.700

1.0000 
25.400

1.0000 
25.400

2.000 
50.80

.625 
15.88

1.625 
41.28

.250 
6.35

.875 
22.23

1.500 
38.10

.188 
4.8 #8 35

WH   10A .6250
15.875

1.0000 
25.400

1.2500 
31.750

2.500 
63.50

.688 
17.46

1.750 
44.45

.313 
7.94

1.000 
25.40

1.875 
47.63

.218 
5.6 #10 52

WH   12A .7500
19.050

1.2500 
31.750

1.2500 
31.750

2.500 
63.50

.750 
19.05

2.063 
52.40

.313 
7.94

1.250 
31.75

2.000 
50.80

.218 
5.6 #10 74

WH   16A 1.0000
25.400

1.5000 
38.100

1.5315 
38.900

3.063 
77.80

1.000 
25.40

2.500 
63.50

.375 
9.53

1.500 
38.10

2.500 
63.50

.281 
7.2 1/4 136

WH   20A 1.2500
31.750

1.7500 
44.450

1.8750 
47.625

3.750 
95.25

1.125 
28.58

3.000 
76.20

.438 
11.14

2.000 
50.80

3.000 
76.20

.346 
8.8 5/16 254

WH   24A 1.5000
38.100

2.0000 
50.800

2.1875 
55.550

4.375 
111.13

1.250 
31.75

3.437 
87.30

.500 
12.70

2.250 
57.15

3.500 
88.90

.346 
8.8 5/16 340

WH   32A 2.0000
50.800

2.5000
63.500

2.7500
69.850

5.500
139.70

1.500
38.10

4.375
111.13

.625
15.88

3.000
76.20

4.500
114.30

.406
10.5 3/8 670

MAJOR DIMENSIONS INCH/MM  

PART 
NUMBER

SHAFT  
DIAMETER

MM

h
MM

E 
MM

W
MM

L
MM

F
MM

G
MM

6P
MM

B 
MM

S
T 

SIZE
MM

ADJUSTING
BOLT SIZE

MASS
g

SH   8A 8 20 21 42 14 32.8 6 18 32 M 4 24

SH10A 10 20 21 42 14 32.8 6 18 32 M 4 24

SH12A 12 23 21 42 14 37.5 6 20 32 M 4 30

SH13A 13 23 21 42 14 37.5 6 20 32 M 4 30

SH16A 16 27 24 48 16 44 8 25 38 M 4 40

SH20A 20 31 30 60 20 51 10 30 45 M 5 70

SH25A 25 35 35 70 24 60 12 38 56 M 6 130

SH30A 30 42 42 84 28 70 12 44 64 M 6 180

SH35A 35 50 49 98 32 82 15 50 74 M 8 270

SH40A 40 60 57 114 36 96 15 60 90 M 8 420

SH50A 50 70 63 126 40 120 18 74 100 M 12 750

SH60A 60 80 74 148 45 136 18 90 120 M 12 1,100

MAJOR DIMENSIONS INCH/MM  

M 4
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¢ŜŎƘƴƛŎƻΣ LƴŎΦ ƛǎ ŀƴ ŜǎǘŀōƭƛǎƘŜŘ {ŀƭŜǎ ŀƴŘ 5ƛǎǘǊƛōǳǘƛƻƴ hǊƎŀƴƛȊŀǘƛƻƴΣ 
ƻŦŦŜǊƛƴƎ ŦŀŎǘƻǊȅ ŀǳǘƻƳŀǘƛƻƴ ŀƴŘ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭ ǇǊƻŘǳŎǘǎ ŀƴŘ ǎŜǊǾƛŎŜǎ 
ǊŜǉǳƛǊŜŘ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ŀǳǘƻƳŀǘƛƻƴ ŀǇǇƭƛŎŀǘƛƻƴǎΦ hǳǊ ŎƻƳǇŀƴȅ ƻŦŦŜǊǎ ŀ 
ŎƻƳǇƭŜǘŜ ǎŀƭŜǎ ŀƴŘ ǎǳǇǇƻǊǘ ǎǘŀŦŦ ǘƻ ŀǎǎƛǎǘ ŎǳǎǘƻƳŜǊǎ ǿƛǘƘ ŀƭƭ ƻŦ ǘƘŜƛǊ 
ŦŀŎǘƻǊȅ ŀǳǘƻƳŀǘƛƻƴ ŀƴŘ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭ ƴŜŜŘǎΦ  hǳǊ ǇǊƛƳŀǊȅ ǎŀƭŜǎ ŜŦŦƻǊǘǎ 
ǘŀǊƎŜǘ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŘŜǎƛƎƴ ŜƴƎƛƴŜŜǊǎΣ ŀǎ ǿŜƭƭ ŀǎ ǇǳǊŎƘŀǎƛƴƎ 
ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǇŜǊǎƻƴƴŜƭΦ 
 
LƴŎƻǊǇƻǊŀǘŜŘ ƛƴ мфусΣ ƻǳǊ ǎǘŀŦŦ Ŏƻƴǎƛǎǘǎ ƻŦ hǳǘǎƛŘŜ {ŀƭŜǎΣ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ 
!ŘƳƛƴƛǎǘǊŀǘƛǾŜ {ŜǊǾƛŎŜǎΣ LƴǎƛŘŜ {ŀƭŜǎ ŀƴŘ aŀŎƘƛƴƛƴƎ ǎǇŜŎƛŀƭƛǎǘǎΦ ¢ŜŎƘƴƛŎƻ 
ŀƭǎƻ Ƙŀǎ ǿŀǊŜƘƻǳǎŜ ŀƴŘ ƳŀŎƘƛƴŜ ǎƘƻǇ ǘƘŀǘ ǇǊƻǾƛŘŜ ƛƴǾŜƴǘƻǊȅΣ ǎƘƛǇǇƛƴƎΣ 
ǊŜŎŜƛǾƛƴƎΣ ŀǎǎŜƳōƭȅ ŀƴŘ ƳŀŎƘƛƴƛƴƎ ǎŜǊǾƛŎŜǎ ƻƴ ǎƛǘŜΦ ¢ŜŎƘƴƛŎƻ ƻǿƴǎ ŀƴŘ 
ƻŎŎǳǇƛŜǎ ŀ млΣллл ǎǉΦ ŦǘΦ ōǳƛƭŘƛƴƎΣ уΣллл ƻŦ ǿƘƛŎƘ ƛǎ ǿŀǊŜƘƻǳǎŜ ŀƴŘ 
ƳŀŎƘƛƴŜ ǎƘƻǇ ǎǇŀŎŜΦ 
 
²Ŝ ǎǇŜŎƛŀƭƛȊŜ ƛƴ ƻŦŦŜǊƛƴƎ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ŦŀŎǘƻǊȅ ŀǳǘƻƳŀǘƛƻƴ ŀƴŘ Ƴƻǘƛƻƴ 
ŎƻƴǘǊƻƭ ǇǊƻŘǳŎǘǎ ǘƻ h9aǎ ƛƴ ŀ ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ƛƴŘǳǎǘǊƛŜǎΦ tǊƛƳŀǊȅ ƛƴŘǳǎǘǊƛŀƭ 
ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴŎƭǳŘŜ ƳŀŎƘƛƴŜ ǘƻƻƭΣ ƳŜǘŀƭǿƻǊƪƛƴƎΣ ŀǳǘƻƳƻǘƛǾŜΣ ŀǳǘƻƳŀǘƛƻƴΣ 
ǘǊŀƴǎŦŜǊ ŜǉǳƛǇƳŜƴǘΣ ƎƭŀǎǎΣ ǊƻōƻǘƛŎǎΣ ǘƛǊŜ ŀƴŘ ǊǳōōŜǊΣ ƳŜŘƛŎŀƭΣ ƛƴƧŜŎǘƛƻƴ 
ƳƻƭŘƛƴƎΣ ǇƛŎƪ ŀƴŘ ǇƭŀŎŜΣ ǇǊŜǎǎΣ ǎǘŜŜƭ Ƴƛƭƭ ŜǉǳƛǇƳŜƴǘΣ ǇŀŎƪŀƎƛƴƎΣ ŀƴŘ 
ǎǇŜŎƛŀƭ ƳŀŎƘƛƴŜǊȅΣ ŀƳƻƴƎ ƻǘƘŜǊǎΦ 
 
²Ŝ ŀƭǎƻ ƘŀǾŜ ŀƴ ŜǎǘŀōƭƛǎƘŜŘ ǇǊŜǎŜƴŎŜ ǿƛǘƘ ƭŀǊƎŜ ŀƴŘ ǎƳŀƭƭ ŜƴŘ ǳǎŜǊ 
ŀŎŎƻǳƴǘǎΣ ƛƴŎƭǳŘƛƴƎ ŀǳǘƻƳƻǘƛǾŜ ŀǎǎŜƳōƭȅ ǇƭŀƴǘǎΣ ǎǘŜŜƭ ƳƛƭƭǎΣ ǎǘŀƳǇƛƴƎ 
ŦŀŎƛƭƛǘƛŜǎΣ ƭƛƎƘǘ ŀƴŘ ƭŀƳǇ ǇƭŀƴǘǎΣ ŀƴŘ ŀ Ƙƻǎǘ ƻŦ ƻǘƘŜǊ ŦŀŎǘƻǊȅ ŀǳǘƻƳŀǘƛƻƴ 
ƛƴŘǳǎǘǊƛŀƭ ǳǎŜǊǎΦ 
 
tƭŜŀǎŜ ŦŜŜƭ ŦǊŜŜ ǘƻ ŎƻƴǘŀŎǘ ŀ ƳŜƳōŜǊ ƻŦ ƻǳǊ ǎŀƭŜǎ ǎǘŀŦŦ ǿƛǘƘ ŀƴȅ ǉǳŜǎǘƛƻƴǎ 
ƻǊ ŎƻƳƳŜƴǘǎ ƻǊ ǘƻ ƭŜŀǊƴ ƳƻǊŜ ŀōƻǳǘ ǘƘŜ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭ ǇǊƻŘǳŎǘǎ ǿŜ 
ǎǳǇǇƭȅΦ 
 

²Ŝ ƭƻƻƪ ŦƻǊǿŀǊŘ ǘƻ ŘƻƛƴƎ ōǳǎƛƴŜǎǎ ǿƛǘƘ ȅƻǳΗ 
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¢IY ƻŦŦŜǊǎ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ŎƻƳǇƭŜǘŜ ƭƛƴŜ ƻŦ [ƛƴŜŀǊ aƻǘƛƻƴ {ȅǎǘŜƳǎ ŀƴŘ ǇǊƻŘǳŎǘǎ ŦƻǊ ȅƻǳǊ 
aƻǘƛƻƴ /ƻƴǘǊƻƭ ŀƴŘ !ǳǘƻƳŀǘƛƻƴ ƴŜŜŘǎΦ  ¢ƘŜǎŜ ǎȅǎǘŜƳǎ ƛƴŎƭǳŘŜ [ƛƴŜŀǊ aƻǘƛƻƴ {ƭƛŘŜǎΣ .ŀƭƭ 
{ŎǊŜǿǎΣ .ŀƭƭ {ǇƭƛƴŜǎΣ [ƛƴŜŀǊ !ŎǘǳŀǘƻǊǎ ŀƴŘ {ǘŀƎŜǎΣ ŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊ ƭƛƴŜŀǊ Ƴƻǘƛƻƴ ǇǊƻŘǳŎǘǎΦ 
 

¢ƘƻƳǎƻƴ LƴŘǳǎǘǊƛŜǎ ƳŀƴǳŦŀŎǘǳǊŜǎ ǘƘŜ ōǊƻŀŘŜǎǘ ǎǘŀƴŘŀǊŘ ǇǊƻŘǳŎǘ ƻŦŦŜǊƛƴƎǎ ƛƴŎƭǳŘƛƴƎ LƴŘǳǎǘǊƛŀƭ 
.ŀƭƭ {ŎǊŜǿǎΣ .ŀƭƭ {ŎǊŜǿ 9ƴŘ {ǳǇǇƻǊǘǎΣ [ƛƴŜŀǊ DǳƛŘŜǎ ŀƴŘ /ƻƳǇƻƴŜƴǘǎΣ [ƛƴŜŀǊ {ȅǎǘŜƳǎΣ 
tƻǎƛǘƛƻƴƛƴƎ {ƭƛŘŜǎΣ LƴŘǳǎǘǊƛŀƭ ŀƴŘ tǊŜŎƛǎƛƻƴ [ƛƴŜŀǊ !ŎǘǳŀǘƻǊǎΣ [ŜŀŘ {ŎǊŜǿǎΣ DŜŀǊƘŜŀŘǎΣ .ǊŀƪŜǎ ϧ 
/ƭǳǘŎƘŜǎΣ tǊŜŎƛǎƛƻƴ .ŀƭƭǎ ŀƴŘ [ƛƴŜŀǊ {ƭƛŘŜǎ 

Ŝ{ƘŀŦǘ /ŀǎŜ сл ƛǎ ŜƴƎƛƴŜŜǊŜŘ ǊƻǳƴŘ ƭƛƴŜŀǊ ǎƘŀŦǘƛƴƎΣ  ƳŀƴǳŦŀŎǘǳǊŜŘ ǘƻ ŜȄǘǊŜƳŜƭȅ ŎƭƻǎŜ ƛƴŘǳǎǘǊȅ 
ǘƻƭŜǊŀƴŎŜǎ ƻƴ ŘƛŀƳŜǘŜǊΣ ǎǘǊŀƛƎƘǘƴŜǎǎΣ ŀƴŘ ǊƻǳƴŘƴŜǎǎΦ  5ŜǎƛƎƴŜŘ ŦƻǊ ǳǎŜ ƛƴ ŀƭƭ aƻǘƛƻƴ /ƻƴǘǊƻƭ 
ŀǇǇƭƛŎŀǘƛƻƴǎ ŀƴŘ ŜƴƎƛƴŜŜǊŜŘ ǘƻ ŜȄŀŎǘƛƴƎ ǎǘŀƴŘŀǊŘǎΦ 

¢ŜŎƘƴƛŎƻ 5ŜǎƛƎƴ ŀƴŘ aŀŎƘƛƴŜ ƛƴŎƭǳŘŜǎ aŀŎƘƛƴƛƴƎ {ŜǊǾƛŎŜǎΣ !ǇǇƭƛŎŀǘƛƻƴ 9ƴƎƛƴŜŜǊƛƴƎΣ ŀƴŘ 
ŎǳǎǘƻƳ aŜŎƘŀƴƛŎŀƭ ŀƴŘ 9ƭŜŎǘǊƻπaŜŎƘŀƴƛŎŀƭ aƻǘƛƻƴ /ƻƴǘǊƻƭ ǎƻƭǳǘƛƻƴǎ ǘƻ ǎǳǇǇƻǊǘ ƻǳǊ 
ŎǳǎǘƻƳŜǊǎ ƛƴ ǘƘŜ aƻǘƛƻƴ /ƻƴǘǊƻƭ ŀƴŘ !ǳǘƻƳŀǘƛƻƴ LƴŘǳǎǘǊƛŜǎΦ 

bŀƴƻǘŜŎ 9ƭŜŎǘǊƻƴƛŎ ǎǳǇǇƭƛŜǎ ŘǊƛǾŜ ǎƻƭǳǘƛƻƴǎ ōŀǎŜŘ ƻƴ ƘƛƎƘ ǇŜǊŦƻǊƳŀƴŎŜ ǎǘŜǇǇŜǊ ƳƻǘƻǊǎΣ .[5/ 
ƳƻǘƻǊǎΣ ƭƛƴŜŀǊ ŀŎǘǳŀǘƻǊǎΣ ŀƴŘ ƛƴƴƻǾŀǘƛǾŜ ƳƻǘƻǊ ŎƻƴǘǊƻƭƭŜǊǎΦ ¸ŜŀǊǎ ƻŦ ŜȄǇŜǊƛŜƴŎŜ ŀǊŜ ǊŜŦƭŜŎǘŜŘ 
ƛƴ ƘƛƎƘ ǇŜǊŦƻǊƳŀƴŎŜΣ ŜƴŜǊƎȅπǎŀǾƛƴƎ ǎƻƭǳǘƛƻƴǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ tƭǳƎ ϧ 5ǊƛǾŜ ƳƻǘƻǊǎΣ ƛƴǘŜƎǊŀǘŜŘ 
ƳƻǘƻǊ ŎƻƴǘǊƻƭƭŜǊǎΣ ŀƴŘ ƻǘƘŜǊ ǇǊƻŘǳŎǘǎ ŦƻǊ ȅƻǳǊ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭ ǇǊƛŎŜǎ 

!ƛǊ¢!/ ǎǇŜŎƛŀƭƛȊŜǎ ƛƴ ǇǊƻŘǳŎƛƴƎ tƴŜǳƳŀǘƛŎ tǊƻŘǳŎǘǎ π /ȅƭƛƴŘŜǊǎ ŀƴŘ ±ŀƭǾŜǎΦ CƛǘǘƛƴƎǎΣ /ƻƴǘǊƻƭ 
/ƻƳǇƻƴŜƴǘǎΣ tǊŜǇŀǊŀǘƛƻƴ ¦ƴƛǘǎΣ !ŎǘǳŀǘƻǊǎ ŀƴŘ [ƛƴŜŀǊ DǳƛŘŜǎΦ ²ƛǘƘ ƻǾŜǊ урлл ŜƳǇƭƻȅŜŜǎ ŀƴŘ 
ŎƭƻǎŜ ǘƻ ŀ ōƛƭƭƛƻƴ ŘƻƭƭŀǊǎ ƛƴ ǎŀƭŜǎΣ !ƛǊ¢!/ ƛǎ ŀ ƭŜŀŘŜǊ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅΦ 

wҌ² /ƻǳǇƭƛƴƎ ¢ŜŎƘƴƻƭƻƎȅ ƳŀƴǳŦŀŎǘǳǊŜǎ ŎƻǳǇƭƛƴƎǎ ŦƻǊ ǘƘŜ tƻǿŜǊ ¢ǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ aƻǘƛƻƴ 
/ƻƴǘǊƻƭ LƴŘǳǎǘǊƛŜǎΦ /ƻǳǇƭƛƴƎ ǇǊƻŘǳŎǘǎ ƛƴŎƭǳŘŜ aŜǘŀƭ .ŜƭƭƻǿǎΣ {ŀŦŜǘȅΣ aƛƴƛŀǘǳǊŜΣ 9ŎƻƴƻƳȅΣ [ƛƴŜ 
{ƘŀŦǘΣ 9ƭŀǎǘƻƳŜǊΣ ŀƴŘ [ƛƴŜŀǊΦ aƻǎǘ ǇǊƻŘǳŎǘǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ǉǳƛŎƪƭȅΦ  

wh[[hb ƛǎ ŀ ƭŜŀŘƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻŦ ƭƛƴŜŀǊ Ƴƻǘƛƻƴ ǎȅǎǘŜƳǎΣ ƎǳƛŘŜǎ ŀƴŘ ƭƛƴŜŀǊ ŀŎǘǳŀǘƻǊǎ ǘƘŀǘ 
ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ŜƴƎƛƴŜŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ƳŀŎƘƛƴŜ ŘŜǎƛƎƴ ŀǇǇƭƛŎŀǘƛƻƴǎ 
ƛƴ ǘƘŜ ǇǊƛƳŀǊȅ ŦƛŜƭŘǎ ƻŦ ƛƴŘǳǎǘǊƛŀƭ ŀǳǘƻƳŀǘƛƻƴ ŀƴŘ ǊƻōƻǘƛŎǎΦ 

bŀōŜƭƭ ¦{! /ƻǊǇƻǊŀǘƛƻƴ ƛǎ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻŦ ōŜƭƭƻǿǎ ŀƴŘ ǇǊƻǘŜŎǘƛǾŜ ŎƻǾŜǊǎ ŦƻǊ ŀ ǾŀǊƛŜǘȅ ƻŦ 
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