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Bearings
For Demanding Applications...

ROLLWAY®
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ROLLWAY®
Roller Thrust Béa

Catalog sizes|an giie 0
bearing desighs readily avandhle

» CylindricalRoller Desig

and Enginegred.

 Aligning, Band€
Designs Available.

e Tapered Roller Designs
TTVE

e Cantilever Designs for MininTe
Shoulder Support.

e Tandem Thrust 2-8 Stage Designs.

« High Temperature Designs Available.

¢ High Speed Designs Available.

Engineered Bearings For Your Applications
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ROLLWAY.

Radial Rolle/Ge

Since 1908 ROLLWAY/ : . z ] G angineered
cylindrical radial roller beg 10 / ' e dlesigns
available as well as the N Ok E ‘
demanding applicationg




In The Past We Have Solved Some of
The Most Demanding Bearing
Challenges:

High speed bearings for aerospace trapsmissions.
* High temperature bearing desifns fg -reactor and corrugating

equipment.
» Designs for applications ySig
» Designs for vibratory afidgrh
» Designs requiring apti-g8
» Bearings with outgidgfdiz

Besides providing solutiojis

applicatigns, ROLLWAY

SVIES

Unmounted I

Clearanc. = a _ manufactured from
standard i§ C : Degassed through
other unmbu " d Bearing Grade Steel.
clea_lrance arees aces are precision ground
available. . to RBEC 1 and stabilized
to 335°F.

All Radial Rollers are
crowned. Extra capacity
bearing designs have
larger rollers, maximizing
the load carrying potential
of the bearing’s cross
sectional area.

Standard Retainer
options include segmented
steel or machined brass.




ROLLWAY® Cylindrical Radial Roller Bearings are
available in a vast variety of sizes and configurations
ranging from standard cataloged 45mm ID bearings to
1,016mm outside diameter special engineered bearings.
This section of the catalog covers ROLLWAY Cylindrical
Radial Roller bearing configurations, part numbering
material, retainer design and limiting speeds.
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Straight outer race, two-flange
applications where axial float is desire
the inner race.

Two Piece Outer Race Four Flange

Number Systems
U-##HH-LP
MN-###

Two-flange outer race with one flange plate, two-flange inner race,
separable bearing. For applications where axial retention in both
directions is desired. Roller assembly remains with the inner race. Will
carry light thrust loads in both axial directions.

ROLLWAY EEETE NI

CONFIGURATION & NUMBERING SYSTEM

¥

\Q\'k, one direction.
\V"v on-Separable

Number Systems
U-###H-B
MS-#HHE

Inner Race Separable, Both Directions

Number Systems
E-#H#-U
E-###-B
MUC-###H
NU-###

e, separable
9'is desired.

Number Systems
U-#HHE-L
ML-#t#H#

Or when supplied with a
full complement of
rollers.

Number Systems
UM-####-B
M-####

Two snap-ring flange outer race, two-flange inner race, non-separable

bearing. No axial retainer of outer race is required when inner race is
properly mounted on shaft. See application drawings. Will not carry

thrust loads.



R(:)LLWAH® RADIAL ROLLER BEARINGS

CONFIGURATION & NUMBERING SYSTEM

ROLLWAY Numbering Systems...
Over the years the ROLLWAY product offering has increased. Each new product line has its own numbering system
resulting in the current offering of multiple nomenclatures. The three basic systems are TRU-ROL, MAX and ISO,
described below and on the following two pages.

TRU-ROL Numbering
This system for radial bearings is broken into 4 p
Example:

and Variation code.

c

E-1212-U-199

[T

ace de Fhion
E.B... sepa m pth dire t@

[ - A -
Available Series§1000, 1200,

SUFFIX - Outef ra

E (EMR) ....... Qute

L (LMR)........

LP (LPMR) ...[lwo 10 ACE AT i [z ' t plate to form a channeled
U (UMR)....... @ ¢ it —,

‘ , 0 il.k\?\k\-"" i‘- O
JE; ................... . NN

VARIATION CODE \\ \‘1\“-\".:\*.\“\' . ‘ ] d Standard.

Special variation codes...
101 to 129 are numerically assig al'e 8 AN [andard (example 101 = 1st variation,
102 = 2nd variation, etc.). These bea y[Bierence the modification from standard.
Engineering must be contacted for informa n0a podification.

Standard variation codes...

001 to 099 & 130 to 199 are code numbers represen standard modifications. The most popular are listed below:
« K - Over sized OD.
¢ 003 - Rollway internal clearance Class 3.

005 - Rollway internal clearance Class 5.

007 - Rollway internal clearance Class 7.

019 - Outer race with SAE ring groove around OD.

027 - Outer race with blind hole or locating slot in outer race.

191 - Broached retainer.

199 - Bearing with SAE ring groove on OD and snap ring furnished.



R(:)LLWAH® RADIAL ROLLER BEARINGS

CONFIGURATION & NUMBERING SYSTEM

MAX Numbering
This system for radial bearings is broken into 3 parts; Prefix, Size Designator and Variation code.
Example:

MCS-5222-103

Variatio
Size DEsj
Pre

PREFIX - Bearing configuration degcCrigtio
ML ........ Bearing assembly with rollgr agSerm
Bearing assembly with rglfergissg ( le both firections.

........ as NIy ie part is separable

SIZE DESIGNATQR
Available Series; $00

VARIATION COll
Special variatioh c¢
101 to 199 are nlime
variation, 102 = Z2hd ve
standard. Enginegring

andard (example 101 = 1st
yreference the modification from
odification.

Standard variatioMycodes...
001 to 099 are code
* 003 - Rollway
* 005 - Rollway interme

* 007 - Rollway internal clee

ar are listed below:



R(:)LLWAH® RADIAL ROLLER BEARINGS

CONFIGURATION & NUMBERING SYSTEM

ISO Numbering
This system for radial bearings is broken into 3 parts; Prefix, Size Designator and Variation code.

Example:
P o ///
PREFIX - Bearing configuration desaliptig /

NU ........ Bearing assembly with ighegface able b0 'ons.}% 2/ 3 !'jl I ft;ined ih owter race.
NUP...... Bearing with a two pieg€ inher Qnep "\K ané di :ir 2 gther is ajfhrust plate to form
a channeled race. Oufer face crasselts

NU-320-EMC3

Variatig
Sizegde
Préfi

......... "-.II’ Al

........... 5 e Outer race separal '3 directions.

Standard variatjon godess..
Are code numbeérs rEprese

e E
M
Cc2
C3
C4
S1




ROLLWAH RENETEENIES

RETAINER MATERIAL AND CONSTRUCTION

Stamped Steel Retainer...

A one-piece, low carbon steel stamping. Supplie
on some bearings with snap ring detention.
(TRU-ROL numbering suffix of “B")
Recommended for low speed operationg

Two-Piece Retalfer...
This type of retaing gbriated fro as

is the standard ref@ifier’ supplre y-w

bearings ideftif it MAX

system, 1SOIn e RG4S em = i
numbering sy§te 1€ ‘:’» it ‘l
and any bearing W jore ‘Siz€ overM80m[ : - .
Recommended for moderatesto i-\§f-\_. #{" /
applications. - r

s _ C ceaRetainer...
(“ ‘%h piloting retainer is fabricated from
. or steel with radial retention of the rollers
provided by closing the roller“pocket” with small
projections formed by mechanically upsetting
the retainer material. This retainer design is
typically made to order for high speed
applications, though it is applicable for other
applications.

It should be noted that retainers may be designed for specific applications to enhance bearing performance. Please
contact Engineering at 1-800-448-2260 for more information.
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SERIES CODE & RACE AND ROLLER MATERIAL

Radial Roller Bearing Series Codes...
The ABMA has established standard design criteria for radial roller bearings. It has defined standard series for the
roller bearings by identifying the outside diameter and width for a given bore diameter. The illustration below
demonstrates the differences in cross section for the given sgui

ROL
i ./IIA.L
T DhIN
I;J”mv-
f 4 4 & ‘I/ ////ARS ) " )
X DL LR s S T ISV N4
> il _llm "VA‘ 1 .

200 2200

N\

through hardengd steels
procedures are flecgéssary.

Vacuum-degassed
either air CEVM o

actribde remelted steels (from
be supplied upon request.

We also has thie ca ac ) :
requiring high tempe : Srale ati 3 es over #I00°F but less than 800°F.

11
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ROLLWAH RN

TECHNICAL

Class of Precision...

Standard catalog radial roller bearings are manufactured to the ABMA RBEC-1 tolerance class. Many applications
may require greater precision than standard because of high rotational speeds or other exacting requirements.
Bearings manufactured to either RBEC-3, RBEC-5 or special tolerance classes are also available upon request.

Tolerance limits for the three RBEC classes _afe gives enEngineering section.

Basics of Load Ratings and Bearing Séfec

The Engineering Data section of this catalog pfovi pfo ufy‘f , Ok.the proper sizing and
configuration of bearings, and the means for pg€digiifig Slopl ifi ions. The capacities
in the following sections have been calculgtedd acfOrds

All ROLLWAY bearings are made with cfow. i i gdified-line
contact, in accordance with ABMA dEfi

The ROLLWAY crowning techniqué isfa hj , 1 g ) experl 2ntal, processing
and quality control techniques ta*ensure

1. Freedomfiram end effects and stress

Limiting Speed...

The limiting speed of aféller Bearifg operategd based on geometry, retainer
construction, lubrical i ?{\ e withifigthe bearing which would
cause lubricant hiea Ol € he |&n value where d equals
the bearing bore diaméter (

The graph on page
types of retaineri¢ons

rﬂ c oller bearings with various
bricant gf adequate viscosity.

In the selection df a retaiigf.gdesion iCe garing operating speed, it is often
necessary to consigler other factors h - a [€Ce drilled retainer might be selected
LIC
l I

over a segmented retdiner sever@ygven though the segmented type
appears adequate with resp l\\\\»\
It should be noted that suggeste 'r standard roller-riding retainers

(segmented, two-piece drilled and windge Ached and piloting retainers. Special
retainer designs for each of these types pe

~ suTale - re available upon request.
When using the graph, these guidelines should bé ‘\\

1. For grease lubricant applications, use 80% of the 0 d limiting speed.

2. For air-oil mist lubricant applications, use 150% of the suggested limiting speed.
3. For fixed volume of non-recirculated oil, use 85% of the suggested limiting speed.
4. For double width and multi-row designs, use 67% of the suggested limiting speed.
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BEARING PITCH DI

TECHNICAL
LIMITING SPEED GRAPH

Full Complement (no retainer)
Stamped Steel Retainer

Segmented & Two-Piece Drilled
_— One-Pi ined, Land Riding

1000
' \ \Y |
800
700 \ \
600 ey - /)
500 N\
~
400
300
i ~
TDIINS
20
iy
15 > | |
N
L
..
100
90 T\
80
70
\
60 \\
50

30 See Previou \ \
Page for

Lubrication \ \ \\
20 Guidelines \

) NANRNAY
\

10

2 3 4 6 .8 .10 2 3 4 6 8 10 20 30 40 60 80
MAXIMUM SPEED (1000 RPM)
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ROLLWAH RADIAL ROLLER BEARINGS

CYLINDRICAL RADIAL ROLLER BEARINGS

W
rh

|ee—
rh
Ro

Ri D
/
S

OUTSIDE < B ¢ Ay oy
BORE DIAMETER STA1ZI ﬁ T OUTER
ACI CE ACE RACE

B D i Ri Fo Ro

P

1.1811 2 1.0 | 1. 7,130 9 41.3 38. 1.2 54.0
1.1811 0 1.0 | 1. 0,610 ,580 41.3 38. 1.2 54.0
1.1811 0 1.5 30 75 5 40. 60.4
1.1881 72 1 1.5 30 7,340 4.6 5 60.4

35 1.3780 72 0,86 1.0 . 8,850 48.0 44.0 9.4 2.4
1.3780 72 1.0 O} 60 48.0 59.4 2.4
1.3780 72 1.0 30 31, 44, 59. 4

1.3780 80 1.5 90 : 51.2 46. 6 7

1.3780 80, 1.5 80 18,300 46. 64% 9

I 1.3780 1 15| 15 19,620 ,640 51.1 46. 64. 67.9

.0 0, 4

15748 80, .14 2 .5 00 = 0 3.4 49.9 66.1 69.6
1.5748 9 43 5 1 , . 52.0 74.4 80.0
1.5748 233 .90! ,620 : 4 2.6 73.1 779
15748 .5 5 ,670 7, 6 73.1 77.9

45 1.7717 .3, 0 v 1.0 o 5 72.1 76.5
1.7717 5 .3 5 . . . 5 715 749
1.7717 5 4 7 1.0 ) 59.4 55.5 71.5 74.9
1.7717 9 30,580 64.8 59.4 81.3 86.1
1.7717 2 ,380 64. 58.5 82.5 88.5
1.7717 9 38. 20, 59.4 81.3 86.1

50 1.9685 90 5433 300 1 59.5 0.0 81.5
1.9685 90 . 64. 60.5 76.7 79.5
1.9685 90 3.543 64. 60.5 76.7 79.5
1.9685 90 3.5433 60.5 76.7 79.5
1.9685 110 4.3307 27.0 r 65.0 90.6 97.0
1.9685 110 4.3307 27.0 1. 71.0 65.2 89.2 94.5
1.9685 110 4.3307 40.0 1.5748 714 65.0 90.6 97.0
1.9685 110 4.3307 44.5 1.7500 I 2. 71.0 65.2 89.2 94.5

55 2.1654 100 3.9370 21.0 0.8268 20| 15 ) 22,380 70.9 66.0 85.2 90.0
2.1654 100 3.9370 21.0 0.8268 2.0 1.5 14,580 16,840 71.1 66.9 84.2 88.0
2.1654 100 3.9370 33.3 1.3125 2.0 1.5 23,630 31,330 71.1 66.9 84.2 88.0
2.1654 120 47244 29.0 1.1417 20| 20 31,150 32,700 77.6 70.5 99.3 106.5
2.1654 120 4.7244 29.0 1.1417 20 ] 20 25,960 27,620 77.9 71.4 97.8 103.6
2.1654 120 4.7244 43.0 1.6929 20 ] 20 45,440 53,140 77.6 70.5 99.3 106.5
2.1654 120 47244 49.2 1.9375 20| 20 44,510 55,140 77.9 71.4 97.8 103.6

Notes:

1. Some configurations may not be in production, check for availability
2. Actual retainer options may vary, check for retainer design availability

3. Corners rs & rh are the maximum shaft and housing fillet radius that can be cleared
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CYLINDRICAL RADIAL ROLLER BEARINGS

,
J
N
J
N
J
N
J

'S'\'ENPE\F;/'?’B\EE INNER RACE £ ¥y U 26 r\ﬁ RACE
BOTH SEPARABLE U A ARABLE NONSEPARABLE

DIRECTIONS ONE DIRECTION [ | DIRECTIQNS

E 1206 U L 1206 U L 6 U 06 E 1206 L E 1206 U 1206

E 5206 U L 5206 U Lp B2 U 06 E 5206 L E 5 U 5206
1306 L Lp E 1306 E 1 1306 B
5306 TR . Il E E 5306 6 B 306 B
1207 L Y B 200 E 1207 L E 1207 B U %07 B
5207 L L L 207 B 07 B
- - - E 7 -
307 NJ 3 N E : -
1307 L 13 L E w~ U 130 E 18098 U B

E 5307 U L 5307 Lp U 5307 E 5307 L | E 5887 B |§ U Bso7 B

U

E 5208 U 5298mU E-= U 52 E 5208 B U 5208 B

NU 308 E 30 N : - -

E 1308 U 0 1308 U 08 E 1308 B U 1308 B

E 5308 U LP_49808 8 E 8 308 B U 5308 B

NU 209 E 9 NU N - -

E 1209 U 0 1209 B U 1209 B

E 5209 U P 4620 U L E 5209 B U 5209 B

E 5309 U 9 9 U 5309 E 309 L E 5309 B U 5309 B

NU 306 E 0 UR” 3 6 E - - -

E 1309 U L P 1309 E 1309 B U 1309 B

NU 210 E 210 E - - -

E 1210 U L 210 L E 1210 B U 1210 B
E 5210 U L 521 E 5210 B U 5210 B
- - : E 6210 B -

NU 310 E NJ 310 E - -
E 1310 U L 1310 U Lp E 1310 B U 1310 B
NU 2310 E NJ 2310 E NUP 2310 - - -
E 5310 U L 5310 U LP 5310 U 5310 L E 5310 B U 5310 B
NU 211 E NJ 211 E NUP 211 E ; - -
E 1211 U L 1211 U P 1211 U U 1211 E U 1211 L E 1211 B U 1211 B
E 5211 U L 5211 U LP 5211 U U 5211 E U 5211 L E 5211 B U 5211 B
NU 311 E NJ 311 E NUP 311 E N 311 E ; - -
E 1311 U L 1311 U LP 1311 U U 1311 E U 1311 L E 1311 B U 1311 B
NU 2311 E NJ 2311 E NUP 2311 E N 2311 E - - -
E 5311 U L 5311 U LP 5311 U U 5311 E U 5311 L E 5311 B U 5311 B




ROLLWAH RADIAL ROLLER BEARINGS

CYLINDRICAL RADIAL ROLLER BEARINGS

W
rh

y Ri
/
S
OUTSIDE 2 L - i AN.GE D}
BORE DIAMETER T STA? OUTER
C APA CE ACE RACE
B D r | Ri Fo Ro

MM INCH MM INCH M
. 1 . . , 941 : . . .
2.3622 1 1 20 | 1. 8,040 , 76.9 72. 93.2 97.7
2.3622 1 1 20 | 1 ,400 ,280 72. 97.7
2.3622 110 28750 2.0 . 20 8,540 6.9 72. 9 97.7
2.3622 130 1 2.0 . 00 , 780 . 1Q¥.4 115.0
2.3622 130 12005, B25 . 40 84. 77.5 6.3 12.4
2.3622 130 2.0 . 10 84.5 .0 07.4 15.0
2.3622 130 2.5 . 40 4.6 | 7 106.3 112.4

65 2.5591 120 4.72 3.0 15 . 30 , 84.6 78. 10, 108.5
2.5591 120 4.72 0 2.5 60 24,920 80. 10 7
2.5591 2 4.7244 251 15 20,860 ,920 85.3 80. 101. 05.7
2.5591 4 5.5118 1.289 0] 20 41,230 ,240 90.7 82 116. 24.5

4 .0 : 9, .5
2.5591 14 .51 0 .0 30 * 0 0.7 82.5 116.1 124.5
2.5591 14 11 2 5 , b 82.5 114.7 120.2
]

70 2.7559 1] 24, 0. ,820 5 107.2 113.5
2.7559 5 44, 251 1 3,440 8418 106.7 111.5
2.7559 5 .9213 1.0 .5 5 107.2 113.5
2.7559 5 .9 . 5 , . .8 106.7 111.5
2.7559 5 4 3.1250 1.5 89.7 84.8 106.7 111.5
2.7559 0 05 237 " .0 46,650 97.5 89.0 124.2 133.0
2.7559 0 8 43,250 9) 97.3 89.2 122.2 129.3
2.7559 1 . . 70 97, 89.0 124.2 133.0
2.7559 1! 5.905 63. 92, .3 89.2 122.2 129.3

75 2.9528 115 0 | 85.2 101.0 104.9
2.9528 130 5. . 94. 88.5 112.3 118.5
2.9528 130 5.1181 : 4. 89.0 111.0 115.7
2.9528 130 5.1181 . : 88.5 112.3 118.5
2.9528 130 5.1181 41.3 g 89.0 111.0 115.7
2.9528 160 6.2992 37.0 . ; 04.2 95.0 133.4 143.0
2.9528 160 6.2992 37.0 1.456 104.5 95.9 131.4 139.1
2.9528 160 6.2992 55.0 2.1654 . 104.2 95.0 133.4 143.0
2.9528 160 6.2992 68.3 2.6875 3.2 9,260 104.5 95.9 131.4 139.1

80 3.1496 140 5.5118 26.0 1.0236 18] 20 31,950 38,850 101.7 95.3 121.4 127.3
3.1496 140 5.5118 26.0 1.0236 251 20 25,480 30,670 101.7 95.3 119.4 124.6
3.1496 140 5.5118 33.0 1.2992 18] 20 42,490 56,050 101.7 95.3 121.4 127.3
3.1496 140 5.5118 44.5 1.7500 25 ] 20 45,290 64,230 101.1 95.3 119.4 124.6
3.1496 140 5.5118 88.9 3.5000 25 ] 20 45,290 64,230 101.1 95.3 119.4 124.6
3.1496 170 6.6929 39.0 1.5354 20 ] 2.0 59,020 65,950 110.6 101.0 141.0 151.0
3.1496 170 6.6929 39.0 1.5354 32 ] 20 51,590 58,530 110.7 101.6 139.2 147.3

Notes:

1. Some configurations may not be in production, check for availability

2. Actual retainer options may vary, check for retainer design availability

3. Corners rs & rh are the maximum shaft and housing fillet radius that can be cleared



ROLLWAY. RSN

CYLINDRICAL RADIAL ROLLER BEARINGS

,
J

J

'SNé“Pi'EiQEE INNER RACE | ERP' ?T R RACE
BOTH SEPARABLE UR R ARABLE NONSEPARABLE
DIRECTIONS ONE DIRECTION I DIRECTIQNS
NU 212 E NJ 212 E N 2B E 12 E - -
E 1212 U L 1212 U LP 2 U 12 E 1212 1 U 1212
E 5212 L 52 LP E 5212 5 5212
- Sy - - 2 B -
312 NJ 3 NUP N 912 E - - -
1312 L 1312 U LP M3%a, E 312 1312 B U B12 B
2312 NJ 2312 E NU, E - -
5312 L 53 E 2 B
213 NI 2 NU E -
E 1213 U L 1213 LP U 1213 E 1213 1013 B U 213 B
E 5213 U L 5213 LP U 5213 E 521 3 B U B213 B
E 1313 U 1358IU 13 1313 B U 1313 B
NU 2313 E 31 13 Nl 2818 E . -
E 5313 U 5 3 E 5313 B U 5313 B
NU 214 E 4 2 14 E - -
E 1214 U 1 U 12 214 B U 1214 B
NU 2214 E - - -
E 5214 U 2 P U U 14 5214 B U 5214 B
- - - 6214 B -
NU 314 E N E e - -
E 1314 U L1 31 1314 B U 1314 B
NU 2314 E ) 2314 E - -
E 5314 U 5314 5314 B U 5314 B
E 1015 U L 1015 . .
NU 215 E NJ 215 E - -
E 1215 U L 1215 U 1215 B U 1215 B
NU 2215 E NJ 2215 E NUP - -
E 5215 U L 5215 U LP 5215 15 5215 B U 5215 B
NU 315 E NJ 315 E NUP 315 E - - -
E 1315 U L 1315 U LP 1315 U U 1315 1315 B U 1315 B
NU 2315 E NJ 2315 E NUP 2315 E N 2315 E . . .
E 5315 U L 5315 U LP 5315 U U 5315 E U 5315 5315 B U 5315 B
NU 216 E NJ 216 E NUP 216 E N 216 E - - -
E 1216 U L 1216 U LP 1216 U U 1216 E U 1216 1216 B U 1216 B
NU 2216 E NJ 2216 E NUP 2216 E N 2216 E - - -
E 5216 U | 5216 U LP 5216 U U 5216 E U 5216 5216 B U 5216 B
- - - - - 6216 B -
NU 316 E NJ 316 E NUP 316 E N 316 E - - -
E 1316 U L 1316 U LP 1316 U U 1316 E U 1316 1316 B U 1316 B

17
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ROLLWAH RADIAL ROLLER BEARINGS

CYLINDRICAL RADIAL ROLLER BEARINGS

W
rh

y Ri
/
S
OUTSIDE © L - 49 D}
BORE i STAT OUTER
DIAMETER PAJ: | ﬁ fl RACE
ACE
B D i Ri 4’ Fo Ro
3.1496 7 8 20 | 2. 1,400 ,7 . 101. 41.0 151.
3.1496 7 | 2! 32 | 2. 0,200 120,040 | 1107 | 101 39.2 147.3
3.3465 30 086! 2.0 . 20 ,280 i 96. 11! 118.7
3.3465 150 1 2.0 . 30 ,580 .6 : 129.3 136.5
3.3465 150 1 3.2 . 40 9 108:. 102.0 4 34.1
3.3465 150 2.0 . 20 107.6 0.5 29.3 36.5
3.3465 150 3.2 . 60 8.5 1 128.4 134.1
3.3465 180 2.5 . 70 1,6 1 108. 149, .0
3.3465 180 4. 4.0 . 60 58,040 118.2 108. 14 158.3
3.3465 8 2.5 1940 104,860 108. 149" .0
| 3.3465 | 8 40 | 25| 100,450 4, 110 118.2 10850 | 148 57.3
6! .0 1 50, .
3.5433 161 .29 0 2] 2 36,400 = 70 14.2 107.2 135.9 142.1
3.5433 16/ 299. . , 107.0 137.4 145.0
3.5433 1 92 5 .062 47800 i 14.2 107.2 135.9 142.1
3.5433 1 43.0 1. ,900 .5 158.3 169.5
3.5433 0 8| -69 4.0 5,930 7] 114.0 156.2 165.3
3.5433 0 4803 .0 . 2.5 Q 1 .5 158.3 169.5
3.5433 0 4 . 0 . 4.0 156.2 165.3
95 3.7402 0 92 . 5 2.0 ,060 120.7 112.5 146.1 154.5
3.7402 0 .0, 1 8 . 42,800 3 M 121. 113.5 144.5 151.2
3.7402 1 .6 170 120, 112.5 146.1 154.5
3.7402 1 6.6 5. . . 109; .0 113.5 144.5 151.2
3.7402 170 6.6929 111. 18,460 121.0 113.5 144.5 151.2
3.7402 200 0 | 121.5 166.3 177.5
3.7402 200 7. : 132. 122.1 164.3 173.4
3.7402 200 7.8740 . 2. 121.5 166.3 177.5
3.7402 200 7.8740 | . 5 y 122.1 164.3 173.4
100 | 3.9370 180 7.0866 34.0 7.5 119.0 0.0 163.0
3.9370 180 7.0866 34.0 1.33 129.0 121.0 154.2 161.1
3.9370 180 7.0866 46.0 1.8110 127.5 119.0 0.0 163.0
3.9370 180 7.0866 60.3 2.3750 4.0 ,280 129.0 121.0 154.2 161.1
3.9370 180 7.0866 120.7 4.7500 4.0 | 2.0 248,570 129.0 121.0 154.2 161.1
3.9370 215 8.4646 47.0 1.8504 25 ] 25 87,520 99,400 139.6 127.5 178.7 191.5
3.9370 215 8.4646 47.0 1.8504 47 |1 25 68,220 79,160 141.1 130.2 175.1 184.8
3.9370 215 8.4646 73.0 2.8740 25 ] 25 130,230 165,680 139.6 127.5 178.7 191.5
3.9370 215 8.4646 82.6 3.2500 47 | 2.5 123,110 169,100 141.1 130.2 175.1 184.8
105 4.1339 160 6.2992 26.0 1.0236 25 ] 20 29,630 42,300 124.5 119.2 140.6 145.8
4.1339 190 7.4803 36.0 1.4173 40 | 2.0 52,740 67,070 134.9 126.5 161.0 168.5
4.1339 190 7.4803 65.1 2.5625 4.0 | 2.0 98,710 150,150 134.9 126.5 161.0 168.5
Notes:
1. Some configurations may not be in production, check for availability
2. Actual retainer options may vary, check for retainer design availability
3. Corners rs & rh are the maximum shaft and housing fillet radius that can be cleared



ROLLWAY. RSN

CYLINDRICAL RADIAL ROLLER BEARINGS

N

J

J
N
J

'S'\'ENPiRRi’B\Eg INNER RACE ERP' %GT R RACE
BOTH SEPARABLE U ARABLE NONSEPARABLE

DIRECTIONS ONE DIRECTION I DIRECTIQNS

NU 2316 E NJ 2316 E NU 6 E 16 E - -

E 5316 U L 5316 U LP 6 U 16 E 5316 5 U 5316
1017 L 1087 U Lp o E 1017 -
217 NI 2l E NUP (D17, E - - -
1217 L 12170 =Y B 1218 E 1217 1217 U %17 B
2217 NJ 2217 E NUP, E - 3
5217 L 52 E 17 17 U 5217 B
317 NJ 3 N 18 E B
1317 L 13 L E 131 1 U B

NU 2317 E NJ 2317 NUP N 2317 E - -

E 5317 U L 5317 LP U 5317 E 531 7 U B317 B

NU 218 E NI 218E 218 E - - -

E 1218 U 12 8 18 1218 U 1218 B

NU 2218 E 1 2218 E 8 E - -

E 5218 U LP 8 8 E 3 218 U 5218 B

NU 318 E 8 8 E - -

E 1318 U 1 131 318 U 1318 B

NU 2318 E - - -

E 5318 U 53 p#5318" U U 18 5318 U 5318 B

NU 219 E 1 ups#” 2 9 E A - -

E 1219 U L P 1219 1219 U 1219 B

NU 2219 E NJ 2219 E - -

E 5219 U U 5219 5219 U 5219 B
- - 6219 -

NU 319 E NJ 319 - - -

E 1319 U L 1319 U 1319 U 1319 B

NU 2319 E NJ 2319 E - -

E 5319 U L 5319 U LP 5319 U 5319 B

NU 220 E NJ 220 E NUP 220 E - - -

E 1220 U L 1220 U LP 1220 U U 1220 1220 U 1220 B

NU 2220 E NJ 2220 E NUP 2220 E N 2220 E . - -

E 5220 U L 5220 U LP 5220 U U 5220 E U 5220 5220 U 5220 B
- - - - - 6220 -

NU 320 E NJ 320 E NUP 320 E N 320 E - - -

E 1320 U L 1320 U LP 1320 U U 1320 E U 1320 1320 U 1320 B

NU 2320 E NJ 2320 E NUP 2320 E N 2320 E - - -

E 5320 U L 5320 U LP 5320 U U 5320 E U 5320 5320 U 5320 B

E 1021 U L 1021 U LP 1021 U U 1021 E U 1021 - -

E 1221 U L 1221 U LP 1221 U U 1221 E U 1221 1221 U 1221 B

E 5221 U L 5221 U LP 5221 U U 5221 E U 5221 5221 U 5221 B
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ROLLWAH RADIAL ROLLER BEARINGS

CYLINDRICAL RADIAL ROLLER BEARINGS

W
rh

20

y Ri D
/
S

OUTSIDE € B 49 Loy
BORE DIAMETER STA?: T OUTER
PACI CE ACE RACE

B D i Ri Fo Ro

5 | 4.1339 2 9281 4.7 | 3. 8,160 182,2 . 132. 87.4 200.
4.1339 2! 1 1 4.7 | 2. 0,860 i 147.2 | 136. 83.2 193.4
4.1339 2! 3 4.7 ,000 ,840 136. 2 193.4

110 | 4.3307 170 1 2.5 40 A0 .8 1490 154.7
4.3307 200 149 2.0 40 0 141 132.5 .9 80.5
4.3307 200 4.0 00 141.6 2.9 68.4 76.1
4.3307 200 2.0 50 1 1.7 1 170.9 180.5
4.3307 200 4.0 30 8, 1 132. 168, 1
4.3307 240 2.5 40 143,870 155.8 143. 19184 2180
4.3307 4 4.7 1630 810 145. 195 .3
4.3307 4 251 25 145,610 810 155.8 143, 197. 11.0
4.3307 4 3. 71 25 170,820 870 157.5 1 195. 06.3

115 4.5275 15 .90! 0 71 2 94240 = 30 62.3 149.6 202.7 215.5
4.5275 25 842 4. 155) 149.6 202.7 215.5

120 4.7244 1 28. 1.1 ~,330 , 2 158.9 164.5
4.7244 1 2 3,990 1 135.2 158.9 164.5
4.7244 5 4646 40. 1 .5 185.1 195.5
4.7244 5 4 7 89 ,0. \ 1 182.7 190.9
4.7244 5 .0 2. 2. 153. 43.5 185.1 195.5
4.7244 5 64 . 0 .0 4,410 9 0 154.3 145.1 182.7 190.9
4.7244 0 .0, 2 4 120,370 168.7 154.0 214.8 230.0
4.7244 2! 160 1 17 157.0 211.2 223.0
4.7244 2 10.2: 86. 235, 7 154.0 214.8 230.0
4.7244 260 10.2362 | 104, 75,740 170.2 157.0 211.2 223.0

130 5.1181 200 . 154 147.6 175.5 182.5
5.1181 200 7.874 54. 147.6 175.5 182.5
5.1181 230 9.0551 155.0 195.2 203.8
5.1181 230 9.0551 64.0 : g 155.0 195.2 203.8
5.1181 280 11.0236 58.0 : 83.0 167.0 231.0 247.0
5.1181 280 11.0236 58.0 2.28 184.9 170.5 229.8 242.7
5.1181 280 11.0236 93.0 3.6614 . 183.0 167.0 231.0 247.0
5.1181 280 11.0236 111.1 4.3750 6.4 ,200 184.9 170.5 229.8 242.7

140 | 5.5118 210 8.2677 33.0 1.2992 40 | 2.0 43,960 63,550 164.3 157.6 185.6 192.4
5.5118 210 8.2677 53.0 2.0866 40 | 2.0 74,740 125,720 164.3 157.6 185.6 192.4
5.5118 220 8.6614 36.0 1.4173 20 ] 2.0 44,430 61,230 169.4 161.9 192.9 200.0
5.5118 220 8.6614 63.5 2.5000 20 ] 2.0 92,040 156,150 169.4 161.9 192.9 200.0
5.5118 250 9.8425 42.0 1.6535 47 | 25 76,930 100,870 179.1 168.5 211.8 221.5
5.5118 250 9.8425 82.6 3.2500 4.7 | 25 150,540 238,650 179.1 168.5 211.8 221.5
5.5118 300 11.8110 62.0 2.4409 4.0 | 4.0 140,420 171,760 196.0 180.0 247.2 260.0
5.5118 300 11.8110 62.0 2.4409 79| 3.2 124,750 151,480 197.0 181.7 244.3 258.0

Notes:

1.

Some configurations may not be in production, check for availability

2. Actual retainer options may vary, check for retainer design availability
Corners rs & rh are the maximum shaft and housing fillet radius that can be cleared

3.




ROLLWAY. RSN

CYLINDRICAL RADIAL ROLLER BEARINGS

,
J

IS’\lgPI,E’-\RREQI(_:E INNER RACE ERPI ?T R RACE

BOTH SEPARABLE U ’ARABLE NONSEPARABLE
DIRECTIONS ONE DIRECTION | DIRECTI
NU 321 E NJ 321 E NU 3 E 21 E - -

E 1321 U L 1321 U LP 1U 21 E 1321 L E U 1321
E 5321 LP E 5321 E 5 5321
1022 LP H022, E 1022 - -
222 NUP 228 E - - -

1222 LP, E L 222 B 22 B
2222 E - -
5222 E L E 5822 B
322 NU E -
E 1322 U L 1322 LP U 1322 E 1322 L E 1822 B U 22 B
NU 2322 E NJ 2322 NUP N 2322 E - -
2 5 U
NU 323 32 - - -

E 1323 U 2. 13287V 28 E 1323 B U 1323 B

E 1024 U 4 0. 24 E - -

E 5024 U 2 LP 4 U L 024 B U 5024 B

NU 224 E - -
E 1224 U 1 P 2 o L 1224 B U 1224 B
NU 2224 E 4 4 N 2224 E LB - -
E 5224 U L| 24 E 5224 L l E 5224 B U 5224 B
NU 324 E NJ P - - -
E 1324 U L 1324 U U L E 1324 B U 1324 B
NU 2324 E - - -

E 5324 U L 4 L E 5324 B U 5324 B

E 1026 U L 1026 U - -

E 5026 U L 5026 U - -

E 1226 U L 1226 U LP E 1226 B U 1226 B

E 5226 U L 5226 U LP 522 6 L E 5226 B U 5226 B

NU 326 E NJ 326 E NUP 326 E - - -

E 1326 U L 1326 U LP 1326 U U 1326 L - -

NU 2326 E NJ 2326 E NUP 2326 E N 2326 E - - -

E 5326 U L 5326 U LP 5326 U U 5326 E U 5326 L - -

E 1028 U L 1028 U LP 1028 U U 1028 E U 1028 L - -

E 5028 U L 5028 U LP 5028 U U 5028 E U 5028 L - -
MUC 128 MUL 128 MU 128 MCS 128 ML 128 - -
MUC 5128 MUL 5128 MU 5128 MCS 5128 ML 5128 - -

E 1228 U L 1228 U LP 1228 U U 1228 E U 1228 L E 1228 B U 1228 B

E 5228 U L 5228 U LP 5228 U U 5228 E U 5228 L E 5228 B U 5228 B

NU 328 E NJ 328 E NUP 328 E N 328 E - - -

E 1328 U L 1328 U LP 1328 U U 1328 E U 1328 L - -
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ROLLWAY. BN

- CYLINDRICAL RADIAL ROLLER BEARINGS

W
rh

22

y Ri D
/
S
OUTSIDE C BA k lets 1.D.
BORE DIAMETER T STA? ﬁ( T OUTER
PACI CE ACE RACE
B D TR ‘_\ Ri M Fo Ro
0 5.5118 0 11.8110 102.0 1 4.0 | 4. 08,730 285,9 . 180. 47.2 260.
5.5118 0 11.8110 114.3 | 4) 79 ] 3. 54,510 319,390 197.0 | 181. 44.3 258.0
5.9055 25 2. 4.0 40 ,980 6.2 168. 19 206.3
5.9055 235 149 2.0 00 ,580 4 : 209'6 212.7
5.9055 235 05. 2, 2.0 20 ! 182. 174.6 .6 12.7
5.9055 270 10.6299 45.0 7, 2.5 30 191.6 9.4 28.5 9.7
5.9055 270 10.6299 45.0 6.4 20 1 3.0 1 231.0 241.7
5.9055 270 10.62 8.9 6.4 964160 315, 193¢ 181. 23 7
5.9055 270 10.62 7.8 6.4 10 68i,820 193.0 181. 23 2407
5.9055 2| 12.59: 0 3.0 ,570 217,800 190. 2647 .0
| 5.9055 | 2 12.5984 4 79 ] 32 ] 302480 439,880 208.5 19080 | 263 79.1
Al .0 1 8, .
6.2992 24 A4 0 .0 90 9| 80 88.8 181.2 212.7 219.3
6.2992 25| 842 2, 1 , 1 184.2 218.3 225.4
6.2992 2 25 7 .87 1310 92.3 184.2 218.3 225.4
6.2992 2 8.0 1 8 ,420 7 245.2 257.2
6.2992 0 LAWT3 .88 4 96,890 198.9 243.8 257.4
6.2992 0 7 4 . 2.5 208} ,03 .9 243.8 257.4
6.2992 0 7 . 4 . 8 . 3.9 243.8 257.4
6.2992 0 .0, 3.2 i 981 223.5 205.9 278.3 294.1
6.2992 0 3858 .6 182,060 22,2 220.5 203.2 283.7 298.5
170 6.6929 2 730 1 20. 194.9 227.1 238.1
6.6929 2! 10.2 67. ! 222, 1 194.9 227.1 238.1
6.6929 265 10.4331 42. 2,720 03.2 193.7 231.8 241.3
6.6929 265 0 193.7 231.8 241.3
6.6929 310 12. 219. 205.5 261.5 273.6
6.6929 310 12.2047 205.5 261.5 273.6
6.6929 360 14.1732 72. 219.1 298.5 314.3
6.6929 360 14.1732 139.7 .0 216.7 295.7 313.3
180 | 7.0866 280 11.0236 46.0 1.811 h 215.3 205.6 244.6 254.4
7.0866 280 11.0236 74.0 2.9134 5 215.3 205.6 244.6 254.4
7.0866 280 11.0236 44.0 1.7323 2.5 ,310 214.4 204.8 245.9 255.6
7.0866 280 11.0236 82.6 3.2500 25 ] 25 ; 274,490 214.4 204.8 245.9 255.6
7.0866 320 12.5984 52.0 2.0472 30 ] 3.0 107,920 148,990 235.0 222.3 274.1 285.8
7.0866 320 12.5984 52.0 2.0472 6.4 | 3.2 114,690 152,620 229.9 216.3 272.3 284.4
7.0866 320 12.5984 108.0 4.2500 6.4 | 3.2 235,260 384,400 229.9 216.3 272.3 284.4
7.0866 380 14.9606 75.0 2.9528 30 ] 3.0 191,500 243,780 250.8 231.8 309.9 327.0
190 7.4803 290 11.4173 46.0 1.8110 47 |1 25 95,630 151,200 226.9 215.6 26.3 264.4
7.4803 290 11.4173 75.0 2.9528 47 | 25 151,160 272,430 226.9 215.6 26.3 264.4
7.4803 290 11.4173 85.7 3.3750 25 ] 25 165,630 299,510 229.2 219.1 259.7 269.9
Notes:
1. Some configurations may not be in production, check for availability
2. Actual retainer options may vary, check for retainer design availability
3. Corners rs & rh are the maximum shaft and housing fillet radius that can be cleared




ROLLWAY. RSN

CYLINDRICAL RADIAL ROLLER BEARINGS

,
J

'S'\‘E'\'PTRE’B\EE INNER RACE ERP' %GT R RACE
ey SEPARABLE U ARABLE NONSEPARABLE
T ONE DIRECTION I DIRECTIQNS
NU 2328 E NJ 2328 E NU s E 28 E - -
E 5328 U L 5328 U LP s U 28 E 5328 -
5030 L 50 LP 8o E 5030 -
M 130 uL 1 MU [130s, C 3 130 - -
MUE 5130 UL 5130 MU [B1 51 5130 - -
M 230 UL 230 MUZY 230, -
1230 L 12 E 30 E 1830 U 1230 B
5230 L 52 E E 5880 B
- L - E 6
UC 330 MUL 330 MU MCS 330 330 -
E 5330 U L 5330 LP U 5330 E 533 -
E 1032 U 1 U 032 E«® U 10 - -
E 5032 U 50 32 - -
MUC 132 M 32 13 2 - -
MUC 5132 MU 2 2 2 - -
MUC 232 2 2 - -
E 1232 U 3 12 - -
E 5232 U 3 - -
- - - g - E 6232 B -
E 1332 U 2 1332 E 332 - -
MUC 332 MU 332 - -
E 1034 U L 1034 U - -
E 5034 U U 503 - -
MUC 5134 MUL 34 - -
MUC 134 MUL 134 - -
E 1234 U L 1234 U - -
E 5234 U L 5234 U - -
MUC 334 MUL 334 MU - -
E 5334 U L 5334 U LP 5334 34 - -
E 1036 U L 1036 U LP 1036 U U 1036 - -
E 5036 U L 5036 U LP 5036 U U E U 5036 - -
MUC 136 MUL 136 MU 136 MCS 136 ML 136 - -
MUC 5136 MUL 5136 MU 5136 MCS 5136 ML 5136 - -
MUC 236 MUL 236 MU 236 MCS 236 ML 236 - -
E 1236 U L 1236 U LP 1236 U U 1236 E U 1236 - -
E 5236 U L 5236 U LP 5236 U U 5236 E U 5236 - -
MUC 336 MUL 336 MU 336 MCS 336 ML 336 - -
E 1038 U L 1038 U LP 1038 U U 1038 E U 1038 - -
E 5038 U L 5038 U LP 5038 U U 5038 E U 5038 - -
MUC 5138 MUL 5138 MU 5138 MCS 5138 ML 5138 - -
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CYLINDRICAL RADIAL ROLLER BEARINGS

W
rh

y Ri
S
OUTSIDE € L y 49 D}
BORE DIAMETER STA? | = OUTER
ACI CE ACE RACE
B D P i Ri Fo Ro
0 | 7.4803 0! 11.8110 46.0 1 25| 2. 9,890 15,2 . 219. 59.7 269.
7.4803 4 13.385: 114.3 4. 79 | 3. 79,880 471,280 2433 | 228 88.2 301.0
7.4803 0 3. 4.0 500 860 244. 346.1
200 |§7.8740 310 3. 4.7 40 309,140 6 . 2706 282.3
7.8740 320 3. 1. 2.5 6/ 10 1 243. 231.8 .9 88.9
7.8740 320 12.5984 88.9 0| 2.5 80 3 243.5 .8 8.9 8.9
7.8740 360 14.1732 58.0 7.9 20 1 7.4 2 04.9 318.5
7.8740 360 14.17. 20.7 7.9 80 503, 257% 242. 304 .5
7.8740 420 16.53! 5.1 4.0 50 766,880 280.5 260. 34 36%0
8.2677 Al 13.3858 25 ] 25 115,120 | 186,570 257.0 244. 295. 08.0
8.2677 Al 13.3858 X 3. 5] 25 215,040 970 257.0 244, 295. 08.0
8| .0 11, .
8.2677 38 .9 .0 51 3 7140 - 0 70.1 253.6 320.2 336.2
8.2677 44 322 4. 320, 2 269.9 359.9 377.8
220 8.6614 3 90. 2.9 ,900 4 297.3 308.6
8.6614 3] 5 5] 2. 0,200 2 254.0 307.0 317.5
8.6614 0 N 5. 2 5 .9 336.6 352.4
8.6614 0 . 748 5 X X .5 342.4 354.4
8.6614 0 7. 4 5. 3.2 83.2 65.5 342.4 354.4
230 | 9.0551 0 9 4, 134,730 b 280.2 266.7 323.9 336.6
9.0551 3 1 .08 ,420 A2, 280. 266.7 323.9 336.6
9.0551 4 16. .0 256,800 .6 282.6 354.5 371.5
240 | 9.4488 390 5.3543 ,920 1.6 277.8 342.4 354.0
9.4488 390 2 277.8 342.4 354.0
9.4488 440 17.32 309. 293.7 373.6 388.9
9.4488 440 17.3228 291.2 374.9 393.1
9.4488 500 19.6850 95. 308.0 408.3 428.6
250 9.8425 410 16.1417 57.0 4. 08.7 293.7 354.1 369.9
9.8425 410 16.1417 111.1 2.2441 308.7 293.7 354.1 369.9
9.8425 520 20.4724 196.9 7.7500 | 4. 0| 3543 330.2 431.8 450.9
260 | 10.2362 430 16.9291 59.0 2.3228 3.0 ] 30 5 249,260 322.8 308.0 372.4 384.2
10.2362 430 16.9291 114.3 4.5000 3.0 ] 30 306,710 556,100 322.8 308.0 372.4 384.2
10.2362 480 18.8976 158.8 6.2500 4.0 | 4.0 469,750 802,070 336.7 320.7 406.1 422.3
10.2362 540 21.2598 102.0 4.0157 50 ] 5.0 345,270 477,430 365.3 342.9 445.8 469.9
280 | 11.0236 460 18.1102 123.8 4.8750 3.0 ] 3.0 354,840 648,750 346.6 330.2 398.8 412.8
11.0236 500 19.6850 165.1 6.5000 95 ] 4.0 635,200 1,111,320 355.6 333.0 427.2 447.3
11.0236 580 22.8346 215.9 8.5000 | 12.7] 5.0 951,160 1,437,800 368.0 339.9 487.4 517.7
Notes:
1.  Some configurations may not be in production, check for availability
2. Actual retainer options may vary, check for retainer design availability
3. Cornersrs & rh are the maximum shaft and housing fillet radius that can be cleared
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CYLINDRICAL RADIAL ROLLER BEARINGS

,
J
~
J
~
J
~
J

'S'\'E'\'PTREQEE INNER RACE ERP' %GT R RACE
ey SEPARABLE U ARABLE NONSEPARABLE
B ke T ONE DIRECTION [ DIRECTIQNS
MUC 138 MUL 138 MO%, 1 M 38 Mg 138 -
E 5238 U L 5238 U LPp 828 U 38 E 5238 L -
C 338 UL MU 338 -
5040 L LP [Bose, E 5040 - -
M 140 UL MU 14 140 - R
MUE 5140 UL M - ]
1240 L E 40 -
5240 L E L -
5340 L L| i E w U 534
MUC 142 MUL 142 MU | mcs 142 ~ 142 | -
MUC 242 MUL, 2 - L 2 - -
E 5242 U 52 4, 42 - -
MUC 342 M 42 34 2 - B
E 5044 U u 0 44 E L - -
MUC 5144 4 MU MCS - -
MUC 244 - -
E 1244 U 1 P 474 L - -
E 5244 U 5244 5244 U 5244 E 244 L - -
L)
MUC 146 MUL 146 - -
MUC 5146 MUL 5146 - -
MUC 246 | 246 ML 2 - -
MUC 148 MUL - -
MUC 5148 MUL 5148 - -
MUC 248 MUL 248 - -
E 5248 U L 5248 U - -
MUC 348 MUL 348 MU 3 - -
MUC 150 MUL 150 MU 150 150 - -
MUC 5150 MUL 5150 MU 5150 ML 5150 - -
E 5350 U L 5350 U LP 5350 U U530 E | U 5350 L - -
MUC 152 MUL 152 MU 152 MCS 152 ML 152 - -
MUC 5152 MUL 5152 MU 5152 MCS 5152 ML 5152 - -
E 5252 U L 5252 U LP 5252 U U 5252 E U 5252 L - -
MUC 352 MUL 352 MU 352 MCS 352 ML 352 - -
MUC 5156 MUL 5156 MU 5156 MCS 5156 ML 5156 - -
E 5256 U L 5256 U LP 5256 U U 5256 E U 5256 L - -
E 5356 U L 5356 U LP 5356 U U 5356 E U 5356 L - -




ROLLWAH RADIAL ROLLER BEARINGS

CYLINDRICAL RADIAL ROLLER BEARINGS

W
rh

y Ri
OUTSIDE I B P~ N LD.
BORE DIAMETER T ST,:?: : ﬁ - OUTER
PACI CE e RACE
B D i Ri 4’ Fo Ro
0 | 11.8110 8 18.8970 | 127.0 8.0 [ 3. 83,930 63,6 360.7 344, 19.0 433,
11.8110 4 212590 | 85.0 3 12.7] 4] 81,750 486,380 3666 | 343, 70.3 496.2
320 W12.5984 " 500 W] 19.6880 0 2 0 191370 41,900 81.3 363. 43 452.4
1259841 500 M| 19.6880 | 130.2 58bse, o [8o 50 80 : 4871 452.4
[ 340 Biz3ss0ll 530 N[ 208661 133.4 | - - 90 415.4 03 | Me26 75.5
| 425 Q167480 610 W] 24.01 46.1 - |§- 50 916, 453! 532 0
440 §17.3228% 660 25.98 8 . - - 90 | B1,0028850 | | so0a. 58 0
N
Olés:
N

io re il

N

1. B Some configurati@ngimay not be in iofl check ilaility
2

3 Cornersrs & rh are
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CYLINDRICAL RADIAL ROLLER BEARINGS

INNER RACE
SEPARABLE
BOTH
DIRECTIONS

INNER RACE
SEPARABLE
ONE DIRECTION

NONSEPARABLE
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CYLINDRICAL RADIAL ROLLER BEARINGS APPLICATIONS
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Shaker Screen
Exciter Mechanism
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CYLINDRICAL RADIAL ROLLER BEARINGS APPLICATIONS

Hrsrss

2
3

=

Rotary Vane Compressor e —-—-ll - =

DC Electric Motor
29
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Designed and Built to Solve
Thrust Application Problems...

Roller thrust bearings for high speed applications.
Thrust bearings for high temperature applications.
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ROLLWAH IRERSEENN

CYLINDRICAL ROLLER THRUST TYPES

Cylindrical Roller Thrust
Inch Series Shaft Plate
The ROLLWAY inch series thrust e is precision ground for a line to

bearings are a simply constructed _ 77y it on shaft. The O.D. has a
ed/) and is smaller than the

thrust bearing of high capacity. These
bearings are designed to support
thrust loads (load parallel to the axis
of rotation) at relatively high speeds.
There are three basic styles of inch
series thrust bearings: g cage.
matched to .0001".

 Single Acting - supports thrist

load in one direction.
« Aligning ccepts an initial
static misalighment of no more

irections.

All thrust plates are acct
contact surfaces of the plate
accurate fit on the shaft or in the ho

ling and backing surfaces. The
iameters are ground to obtain an

ver the contact surfaces. The rollers are
ormula. Roller crowning reduces the edge

All rolling elements are precision ground to pré
all crowned thus permitting unmodified use of
stresses between the roller and the thrust plates.

Roller and Retainer Assemblies...

ROLLWAY Thrust bearing retainers are machined from centrifugally cast brass. The retainers for all cylindrical roller
thrust bearings are designed to be roller riding. The contoured roller pockets are accurately machined at right angles
to the thrust force which will be applied to the bearing. The rollers are retained in the assembly by a steel ring pinned
to the outside diameter of the retainer. It should be noted that the ROLLWAY design has a sphered roller end which
rides against the steel retaining ring for reduced wear (the center of the contact point has zero velocity vs the higher
velocity that results from a flat ended roller contacting the ring).



ROLLWAY IRERSEENN

CYLINDRICAL ROLLERTHRUST TYPES

Bearing Classes...

Cylindrical roller thrust bearings are divided into two basic classes: jum (600 series) and heavy (700 series). The
medium series has a smaller cross section and the retain all ly one roller per roller pocket. The heavy
series has a larger cross section and the retainer typi h oller per roller pocket.

. )/
Thrust Bearing £

Inch Series — Single Actin
The single acting bearing is the mibs

inch serles The bearing is oftengef . /7 :l
' One of the thrust plates i :

Design Variglio ] t@ring :

There are standar i ust bear| ign sed on a standard single
acting inch serjes ear ial ompon i ctign.

“AT” Alignifig ‘r .

The aligning style d o) ith aligning A I | |
plates. The alighing p and | ' | :l
one concave, thatall will correc

These aligning plat i i | /}
dynamic aligning capabili i i T

misalignment prior to full loadi
is precision ground but not harden

The standard “AT” type is recommended for here the alignment feature is required in
some horizontal shaft applications, the convex ali e on the shaft and the plate should be modified
to provide a satisfactory bearing surface in the bore. Thi usually achieved by the installation of a brass bushing

into the bore of the plate.
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ROLLWAH IRERSEENN

CYLINDRICAL ROLLER THRUST TYPES

Thrust Bearing Types and Styles...

Crane Hook Thrust Bearings

Crane Hook Bearings are similar to the single acting inc ies T

but are specifically designed for crane hooks or similar Icati ' ]
where heavy thrust loads and low speeds ofgfot ,

encountered. Crane Hook Bearings are simply si 7 / |
bearing supplied with a weathershed. The w I ( ~

band pressed on to the rotating plate extep@i i f ignary pl orming a s to protect the
roller assembly. The weathersheds are i t gre tings.

This type of bearing undergoes 4t I P )

applications. Our static capacities ag€ base t%\ / / ]
deformation of_ .0002 n_wch per in ro : N |

the, ABMA b C
ing ~
beari doubl Eti g thilist ng
Y

ill withstand feversal in the directi elo al
e ce thrust sle be

aft orf€lampéd tightly b sh Iders ~

i he ce te relativétofthe s 0 :

5 dre station resp e housing. There | &
elnblies on e of er thrust plate.

The center plate dgve S pon Ee®

direction of the thnlist |9&ad. (‘

“DAT” Aligning, Do

This bearing is basigally a combi
“AT” type. The bearing

and correct for initial static

“SDT” Simplified Double Acting Thrust .

This bearing is similar in concept to the “DT” double acting type )i | i

except the design has been simplified to only one roller assembly ]=[ :[ | ]: ]z[
i | I

and two thrust plates. With the load in one direction, one of the |
thrust plates is stationary with respect to the housing and the other
thrust plate rotates. When the direction of the load is reversed, the
stationary plate rotates and the rotating plate becomes the stationary plate. To provide necessary clearance for this
action, the inner and outer spacer sleeves are made wider than the combined thickness of the thrust plates and roller
assembly. This bearing is recommended for applications where the direction of the thrust load changes when the
bearing is stationary or rotating at slow speed.




R(:)LLWAH® THRUST BEARINGS

NUMBERING SYSTEM

Nomenclature
The basic numbering system for the thrust bearings is broken into 3 parts; Bearing type designator, Size designator
and Variation code.
Example:

T 625 203

ting.

st variation, 20 2nd va ¢ 6 aring code
from standard. E factéd i i

Standard variafio
216t0 239 & 2585t J : figati ith theimost popular listed below:

* 059 - 2 supplied with centrifugally

« 210

» 216

« 219 8 vith TAB to TAC bearings).
221 Standard bearing N d in perizontal shaft applications.

.« 226 - andard heafifig.st \: N

e 229 - Same
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ROLLWAY. BEESSEERINE

CYLINDRICAL ROLLER THRUST BEARINGS

Cylindrical Roller Thrust
600 Series... = ’ 7l

* Medium Series Cylindrical Roller Thrust. B |
« Standard Inch Series. R\‘
* Machined Brass Retainers - Standay@l.
» Crowned Rollers with Sphered / f? %
I
R
Bore o i?:r H Internal nsions . | . imiting Speed
Beari B b f A Woi dyng c static gre oil
Numb
Inchies Inghe; Pou M
T60. 1.0 2.1 0.812 1.130 220 0. 0 I 18, 440 7880
T60: 1.0 2.1 1.130 220 0. 0,5 18,760 ,370 6,750
T60: 1.1 2.2 1 1.250 3 220 0. " 25,540 3,19, 6,340
1.18 250 220 08 ™ 12,1 25,540 3,13 0
605 1.250 375 0.8 30 2! 20 0.031 0 13,280 28,380 2,970 ,930
606 1.312 375 0.8 R 2.3 220 0.031 13, 28,3 2,920 ,830
. . X .6 X .22 4 ,470 47,800 s X
T608 1.437 75 3 2 ’- 1 17,4 47,800 2,490 4,990
T609 1.500 .00l 0.8 900 . A ‘ 1 140 2,390 4,780
T610 1.562 .00] g 1.7 2. 0. 1 730 52, 2,360 4,710
T611 1.625 3.2 .0 .15l 0 3 8l 2,210 4,410
T612 1.687 3.2 1. 1 62 B 2,180 4,350
T613 1.750 3.3 .03 . 250 7.6 0 2,100 4,200
T614 1.812 3.3 1. 0, [0) 0.06. .6 7,670 ,120 2,070 4,140
T615 1.875 3.50 .Q00 . 3 62 1.7 27,760 74,120 2,000 4,000
T616 1.937 .500 130 . 1.6 27,760 74,120 1,980 3,950
T617 2.000 25 1.000 2.190 7 74,120 1,910 3,820
T618 2.125 3. 1.000 . 28, 80,850 1,830 3,660
T619 2.250 3.875 2,030 87,590 1,760 3,510
T620 2.375 4,000 1. 87,590 1,690 3,370
T621 2.500 4.125 1.000 . 94,330 1,620 3,250
T622 2.625 4.343 1.000 2.880 101,070 1,540 3,090
T623 2.750 4.468 1.000 3.060 4. 0 107,800 1,490 2,980
T624 3.000 4.718 1.000 3.250 4.590 " 0,510 114,540 1,390 2,790
T625 3.250 4,968 1.000 3.500 4,840 0.250 40,770 114,540 1,310 2,620
T626 3.500 5.218 1.000 3.750 5.090 0.250 | . 9 | 44,350 128,020 1,230 2,470




ROLLWAY. IRESSEESINE

CYLINDRICAL ROLLER THRUST BEARINGS

Cylindrical Roller Thrust r
600 Series = /_ ; g

With Aligning Plates... B |
|
* Medium Series Cylindrical Roller T | \
« Standard Inch Series. /f
* Allows for 3° Initial Static Mis
* Machined Brass Retainers d '
» Crowned Rollers with Sph€refi E
R
/
\\\ .
4 |
tside rnal Dimensiofis Capati Limiting Sp&ed
e B Didlneter ng&l d : :
Bedling 2 K f aft Fillet | N Elmlle tg(t)lc g oi
Nurfilber
InBhes ches Pounds PM
ATgo1 | 1Moo 50 1.062 | 1.130 |42 0b0] §b.220 500 7 10,5 18, : 6,880
Aoz | 1fe2 50 1.13 ! 220 : 500 0.0 0. 10,550 184760 3370 | 6,750
ATdo3 | 1fi25 75 ) 1.250 220 750 2,140 540 3,190 M 3,370
04 | 1! 75 250 |\ 220 750 0 12,140 5,540 3,13 6,260
AT605 | 1.25 2.500 1.062 80 220 | 150 | 1875 0.8 13,280 28,380 2,97 5,930
AT606 | 1.31 2.500 1.062 §11%80 | 2. 20 | 163 | 1875 ) 13,280 28,380 2,92 5,830
. . 20 1.5 : 0.2 . : + 0.03 3 17,470 . 2,53 .
AT608 | 1.437 | F3.0 2015 2 s 1. 17,470 47,800 2,490 | 4,990
AT609 | 1500 |f 3. 1. 90 8 000 0 52,140 2,390 | 4,780
AT610 | 1562 | 3. . 1.630 S .000 0 1.4 18,7 52,140 2,360 | 4,710
AT611 | 1625 | 3 1. 1 50 3.000 0 67,380 2,210 | 4,410
At612 | 1687 | 3 ; 2 67,380 2,180 | 4,350
AT613 | 1.750 [} 3 1.8 : 50 ! 0 74,120 2,100 | 4,200
AT614 | 1812 3. 8 P 30 2.06 | 3.25 DA | 2 20670 74,120 2,070 | 4140
AT615 | 1875 i 36 1 0 3.250 0 2.2 27,760 74,120 2,000 | 4,000
AT616 | 1.937 |\ 3.625 0004 3 50 0. 2.2 27,760 74,120 1,980 | 3,950
AT617 | 2.000 750 1.312 | 206 : 0.06 27,870 74,120 1,910 | 3,820
AT618 | 2.125 : 1.312 62 28,740 80,850 1,830 | 3,660
AT619 | 2.250 | 4.000 : . 25 32,030 87,590 1,760 | 3510
AT620 | 2375 | 4125 1. : : 32,250 87,590 1,690 | 3370
AT621 | 2500 | 4.250 1.312 34,180 94,330 1,620 | 3,250
AT622 | 2625 | 4530 1.312 | 2.69 ¥ 36,150 101,070 1,540 | 3,090
AT623 | 2750 | 4.655 1.312 | 2810 | 4. 2 38,350 107,800 1,490 | 2,980
AT624 | 3000 | 4.968 1.312 | 3.060 | 4.590 3.4 40,510 114,540 1,390 | 2,790
AT625 | 3.250 | 5.218 1.312 | 3.340 | 4840 | 0.25 2 3.6 40,770 114,540 1,310 | 2,620
AT626 | 3500 | 5.468 1312 | 3590 | 5.000 | 0.250 | 4. 0.062 3.8 44,350 128,020 1,230 | 2470




ROLLWAY. BEESSEERINE

Cylindrical Roller Thrust 700 Series...

» Heavy Series Cylindrical Roller Thrust. d
Standard Inch Series. fj —R
Machined Brass Retainers - Standard. * :

Crowned Rollers with Sphered Ends. H

R

Outside i Internal Dimenglons, apaci Limiting Speed
Basic Bore ! Height - s
Bearing B Dlanseter H b d af x ynamic SIENE g e oil
Number Weidht ¢ C
Inches @ P
1727 | 2.000 6.000 1.375 | 2.250 }'. 8.6 77,5 295, 340 2,690
1728 | 2.000 7.000 1.375 | 2.25 0 : 1.7 |, 1 2,390
7729 | 2.000 8.000 1375 | 2. 88 . /' /141590/ A1 460,200 1)680 2,150
7730 | 3.000 6.000 1.375 504] 5. . ‘87,200 / ;600 1190 2,390
T731 | 3.000 7.000 1.375 |48.2 : 8 ,800 5,800 1,080 2,150
: . Q6] . ; :
733 | 3.000 000 8! 0.380 .06 19.2 147,500 642,800 00 1,790
4 | 4.000 0 6. 0.500 .08 114 111,10 20,500 1,950
T73 4.00 8. 7, 500 1 132,2 54,200 90 1,790
T73 4.0 9.0 8. 500 . 22 158,4 , 8 650
T73 4.0 10.960 9, 500 2 192,200 800 540
T73 5.0 8.0 500 1 0 419, 30 650
T73 5.0 9.0 500 : 1 2,0 631,800 770 1,540
T74 5.0 10.060 5250 [Qo! 560 3 100 703,300 72 1,480
5.00 0 250 560 3@ = | 231, 870,900 67 0
742 | 5.000 000 | 20 50 | 1 60 0.125 4 276,100 1,144,00 630 260
743 | 6.000 000 2.0 . 8. 0 0.125 13000 450,1 720 430
, ; . 3 : 5 : %30 ,600 .
1745 | 6.000 .000, 8 . 34 233, 929,900 630 1,260
7746 | 6.000 .00 2.0 7750 J40. . 42 0 97,100 600 1,190
T747 | 7.000 0.0 7. 9.7 1 20 5 550, 630 1,260
1748 | 7.000 1.0 00 75 60 8 600 1,190
1749 | 7.000 | H12. . 380 0.12 4 570 1,130
1750 | 7.000 [ H14. . : 0 : 00 510 1,020
1751 | 8.000 | H12.0 0/ 8. 114750 /0. 0. 8 ,000 1400 540 1,080
1752 | 8.000 | H14.0 .00 3, 250 78 97,500 /487,900 490 980
7753 | 8.000 6.000 7 : 114 516,400 2,072,500 450 900
1754 | 10.000 .000 : 10 . 88 437,8 1,747,200 410 830
7755 | 10.000 | 1800 | 3.750 | 10. 0 2,697,600 380 770
7756 | 10.000 [ 20.00 : : 766,00 3,250,900 360 720
1757 | 12.000 [ 18.000 00 2,031,900 360 720
1758 | 12.000 | 20000 | 4.500 2,937,800 340 670
7759 | 12.000 | 24.000 | 4500 |12 4,688,000 300 600
1760 | 14.000 | 20000 | 3.750 | 14.500 2,385,200 320 630
T761 | 14.000 | 22.000 | 3.750 | 14.500] 21.75 ,000 3,339,900 300 600
1762 | 14000 | 24.000 | 3750 | 14.500] 23.750 | 1. 858,100 4,280,300 280 570
1763 | 16.000 | 22000 | 4500 | 16.500 | 21.500 | 1.380 609,800 2,362,800 280 570
1764 | 16.000 | 24000 | 4500 | 16.500 | 23.500 | 1.380 0. 290 878,700 3,819,100 270 540
7765 | 16.000 | 26.000 | 4500 | 16.500] 25.500 | 1.380 0.250 380 1,041,500 | 4,916,300 260 510
7766 | 18.000 | 26.000 | 5.000 | 18.750] 25.500 | 1.500 0.250 350 945,500 3,937,500 240 490
1767 | 18.000 | 28.000 | 5.000 | 18.750 | 27.500 | 1.500 0.250 460 1,185,800 | 5,393,500 230 470
7768 | 18.000 | 30000 | 5500 | 18.750] 29.500 | 1.500 0.250 630 1571,600 | 6,753,800 220 450
7769 | 20000 | 28000 | 5500 | 21.250] 27.500 | 1.500 0.250 420 1,091,700 | 4,407,200 220 450
1770 | 20000 | 30000 | 5500 | 21.250 | 29.500 | 1.500 0.250 550 1,544,800 | 6,885,500 220 430
1771 | 20000 | 32,000 | 6.000 | 21.250]31500] 1.750 0.250 750 #NIA 7,850,000 210 410
1772 | 22.000 | 30000 | 5500 | 23.250 | 29.500 | 1.500 0.250 450 1,161,900 | 4,774,500 210 410
7773 | 22.000 | 32000 | 5500 | 23.250] 31.500] 1.500 0.250 590 #NIA 6,153,200 200 400
T774 | 22.000 | 34000 | 6.000 | 23.250] 33.500] 1.750 0.250 800 1,742,200 | 7,981,700 190 380




THRUST BEARINGS

ROLLWAU4.

CYLINDRICAL ROLLER THRUST BEARINGS

Cylindrical Roller Thrust
/00 Series
With Aligning Plates...

. [
f / i B R
|
J

¢ Medium Series Cylindrical Roller Thrust.
Standard Inch Series. !
Allows for 3° Initial Static Misalignment.
Machined Brass Retainers - Standar
Crowned Rollers with Sphered En

(‘ R

Basic E— Igi):rt:iectjsr Height | mel apacity Limiting Speed
Bearing E D R al Est i ¢ S grease oil
eight 0
nches Inches Poun RPM

AT727 2.000 6.312 0.380 3188 7.500 0. 115 78,190 2 1,340 2,6

28 2 12 8 .380 00 06 15, 102,870 360,770 1,1 2,39
ATH29 21800 81812 8 .380 X 12:000 2) 21. 114 481,330 1 2,150
ATH30 3800 61812 8| .380 || 4 00 9.6 0 80,30 90 2,390
ATH31 3800 7812 .380 00 4.3 98,8 96,8 2,150
ATHE32 3800 8812 .380 121000 123,740 123,40 980 1,950
ATH33 3000 91812 .380 14000 ,630 97830 , 790
A34 4800 7875 .500 75 1 9,510 ,510 980 ,950

735 4.0 .375 500 | 5.25 | 8.500 22 136,440 136,440 900 1,790
AT736 4.000 9.375 00 5.88 10.000 156,000 156,000 830 1,650

X 0. 06. ! 770

AT738 5.000 .50! 2 3l 0, 0 0. 109,390 109,390 830 1,650
AT739 5.000 9.5 2. 5| 30 [F1@’500 0. 6 ,120 159,120 770 1,540
AT740 5.000 10. 9.8 5 2.750 0, 200, 200,280 720 1,430
AT741 5.000 11 62 .130 0 16.000 0 280 236,280 670 1,340
AT742 5.000 1 2. 1 6. 1,144,000 630 1,260
AT743 6.000 9 2 01860 5 1 450,100 720 1,430
AT744 6.000 1 6.1 9 0 7. 3 9 641,840 670 1,340
AT745 6.000 11. 2. 7 .38 13.500 44 28,860 923,160 630 1,260
AT746 6.000 12.5 75 17.000 052 57 ﬁ62,360 1,088,020 600 1,190
AT747 7.000 10.500 -13 9 5 0.1 26 151,500 546,420 630 1,260
AT748 7.000 .500 2.625 ]7.130 0.125 209,390 783,390 600 1,190
AT749 7.000 127 2.625 I 247,920 1,015,470 570 1,130
AT750 7.000 14.750 118 28,070 1,583,420 510 1,020
AT751 8.000 12.750 4. 54,160 939,870 540 1,080
AT752 8.000 14.750 4.000 390,790 1,476,330 490 980
AT753 8.000 16.875 4.000 8.25 507,980 2,056,050 450 900
AT754 10.000 16.875 4.000 | 10.250 | 15. 431,150 1,734,480 410 830
AT755 | 10.000 | 18.875 5.000 | 10.250 | 17.750 225 603,350 2,680,890 380 770
AT756 | 10.000 | 20.875 5.000 | 10.250 ] 19.750| 1.13 300 757,260 3,227,020 360 720
AT757 12.000 18.875 5.000 | 12.250| 17.750] 1.130 137 0.250 180 463,250 2,022,690 360 720
AT758 12.000 20.875 6.000 | 12.250 ] 19.750| 1.380 13.88 | 20.000 0.250 300 714,040 2,937,800 340 670
AT759 12.000 24.875 6.000 | 12.250 ] 23.750 | 1.380 16.00 | 28.500 0.250 510 1,029,760 4,652,910 300 600
AT760 | 14.000 | 20.875 4.875 | 14.250 | 19.750| 1.130 | 15.50 | 19.500 0.250 200 532,480 2,374,460 320 630
AT761 | 14.000 | 22.875 4.875 | 14.250 | 21.750 | 1.130 | 15.50 | 28.500 0.250 280 722,020 3,319,190 300 600
AT762 14.000 24.875 4.875 | 14.250 | 23.750 | 1.130 16.38 | 36.125 0.250 370 848,180 4,280,300 280 570
AT763 | 16.000 | 22.875 6.000 ] 16.250 | 21.500 | 1.380 | 17.50 | 17.500 0.250 270 601,150 2,346,990 280 570
AT764 | 16.000 | 25.000 6.000 | 16.250 | 23.500 | 1.380 | 18.00 | 23.500 0.250 385 878,700 3,788,720 270 540
AT765 16.000 27.000 6.000 | 16.250 | 25.500 | 1.380 18.50 | 29.625 0.250 510 1,027,320 4,885,840 260 510
AT766 18.000 27.000 6.750 | 18.380 | 25.500 | 1.500 19.50 | 23.500 0.250 470 939,680 3,905,990 240 490
AT767 18.000 29.000 6.750 | 18.380 | 27.500 | 1.500 | 20.00 | 29.625 0.250 620 1,190,250 5,363,260 230 470
AT768 | 18.000 | 31.000 7.250 | 18.380 | 29.500 | 1.500 | 20.63 ] 36.125 0.250 840 1,554,140 6,720,410 220 450
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CYLINDRICAL ROLLER THRUST BEARINGS

Cylindrical Roller Thrust
Crane Hook Series
With and Without Grease

« Bearing Capacity is the Stz pafef of .0002

17/

Frras

S

Basic Bearing Ndinber X, Out liieErel _
. = e ht Dimensions Bearing
Grease Fittin Of:ﬂ( H Capacity
None Installed B CT * d h
CT-11 WCT1 15/8 : 5 2.95 0.69 36,890
CT-16 WCT-1! 0.812 3.22 0.69 65,310
CT-17 WCT-17 0 3.60 0.88 73,210
CT-19 WCT-19 2 3.86 0.88 72,970
CT-20-C WCT-20-C 21/4 . 3.98 0.88 88,600
CT-23 WCT-23 2 3/4 4.45 0.88 93,820
CT-24-A WCT-24-A 23/4 2.76 . 4.76 1.13 121,300
CT-27-A WCT-27-A 31/4 3.265 h 00 5.85 1.38 180,810
CT-27-C WCT-27-C 31/4 3.265 6. 1.750 5.97 1.63 212,960
CT-27-B WCT-27-B 312 3.515 6.156 1.625 5.97 1.50 203,410
CT-28-A WCT-28-A 31/2 3.515 6.750 6.937 1.625 6.54 1.50 245,110
CT-34-A WCT-34-A 33/4 3.765 7.125 7.250 1.875 6.86 1.75 288,080
CT-35-A WCT-35-A 41/4 4.265 8.171 8.375 2.000 7.97 1.88 369,200
CT-38-A WCT-38-A 41/2 4515 8.125 8.312 2.000 7.91 1.88 390,910
CT-39-A WCT-39-A 5 5.015 9.156 9.375 2.250 8.97 2.13 628,470
CT-44-A WCT-44-A 51/2 5515 10.500 10.500 2.500 10.10 2.38 628,470
CT-45-A WCT-45-A 6 6.015 11.156 11.375 3.000 10.97 2.75 923,160
CT-49-A WCT-49-A 6 13/16 6.827 12.750 12.750 2.500 12.34 2.38 1,004,880

* Dimension Fx2 must be added to bearing O.D. for determining overall O.D. on WCT type.
F = .41 inch (approx.) for all sizes.
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TAPERED THRUST BEARINGS

Tapered Thrust Bearings...

TTHD Style

ROLLWAY® Tapered Thrust Bearings (TTHD Style) are
engineered for efficiency under the harshest indugifial 1.
conditions. These bearings feature taperedgfollg ===
positioned between two plates with taperedg@éce
The tapered thrust differs significantly from ghie
roller thrust as there is true rolling motiongwithfthe
of the conical sections intersecting thegieafing

T

that is countered by the plate’s outer guid€rib d of the rolgr and thé

matched to minimize loading and#frigiion ,i( thya' the roller is
counterbored to improve lubricatign bEtw; irtde’ of the ¢ nal coftact surface these
bearings will have a higher dynéimi€ c i ical roflér traist bearing.

maintained at Rc 30 min. Upon reque
material.

All thrust plates are accurately ground for flatness ane sm of roller riding and backing surfaces. Locating
diameters are ground to obtain an accurate fit on the shaft or in the housing. The surfaces of the plates are ground to
provide a long operating life. The guide rib on the tapered plates is spherically ground to match the roller and reduce
friction. All tapered thrust plates are designed to be used with a full complement of rollers which makes it possible to
supply this version for any size.

All rolling elements are precision ground and graded to provide an even distribution of load over the contact surfaces.
Rollers are crowned for optimum contact stress patterns by reducing the end stress between the roller and the thrust
plates. The large ends of the rollers are spherically ground. This provides controlled contact between the rollers and
the guide rib, thus enhancing the flow of lubricant.
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ROLLWAH IS

TAPERED THRUST BEARINGS

Basic Bearing Design...
Tapered Thrust Bearing Koonents

Retainers...
The TTHD taper thrust bearing retainers are ma

steel rings through which the harde gie ad. ate des ” 03 ed from a
single piece of centrifugally cast bras i ( b S

Tapered Thilis

MaximizingiL ¢
For a given shafisi
greater than a Cylin
See the example sho

apacity is considerably

Cylindrical Thrust Tapered Thrust
T753 T-811
8" x 16" x 3 8" x 16.5” x 3.625”

Dyn. Cap. = 516,400 Ibs. Dyn. Cap. = 752,120 Ibs.




RDLLWAH@ THRUST BEARINGS

NUMBERING SYSTEM

Nomenclature... Tapered Thrust

TTHD Nomenclature
Example:

T-Silrl._T_

TYPE DESIGNATOR
T TTHD Style Thrust.

SIZE DESIGNATOR

Hrsrss

TYPE DESIGNAYO
T-F  -TTVF Style
T---FS -TTVF Style wi

SIZE DESIGNATOR
Bearing Bore and Outside Diameter

Z e and the second three digits are the
0.D size. Example: 050105 referstoa 5 i

VARIATION CODES
201 to 215 are numerically assigned codes that designate the variation from standard (example 201 = 1st variation,
202 = 2nd variation, etc.). These bearing code numbers do not reference the modification from standard. Engineering
must be contacted for information concerning a particular modification.
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TAPERED THRUST BEARINGS

Tapered Thrust Bearings...

» TTHD Style Tapered Roller Thrust Bearings.

» Standard Inch Series.

* Machined Centrifugally Cast Brasg
Retainers.

* Crowned Rollers.

» Plates and Rollers of Carburizedg5ts

Typical Applications:
Extruders, Pulverizers, Pumps,
Industrial & Marine Gear Boxeg

va,';h i l
@,}gﬁbn—&-g
77\ 7N

879,160
$2,853,000

T-911A 3,796,762 475

T-921 5,346,100 435
T-1011 4,874,000 425
T-1120 [} 6,286,210 385
T-16050 11,295,180 275
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TAPERED THRUST BEARINGS

T-Flat Thrust Bearings...

* TTVF Style Tapered Roller Thrust Bearings.

 Standard Inch Series.

* Aligning Style Available - Allows for 3° Init |
Static Misalignment. .

» Machined Brass or Pin Type Retajfie

» Crowned Rollers.

* Plates and Rollers of CarbupZegSte

Typical Applications:
Extruders, Pulverizers, Pum

S NN

3,984,000
4,487,000
8,5

T-140260-F

\\\‘M

\ \\\\\\"v;
\\ NN\

\\\“‘

Self Aligning st Bearing
CAPACITY
BASIC BORE OUTSIDE HEIGHT HOUSING &
DIAMETER SHAFT FILLET DYNAMIC STATIC
BEARING B W
D R C C
NUMBER Q
INCHES INCHES POUNDS
T-090190-FS 9.0000 19.0000 6.2500 0.36 1,320,000 2,440,000
T-095192-FS 9.5000 19.2500 6.0000 0.36 1,120,000 2,240,000
T-100200-FS 10.0000 20.0000 8.5000 0.24 1,350,000 2,200,000
T-120240-FS 12.0000 24.0000 8.5000 0.25 2,250,000 4,010,000
T-140260-FS 14.0000 26.0000 10.0000 0.40 2,490,000 4,180,000
T-140260-FS 16.0000 34.2500 9.5000 0.40 3,980,000 6,770,000
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Tandem Thrust Bearings...

ROLLWAY® Tandem Thrust Bearings, also referred to as “
Thrust” bearings, were originally designed and patente
Bearing Corp. in 1945, Patent #2374820.

ROL

The bearing consists of a series of thrust pla

with compression sleeves separating the stages
and overall match grinding make this beagifg
sleeves along with the precision match ggifdi
the load to be equally applied throughhe gtage

Tandem thrust bearings are desi
applications (extruder gear drives)angit i

log

is expressed a
applied load (P
wher&C/P fa
The

small

drilling wer

manuie - ins rew
. em desi bled
in¢rease the o of the m wit]

without taking up

extruders as well. wi W Extr e

to each other, makin e he tal

stage tandem thrist rifigsti/e )
series. Bore sizes r e
inches. ROLLWAY® t 7 i lie

Minimal Bagkin

Requiremen

The tandem thrust desi

shaft and housing shoul

applications. The cantilevering a

plates and use of compression sleeve
bearings to be used effectively where onl
shaft and housing shoulder exist.

Maximizing Footprint... — =t il

The use of a tandem thrust bearing enables the
designer to create a gearbox with high thrust capacity
within a small space. The end result is a gearbox with
a smaller footprint. The drawing to the right is a —
comparison of three different thrust bearings of
equivalent dynamic capacity. This illustrates the
dramatic reduction in outside diameter associated
with the tandem thrust bearings.

ROLLWAH IREREEENN

TANDEM THRUST BEARINGS

|/

b

N
=

Tl

L

Wi w extruder designs use eight
in both inch and metric
ranging from 3.5 to 42

manuf; rers and the aftermarket.

2 Cylipdrical Thrust

Dyn: .= 374,500 LBS.
.D.=1
-511 Tapered Thrust
yn. Cap. = 322,500 LBS.
0O.D.=10.5"
T T 1T
11 11 IT

N TMF-030127-201
6 Stage Tandem
Dyn. Cap. = 329,900 LBS.
O.D.=5"




ROLLWAY IRERGEENN

TANDEM THRUST BEARINGS

Tandem Thrust Bearings Designs...

Availability . . .

ROLLWAY® Tandem Thrust Bearings are essentially des many sizes have become standard
production items. ROLLWAY® Tandem Thrust Beagifigs & ol in ‘eftheinch or metric sizes, 2 to 8 stages
with sizes ranging from inside diameters about f me ‘ e support existing tandem
designs by providing replacement bearings aftd b€earing reeondj Soymemi the more popular sizes
are maintained in inventory. The tables on iNg'Pa i : \VAY sizes available,
with the basic sizes provided for refere . NG ali aptact ROLLWAY

customer service or engineering deps

Detailed dFa
listed Tanfle
Upon request
drawing will be _
in the followi : ) ) \A g ]
dynamic capal ‘ ' '
also availalle

Rh
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ROLLWA4.

Tandem Thrust 2 Stage...

THRUST BEARINGS
TANDEM THRUST BEARINGS

TAB-060140-201

TAB-062120-201

454,700

619,000

440,000

TAB-070140-204 605,000
TAB-070140-205 713,000
TAB-070160-201 925,000
TAB-072160-202 897,500
TAB-080160-201 8 g AN 775,000
TAB-080172-201 SLA00007 0w it 1,009,000
TAB-090190-202 boda?® 9,0000 405, T,y Ni0:000 1,240,000
TAB-092169-203 5 ™~ 9 970,000
TAB-100180 1,078,000
TAB-100200-202 1,120,000
TAB-100200-204 1,458,000
TAB-101215-204 1,987,000
TAB-120240-209 2,320,000
TAB-140260-201 14.0000 2,565,000
TAB-140280-201 14.0000 13.2500 2,469,000
TAB-170340-201 17.0000 17.6880 3,800,000
TAB-220420-201 22.0000 18.8750 4,810,000
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TANDEM THRUST BEARINGS

Tandem Thrust 3 Stage...

H

7
"I"r_‘k ]

"

)
/

=== =)
N 0Q 7 | 460:0

TAC-170340-204 [\ 4 25.5200 5,220,000

Tande

PART NUMBER 2 0 A DYN CAP LBS
INCH INCH INCH
TMD-025100 0.9843 3.9370 5.8661 150,000
TAD-012033-204 1.1830 3.3465 4.7750 69,400
TMD-040127 1.5748 5.0000 6.9685 201,500
TAD-017047-202 1.7712 4.7235 5.9060 191,000
TAD-030082 3.0000 8.2500 10.0000 496,000
TAD-059120-201 5.9055 12.0079 12.2047 852,000
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TANDEM THRUST BEARINGS

Tandem Thrust 6 Stage...

— H |
B
B
PART UMBER DYNICAPABS
INCH H
TMF-028090-201 0.9051 54 8.250 1604850
TMF-028090 0.905 8.2677 16
TMF-025105 0. . 4 211,300
TAF-018028 1.1 511 ,
TMF-Q80127-201 1.18 _ ,900
TNF-038150 1.4961 5.9055 14.1732 448,200
TAF-017063 7000 6.2500 0.9750 418,200
T . ; ,000
TAF-019060 - 00 366,000
TT
| —
[
B ] I D
[}
-
— L — L
| I — 111 L1 L1
B D H
PART NUMBER DYN CAP LBS
INCH INCH INCH
TMH-023090-201 0.9055 3.5433 10.6772 214,200
TMH-023092 0.9055 3.6220 12.0079 246,000
TMH-025105 0.9843 4.1339 12.5984 285,750
TMH-030127 1.1811 5.0000 14.6575 434,100
TMH-038160 1.4961 5.9055 18.2874 589,530
TMH-040170 1.5748 6.6929 19.2910 661,800
TMH-120360-201 4.7244 14.1732 35.4528 2,778,000
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ROLLWAY IRERSEENN

Specials...

ROLLWAY has arich history of providing the engineered solution to tough thrust bearing
problems. Our engineering staff welcomes the opportunity to design custom thrust bearings

for your specialty applications.

Double Acting Thrust...

« Standard 600 & 700 Series. // i
« Aligning Style (DAT). /
» Non-Aligning Style (DT).

» Simplified Double Acting . N\
» Special Made To Order.

ombinafidn Radial - T '

rder.
Spetial M teriaD

~
By
S
%

rrrs

o [-Flat Style.
* Concave anchCofve

Speai ] Is...

Standar ifl (-
* Non-Typicaksi " O.D.
» Metric 29000 Series eS iCal Thrust.
» Anti-Rota
» Plates with Br.

Special Modifications...

» Special Materials...
e Plates and Rollers - M-50 too g steel and VIMVAR grade steel.
* Retainers - Cast Iron and Phenolic.

* Special retainer designs for high speed applications.

* Cantilever designs for minimal housing and shaft shoulder contact.

» Thin Dense Nodular Chrome Plate (TDC).

» Special Custom Designs in low quantities.
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THRUST BEARINGS TYPICAL APPLICATIONS

rTY)

Y4

I

Wi /

.. ' D ¢
gn/rD./s : ou ing
: A A
~
\
N
N .
y
N
L
(c

Tandem Thrust in Twin Screw Extruder
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THRUST BEARINGS TYPICAL APPLICATIONS
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THRUST BEARINGS TYPICAL APPLICATIONS
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ROLLWAL.

Literature to help /4
Apply, Identify, S

Overview

ERI R ALWAY
¥R oy g

Rlaouway et

Fi eyt Wy v et 1 F il By e

..........................

RAB-OIL99 ROLLWAY®
Roller Bearings for
QOilfield Equipment

RAB-MI98 ROLLWAY® Roller
Bearings for the Metals
Industry

R ROLLWAH® Visit us on the Web today!

Engineered Bearings for your applications www.emerson-ep t.com

Emerson Power Transmission
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Journal Roller Bg gs...

ame Basic 200 and
aver the past 50

300 Series “3 piece bearings# th
years.

* Races and Rolless 2 ufac d from TR Gt / Pean hgyade steel

ve tihich AreLlngd. ands
D
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ROLLWAH JOURNAL ROLLER BEARINGS

STEEL CAGE JOURNAL ROLLER BEARINGS

Steel Cage R\ "

Journal Bearings... 778

Are Designed and Built
To Industry Standards.

// " b
They Can Be Purchased As ((-
Complete Assemblies
Or As Components. o
W, ri ro
SEMBLY | INN ING OUTER RING | ROL ASSEMBLY MM | IN. IN. IN. IN.
D -18 E-305- 0 5-18 WS- 62 14/8 1 0.4375 2 0.062 0.25
D-206- 206-13- WS-206,13 62 13416 1/2 .3125 0.062 .06 0.25
D-206- -206-18- WS-206"48 62 8 . 0.062 0.0 0.25
D-207- -207-15- WS-207 ] 5 72 13/4 75 0.062 0. 0.25
D-207- -207-19- W, - L 72 3/4 0.3 0.06. 0. 0.25
D-307 -307-60 80 0.5 0.0 .25
D-208- -208-16- -208- h 80 2 0.375 0.978 .078 25
D-, - W. 80 =1[8/8 0.375 078 78 .25
D{209-18 E-2(09-18-60 WS- 45 85 18/8 2 3/16 0.375 0.078 78 0.25
D{209-25 E-2(09-28-60 WS-2 45 8 16 3/16 0.375 0.078 78 0.25
D 500- 509" . 0g 0.1 2 . ] 078 :
D-210-20 E-210-20-60 B- 20 90 0.375 0.078 0.078 0.313
D-210-28 E-210-28-60, -210%28- 0- 5 90 1 3/8 .375 0.078 0.078 0.313
D-210-56 E-210:56-6! -70 S-2. 8 90 0. 0.078 0.078 0.313
D-211 E-211560 11.70 1 100 37 0.094 0.078 0.313
D-211-29 E-211§29- 2 W 5 /. 0.094 0.078 0.313
D-211-58 E-21858- = 0.094 0.078 0.313
D-311 E-318:60 B-Si - S 2 3/4 75 0.109 0.109 0.375
D-212 E-212:60 B#212- -2, 60 110 7 2718 0.5 0.094 0.094 0.313
D-212-31 E-212881-60 = 1-7 il 110 6 27l 0.5 0.094 0.094 0.313
D-212-62 E-212-62-60 B -/0 = 10 0.5 0.094 0.094 0.313
D-213 E-213-6 B-213-70 11/2 1/8 0.5 0.109 0.109 0.375
D-213-33 E-213-33-60 6 I 0.5 0.109 0.109 0.375
D-313-35 E-313-35-60 E 31/4 0.8125 0.125 0.125 0.4375
D-313 E-313-60 B-313- 0.8125 0.125 0.125 0.4375
D-214-26 E-214-26-60 B-214-26-70 0.5 0.109 0.109 0.375
D-214-38 E-214-38-60 B-214-38-70 16 0.5 0.109 0.109 0.375
D-214-76 E-214-76-60 B-214-76-70 WS-214- 35/16 0.5 0.109 0.109 0.375
D-215 E-215-60 B-215-70 WS-215 31/2 0.5 0.109 0.109 0.375
D-215-28 E-215-28-60 B-215-28-70 WS-215-28 13/4 31/2 0.5 0.109 0.109 0.375
D-215-42 E-215-42-60 B-215-42-70 WS-215-42 130 25/8 31/2 0.5 0.109 0.109 0.375
D-215-84 E-215-84-60 B-215-84-70 WS-215-42 (X2) 75 130 51/4 31/2 0.5 0.109 0.109 0.375
D-315-39 E-315-39-60 B-315-39-70 WS-315-39 75 160 27/16 33/4 0.9375 0.156 0.125 0.4375
D-216 E-216-60 B-216-70 WS-216 80 140 13/4 33/4 0.5625 0.125 0.125 0.4375
D-216-29 E-216-29-60 B-216-29-70 WS-216-29 80 140 113/16 33/4 0.5625 0.125 0.125 0.4375
D-216-42 E-216-42-60 B-216-42-70 WS-216-42 80 140 25/8 33/4 0.5625 0.125 0.125 0.4375
D-216-84 E-216-84-60 B-216-84-70 WS-216-42 (X2) 80 140 51/4 33/4 0.5625 0.125 0.125 0.4375
D-316 E-316-60 B-316-70 WS-316 80 170 2 11/16 4 1 0.156 0.125 0.4375
D-217 E-217-60 B-217-70 WS-217 85 150 115/16 4 0.625 0.125 0.125 0.4375
D-217-44 E-217-44-60 B-217-44-70 WS-217-44 85 150 2 3/4 4 0.625 0.125 0.125 0.4375
D-317 E-314-60 B-317-70 WS-317 85 - 27/8 41/4 1 0.156 0.156 0.563




s

Assembly Outer g oll / ner Ring
D-XXX enibly Only
XX -X E-XXX-60
H

ASSEMBLY || RING | OUTER RING R ASSEMBL’ MM MM . IN. IN. | IN.

-218 60 Wi 8 90 160 1/16 41/4 0.687 . 0.125 0.4875
D-248-45 -218-48-60 Wi 8- 1 13/16 41/4 0.687 125 0. 0.4
D-2 E-219- Wi 9 1 3/16 2 . 0.15 0 0.43
D-219-48 E-219-48-60 WS- 9 1 41 0.75 0.1 11258 0.437
D-3 E-319- B-319-70 - 9 2 4 3/4 : 0.287 . 0.563
D-318-50 E-319-50-60 50-70 - 9 2 4 1.1 87 0.156 0.563
D-220-37 E-220-3%-60 - 7-70 - 1 4.3/ 0.75 .156 0.156 0.563

5 =22 1 2 3/8 0.75 0.156 0.15 0.563

-220-52 52-60 B- - 100 1 3 1/4 4314 0.75 0.156 0.15 0.563

-220-104 104-60 | B- 4- Wi S524X2) 100 0 6 1/2 4. 3/4 0 0.156 0.15 0.563

- -320° - - 24/ 5 1.25 . 0.187 5
D-222-41 E-222-41- 2-44570 - 200 16 4 0.875 0.156 0.156 0.563
D-222 E-222-60 B-222-7 -2 200 5 1/ 0.875 0.156 0.156 0.563
D-222-56 E-222-5 -22256-7! WS#22- 0 200 5 0.156 0.156 0.563
D-222-112 E-222-1 -2R2- - 2) 110 5 5 0.156 0.156 0.563
D-322 E-822- 1 2 5 0.219 0.219 0.563
D-322-60 E-822-6 -60-70 - 1] "375 0.219 0.219 0.563
D-224-45 E-224-4 -48- -224-4 0 1 16 | 55/ 0.9375 | 0.156 0.187 0.563
D-224 E-224-60 22 2 120 215 55 0.9375 | 0.156 0.187 0.563
D-224-62 E-284-62-6! 215 7/8 8 0.9375 | 0.156 0.187 0.563
D-324 E-324,60 B-324-70 60 1/16 1.375 0.25 0.25 0.563
D-226 E-226- B-226- 31/8 1/16 1 0.156 0.187 0.563
D-226-68 E-226-68-60 4 6 1 0.156 0.187 0.563
D-226-136 E-226-136-60 - 6 1/46 1 0.156 0.187 0.563
D-326 E-326-60 B-326- 6 15 0.25 0.25 0.563
D-228 E-228-60 B-228-70 5/8 1.0625 | 0.219 0.219 0.563
D-228-76 E-228-76-60 B-228-76-70 W 65/8 1.0625 | 0.219 0.219 0.563
D-228-152 E-228-152-60 |B-228-152-70 | WsS-228- 65/8 1.0625 | 0.219 0.219 0.563
D-230 E-230-60 B-230-70 WS-230 31/2 7116 | 1.1875 | 0.219 0.219 0.625
D-230-76 E-230-76-60 B-230-76-70 WS-230-76 70 43/4 7116 | 1.1875 | 0.219 0.219 0.625
D-232 E-232-60 B-232-70 WS-232 160 290 37/8 75/8 1.25 0.25 0.25 0.625
D-232-78 E-232-78-60 B-323-78-70 WS-232-78 160 290 47/8 75/8 1.25 0.25 0.25 0.625
D-232-156 E-232-156-60 |B-232-156-70 | WS-232-78 (X2) 160 290 93/4 7 5/8 1.25 0.25 0.25 0.625
D-234-86 E-234-86-60 B-234-86-70 WS-234-86 170 310 5 3/8 81/16 1.375 0.25 0.25 0.688
D-234-172 E-234-172-60 |B-234-172-70 | WS-234-86 (X2) 170 310 103/4 | 81/16 1.375 0.25 0.25 0.688
D-236 E-236-60 B-236-70 WS-236 180 320 41/4 8 15/32 1.375 0.25 0.25 0.688
D-236-94 E-236-94-60 B-236-94-70 WS-236-94 180 320 57/8 | 815/32 | 1.375 0.25 0.25 0.688
SD-240 SE-240-60 SB-240-70 SWS-240 200 340 43/4 91/4 1.375 0.25 0.25 0.688
SD240-110 SE-240-110-60 | SB-240-110-70 | SWS-240-110 200 340 67/8 91/4 1.375 0.25 0.25 0.688
SD-244-110 SE-244-110-60 | SB-244-110-70 | SWS-244-110 220 380 67/8 107/16 | 1.375 0.25 0.25 0.688
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ROLLWAY.

Engineering Se

TABLE I

Engineering
1. Gaging Practices .......4... . - 5 Boiiiennndhh... Page 61 & 62
2. Tolerances

It is the our policyfto 'the Tagilities® ) ine gD nt tathose who solicit advice
for bearing problgms:Please ¢ :

Information submitted®f a prepesSgdles stalla ' Gﬁgte as pogsible. The following is a guide
on data to be sulimitte '

A. Type of application.
Magnitude agd direction
Approximate shg
Data relative to spee€
Desired life expectancy (IT€
Space limitation with respect tC
Conformation of the shaft housing,
suitable for the application.
Temperature conditions.

Type of lubrication, lubricant characteristics.
Information on the surrounding media if the bearing is to operate in the presence of moisture, dust, or
chemicals.

g width.
determine the type of bearing most

OMMOUO®

&0 5 ac

It is important to include a basic assembly drawing of the application. All information submitted will be considered
confidential.
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GAGING PRACTICE...
Measurement of the various dimensions and runouts can be performed in various ways by using different types of
gaging equipment and with varying degrees of accuracy. The following methods are commonly employed by bearing
users and, as a rule, give an accuracy sufficient for practical purposes. Bearing manufacturers may use specially
designed gaging equipment to increase the accuracy and speedse ging.

Measurements are performed by comparing the part withg@propriaté gz blocks or masters which conform with
those used by the National Bureau of Standards at 63#F. Eg s acalibrated indicator of appropriate
sensitivity is used, and the part to be measured 4#e ig e/Hlodhgr master must be brought to
the temperature of the room in which the meagltre v /oj)

To avoid undue deflection of thin rings, indigéitogpressiires.sho j

a load-deflection factor should be introdu€edflo cgirect the measgr

when arbor methods of measuring rugbutéife uge ationa
that subsequent bearing measuremghtsgnay. corrected

Bore of Inner Race - For determinihgdiore : ) —‘oint measufifig. Measure
single diameters in at least thregfa lag ti arel.a =T f: 6 s mannefB . and B _ are

established, from which the méandlian

ofthg inne
infldenced by grayi

If th& size aF sectio

Frrrsrs

the other sifle

OUTTO are 1IN0

race one revollitior

Width Variatifn ¢ -
as applied tofme vidth. S R RIS

...............

Reference Side RUno/ WB 0y
on an arbor Raving™e » .
diameter per Wch of length,
between two acclfate.cente -:{\,
Apply an indicator aga CENSL0
race on a diameter as equc
as possible. Take indicator read
inner ring one revolution. Correction
inaccuracy of the arbor.

f———— e — - 2 ——_———
S

N A

vz2)

Outside Diameter of Outer Race - For determining outside diameter, use apparatus arranged for two-point
measuring. Measure single diameters in at least three angular directions and two radial planes. In this manner D
and D__ are established, from which the mean diameter is obtained by:

D _+D
Dm = min max
2
If the size or section of the bearing outer race is such that, with the bearing axis in a horizontal position, the bore

or OD measurement is influenced by gravity, the bearing should be placed with the axis in a vertical position. If
necessary, a smaller gauge load should be used.
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GAGING PRACTICE...

Width of Outer Race - Support one side of the outer
race on three buttons and position an indicator against
the other side of the outer race directly opposite one
button. Take indicator readings while rotating the oute
race one revolution.

as applied to measuring of the width.

Width Variation of Outer Race - Use the sameghe ///

Outside Diameter
Runout With Reference Side -
side of the outer race and loc

>

................

Frrrsrs

Inner Race Radia \.’w ethe '

arbor having altaperof .0004 td ;:” ch lic
Nerarner o \vﬁt\'
% N

per inch of length aR@ pOsitjof

accurate centef§, or o SWIED|eSUDEORSwS Ol Te
can be rotated. Place an indicato \:\\ 0
in the plane of the ine. Hold t -
stationary and take indicate : A
inner race one revolution. m“
P o
Outer Race Radial Runout - Mount the beatingon anie . . 7 s

arbor having a taper of .0001 to .0002 inch in dic
per inch of length and position the arbor between twe
accurate centers, or other suitable supports, so that it
is firmly located. Place an indicator against the OD and
in the plane of the centerline. Take indicator readings
while rotating the outer race one revolution.
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TOLERANCES

Radial Roller Bearing Tolerances...
Unless otherwise specified all ROLLWAY® Radial Roller Bearings are manufactured to ABMA’s RBEC-1 Precision
Class.

Standard Tolerances RBEC-1

Bore Diameter mm Bore Diameter inch Width Tolerance inch
over incl over incl high (+) low (-)
0 30 0.0000 1.1870 00 0.0000 0.0047
30 50 1.1810 0.0047
50 80 1.9685 0.0059
80 120 3.1496 0.0079
120 180 4.7244 X 0.0098
180 250 7.0866 Z . . 0 0.0118
250 315 9.84; . .0138

315 400 0.0157
400 500 0.0177
500 630 0.0197

630 0.0295

lerance inch

1000
Tolerance :
Bore Dianie Width Tolerance inch
over high (+) low (-)
0 1 . 0.00030 0.0000 0.0047
30 18 . 0.00040, 0.0000 0.0047
50 ) 0.0000 0.0059
80 0.0000 0.0079
120 0.0000 0.0098
180 0.0000 0.0118
250 0.0000 0.0138
315 400 0.0000 0.0157
400 500 8 0.0000 0.0177
500 630 19.6850 0.0000 0.0197
Outside Diameter mm Outside Diameter Tolerance inch
over incl high (+) low (-)
0 50 1.1811 1.9685 0.0000 0.00035
50 80 1.9685 3.1496 0.0000 0.00045
80 120 3.1496 4.7244 0.0000 0.00050
120 150 47244 5.9055 0.0000 0.00060
150 180 5.9055 7.0866 0.0000 0.00070
180 250 7.0866 9.8425 0.0000 0.00080
250 315 9.8425 12.4016 0.0000 0.00100
315 400 12.4016 15.7480 0.0000 0.00110
400 500 15.7480 19.6850 0.0000 0.00130
500 630 19.6850 24.8031 0.0000 0.00150
630 800 24.8031 31.4961 0.0000 0.00180
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TOLERANCES

Radial Roller Bearings
Tolerances RBEC-5

Bore Diameter mm Bore Diameter inch | w Width Tolerance inch
over incl over i T ey !.I’l;. high (+) low ()

0 30 0.0000 ( . 0 0.0047
30 50 1.1810 g 0.0047

50 80 1.9685 0.0059
80 120 3.1496 { 0.0079
120 180 . . . " ),0098
180 250 6

250 315

315 400 0.0157

Outside Diameter mm

0.00030
0.00035

200 & 300

Jore Tolerance inch

Bore
over low (-)
0 0.0004
30 0.0005
50 0.0006
80 0.0008
120 0.0010
180 0.0012

Outside Diameter mm Outside Diameter Tolerance inch

over incl high (+) low (-)
0 80 0.0005 0.0000
80 120 0.0006 0.0000
120 150 0.0008 0.00045
150 180 5.9055 0.0010 0.0000
180 250 7.0866 0.0012 0.0000
250 310 9.8425 12.2047 0.0014 0.0000
310 380 12.2047 14.9606 0.0016 0.0000




Thrust Bearings

ROLLWAU4.

600 Series, Single Direction, Flat Se
Bore Diameter
over incl

0.0000 1.1870
1.1870 1.3750
1.3750 1.5620
1.5620 1.7500
1.7500 1.9370
1.9370 2.0000
2.0000 2.1250
2.1250 2.5000
3.0000

000

/ [/
Wy . X

ENGINEERING SECTION
TOLERANCES

Height Tolerance

Outside Diameter

600 Seri

over
0.0000
1.1870
1.3750
1.5620
1.7500
1.9370
2.0000
2.1250
2.5000
3.0000

esySillg | €

Bare

Outside Diameter
over

0.0000
3.0000
3.3750
3.6250
3.8750
4.5312

WMo Washers

eight Tolerance

N

-

0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000




R(:)LLWAH® ENGINEERING SECTION

TOLERANCES

Thrust Bearings
700 Series, Single Direction, Flat Sea

Bore Diameter Height Tolerance
over incl low (-)
2.0000 3.0000 0.0080
3.0000 3.5000 0.0100
3.5000 6.0000
6.0000 9.0000
9.0000 10.0000
10.0000 12.0000
12.0000 18.0000 4
18.0000 22.0000 0.0250
22.0000 30.0000

Height Tolerance
() low ()
2.0000 0.0100
3.0000 0.0150
3.5000 0.0150
6.0000 .0000 ' 0. 0.0200
9.0000 3 0.0000 0.0200
10.0000 . C . 0.0000 0.0250
12.0000 .04 0.0000 0.0250
18.0000 0.0000 0.0300
ide Diameter Tolerance
over low (-)
5.0000 0.0000
10.0000 0.0000
18.0000 0.0000
26.0000 0.0000
34.0000 0.0000




ENGINEERING SECTION
TOLERANCES

ROLLWAU4.

Crane Hook
BoreDiameter Height Tolerance
over incl high (+) low (-)
0.0000 2.0156
2.0156 3.0156
3.0156 6.0156
6.0156 10.1560
Outside Diameter
over

2.5000

4.0000

6.0000

10.0000

Hrsrss

Bore Tolerance

>ter Tolerance

24.0000
36.0000

over

ALL SIZES
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LIFE - LOAD - CAPACITY - SPEED - RELATIONSHIP

DYNAMIC CAPACITY AND LIFE
Knowing the external bearing load P, and having selected a given bearing with a dynamic capacity C, the minimum life in millions
of revolutions is calculated as follows:

333 Where:
L= (2) C = basic dynamic load
P P = equivalent load

Alternately, if a given minimum life is desired and the e 8 i . far/capasity indicates the bearing size
required.

Often it is necessary to know the minimum life ig

known of the application, it is
AY suggests use of the following

of the individual sub-factors.

Bearing Factors

factor estimates

Radial Bearing

factor application condition
Poor Excellent

Lubricant viscosity suitability @ bearing operating Lubricant viscosity suitability @

! | temperature (see Lubrication) . | bearing operating temperature (See 5 1.0
, | External environment and provisions for isolation .5 1.0 Lubrication)

Operational conditions of shaft and housing 5 1.0 . -
s | squareness & rigidity ' : External environment and provisions 5 1.0

- ) . .
Machine usage; for isolation

cor?ventior)al rotatin_g machinery = 1.0 25 10

4 _reuproc_atlng_machlne_w =.55 ' ’ Operational conditions of shaft and 5 1.0
impact-inducing machinery = .25 3 | housing squareness & rigidity ’
Thrust load accompanying radial load;

s below permlssble _thrust load = 1‘9 5 1.0 Bearing thrust plate backing system
at or near permissible thrust load = .8 + | full backing vs partial backing 5 1.0

exceeding permissible thrust load by 25% = .5
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LIFE - LOAD - CAPACITY - SPEED - RELATIONSHIP

RADIAL ROLLER BEARING THRUST CAPACITY

It is an established fact that cylindrical radial roller bearings with integral flange surfaces in the races are capable of sustaining
appreciable thrust loads. Designers have recognized the existence of small thrust loads in certain applications, even though the
analysis of the external forces indicates no thrust loads are presep

ROLLWAY Bearing has conducted performance and life tegtS on cyding dller Pearings over a period of several years.
Thrust capacity calculations shown in this catalog are b#Sed.g esearch work has further established
criteria for roller and race flange geometry in order topting :

Radial dynamic capacity is determined through agonsiflération © h,é'}é
is determined through a consideration of the slighg e d

faces. Heat generated by the sliding frictio st be

lubricant in order to maintain thermal equiliBriudat a empe . : 3 : plindri aller bearing
under combined radial and thrust loads igfappéren served thal ial lgG uf en by two
different surfaces. In view of this, there ghould be ife, s tlele h sting radial

load, when thrust loads are also takefl byfthe Iz

Thrust capacity is dependent upongbealing 3 3 icS. n characteristics include:
ent contact area between rajle

external rad
thrust loads. As a fjlenéla

STATIC CARA(Q
The basic statig ca ; de approved standards.
The basic static ca itYalS th 3 . i gasi orresponds to a calculated
contact stress @t th

The concept offpasic
equal to its staticapacity, to perfg

rotation of the bearifguisssio 7 \ \
ts are of no significance in the

can be used. For those a.. :
bearing application, and where \\ ;{'nf. XxISt, it should be observed that the

bearing fracture load is some 5 to 8 S (y ~1*1.

HIGH SPEED OPERATION

The critical factors influencing the performance of radial roller bearings at very high speeds include:
a. Retainer design, including its precision and dynamic balance.
b. The specific lubricant, and the form and manner in which it is directed into the bearing.
c. Basicinternal radial clearance.
d. Basic bearing design, especially the number of rollers. (Designing the maximum number of rollers into a bearing does
not always improve life and performance at very high speeds.)

All of these factors must be considered in bearing applications involving high speeds, and modifications to the standard bearing
may be necessary for optimum performance.
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LIFE - LOAD - CAPACITY - SPEED - RELATIONSHIP
HIGH SPEED OPERATION - continued

Centrifugal forces affect bearing life in high speed operation. The unified theory of dynamic capacity for rolling element bearings
has, as the original premise, the fact that the pattern of load distribution within a bearing is independent of the bearing operating
speed. Given very high speeds in bearing applications, the centrifugal force of the rollers assumes some importance. The
consequence of this is a modification of the load distribution within a bg exhibited fatigue life that cannot be estimated
according to the standard life formula L = (C/P)*%. The centrifugalforce exenfed by fhigyrollers results in:

a. Additional loading of the outer race around its entitg*Circug

b. A diminution of the loaded zone on the circumfgfence

c. The possible initiation of roller skidding, withfen 54?0 ti a aNiy igh frictional losses due to a

OCGHIS W g ‘
oIi[E

varying retainer velocity. Incipient roller siiddig 1i9al force approaches the
individual roller loads, considering convgntigficl |g

Each of these effects causes a reduction in beg@ringfiite frots lated 2Nt . The € g influencing the

reduction of bearing life due to very high sp€edds the Jhitude ofthe i f ; ] eps which is
dependent on bearing design as well as rgtatignal g

If the centrifugal force is small compargd t > ife redﬁ ohis/smAll Bnd life may bg calCulated in the
usual manner. Conversely, if the centgifugél fo imam follerijoaas life redugtion is appreciable,

and life cannot be calculated in the USua anc eering Department

il enable an accurate

-
Constant bearing loatls a g, M@l s and/fo eeds afegfound to exist. The machine designer
will frequently use the ) aring seleg 8egrdingiymkhis results in the selection of a

bearing which has iore an necessaiy. If s the aritiing ‘a‘v vel@ge,load, then the bearing selected will
have a capacity which i ' SGuently 2 ||||| Qe below I# Sye afying inversely with the 3.33
power of the load. / .

%

Itis therefore neceSsar
may be calculatedfby

Presented below alg three 5 ' i 1,Se 35% ol i iving'g ivajent mean load.
(a) If speed is constat and load varie & o ) in ] ain minimum value to a larger maximum
value, then:

a sine wave, or in some combination of
fashion throughout its life, then:

(b) If speed is constant and load varies non-
these) over a certain limited period, and this no

. ( (P*®+ (P53 + ... +
T,+T,...T,

Where P, P,...P_ represent loads acting during selected time intervals t, t,, ...t .
(c) If both speed and load vary, and each change in load is accompanied by a corresponding change in speed, then:

n q n q n q 0.3
- 3.33 1 1 333y —2 12 3.33 n n
P= ([(Pl) X 3313 X 00 ] * [(Pz) X 3313 X TT00 ] Tt [(Pn) EEE TR ])

Where P, P,....P_represent loads acting at speeds n,, n....n_; and q,, ,...q, represent percentage of time that P_ is actingatn,, P,
is acting at n,...P_is acting atn_.
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LIFE - LOAD - CAPACITY - SPEED - RELATIONSHIP
HIGH STEADY LOADS AND SHOCK LOADS

Bearing basic dynamic capacity and basic static capacity are determined through a consideration of entirely different factors.

The prime consideration for dynamic capacity is the magnitude of the stressed volume of metal and the probability that it will

endure a given number of loading cycles. For static capacity, the prime consideration is the influence of the elastic limit and

rupture limit as manifested by the extent of the permanent deformatie gur. In view of the seemingly great difference in

bases for consideration of dynamic and static capacities, it migit'be co abthey bear no relation to one another. Such

is not always the case when considering very high steady l@@ds Q Py rotating bearing. The extent to which
e

these loads approach (or exceed) the basic static capacit of the use of the life formula. More
explicitly, when the following relationship exists, ordiffar

c, c/P
o 2 N 10.30
s o (33 1/3)

Where C_ = Bearing basic static capay
P, = Value of the radial load or maxi
f, = Safety factor for high radial or
throughout life of bearing in give

0 ervice demanded

ngthYis\assured

Stimatio ating [17é

There are two basic only ocg ﬁe\o . (a) I@gtion misalignment, and (b)
deflection misalighm A pfi i0 ill servefto cRgine W apacity reduction factor should
be used when misali g i i ] i i Uipaplies i tin a plane at right angles
to the direction af the ) a resultant distortion of the
contact area. Logatio a great distance apart, being
out of line. Though ve isalignment, and does not result

. esi [ ...*"'o
in a large bearin@ capat 2duictiof \\
Deflection misaligignent implies misaligg \}"\u\-‘: *-l.\\ aigoihe load. This type is associated with a
tendency toward “dig@ipg-in” of the \\ \N\{y\:‘\ stresses at these points. With straight,
non-crowned, cylindrica ~-.,\-'\ “\\; ady *;\4- (T aigin igns incorporating crowned cylindrical
rollers, as shown in the figuré [Sta N
carefully blended at the crown jun

0 olle t accurately ground crowned rollers
Deflection misalignment is encountered whe \ j\'IlII

el et
_ : _ NRANE
radial loads exist on small diameter shafts and/@ ‘ﬂ

present, a reductigh i e cape

remote from the point of load application. It may a \::s\

due to inaccuracies in machining of the shaft or housing.
Practice.)

ROLLWAY laboratory tests, together with field experience and
investigations into the theory of stress concentration on bearings
subjected to misalignment, have shown the effect on bearing life of the
above two basic types of misalignment. Life reductions directly relate to
the type and degree of misalignment as a result of the high stress
concentrations over a reduced portion of the total roller length.

7
|
7

Shaded area shows
stress magnitude at
line of contact at
roller and races

Bearing with Bearing with
uncrowned crowned
roller roller
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LIFE - LOAD - CAPACITY - SPEED - RELATIONSHIP

HIGH TEMPERATURE OPERATION

Bearing applications involving elevated temperatures preclude the use of standard bearing materials if full capacity is to be
realized. In general, the temperature range is divided as follows:
a. 250°F to 400°F
b. 400°F to 800°F
c. Over 800°F

Applications in range (a) can be adequately handled byg@ ar carburized SAE 8620, suitably
hardened and stabilized for the range of operating temg@eras ( dig capacity should be expected. For
range (b), high allow tool steels (M-50) are used witft's protective environments
become imperative to reduce oxidation and deterjgratig Bgramics are required,
however, design experience in this range is limifed

Dimensional stability must be considered it high tep i abili material
completely; thus, small dimensional changes @iust b ended serfviee

(rr‘nal expéension coefficients,
ign. The fagegoing is especially

ered’l

Retainer material selection for elevated perat
and temperature gradients (both steady-stéite 3
true when land-riding retainers are required.

applied to the unsupported
displacement of theflunsppported

The sole reason foll ma
predetermined cled@ran
consideration, in additiGRto
following conditio
a. Optimumfload iutiondhrougl
b. Minimum Bearing@perati
c.  Minimum bgaring torgt
d. Minimum bedging noise level

fring“Bgaringssiv 1 : he designer a means to achieve
e nted revo earing h it is necessary to take into
e (SC aoUSiNg inte ence Sufa 2 to meet one or more of the

The group classification of u > how peBificdipnly aftera complete analysis of the resultant
clearance of the mounted and op€ dflalte arndl clearances of ROLLWAY bearings
are shown in the tables on pages 74 &

RESULTANT INTERNAL RADIAL CLEARA

The resultant bearing internal radial clearance after mounting*“e
clearance due to:
a. The press fit between the shaft and inner race and/or a press fit between the housing and outer race, each resulting in
an internal clearance reduction.
b. An increase in the temperature of the inner race over that of the outer race, which will result in a reduction of internal
clearance. Conversely, an increase in temperature of the outer race over that of the inner race may result in increased
internal clearance.

G MOUNTED AND IN OPERATION

e bearing in operation will differ from the unmounted
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RADIAL BEARING UNMOUNTED INTERNAL CLEARANCE

The formula for the resultant internal clearance of the bearing after mounting and in operation is:
S =[S,-(5,£5,-5,£S)]=0
Where:

S, = Resultant clearance - .0001 in.

S, = Initial (unmounted) clearance

S, = Clearance reduction due to interferencg
S, = Clearance reduction, or increase, d
3
X

S, = Clearance increase due to load
S_ = Clearance reduction, or increasef’d

Determination of terms S, through S_ i

race contract

Hrsrss

<*
(‘Tgineeri Gishould®e,consulted for resultant fits.
CHANGE IN C j
LA

Operating condifions g . onsidered. However, unusual
cases do occurilt is hest : A0 : consultefl WHen conditions may exist which
warrant considefation > )
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RADIAL BEARING UNMOUNTED INTERNAL CLEARANCE

Clearance Co

Used On Bearings With Tru-R M ering Systems
Bearing Bore Dia.
(Millimeter)
T 003 005 009
Over include /
0 15 0.0003 0.0011 0.00 0 0010 i 0.00417 ' / §.9019 - -
16 17 0.0004 0.0012 0.0009 0 10 ) 0.00 0.0020 -
18 20 0.0005 0.0013 100 012 0 0.0 i - -
21 25 0.0005 0.0015 0.0011 0013 23 : 0.0024 0.0034
26 30 0.0006 0.0016 13 15 0. : 0027 27 0.0037
31 35 0.0007 0.001 .00 1002 0.0 i 029 0 0.0040
36 40 0.0008 0.0 0, 0. 0 0 i .0030 J0.0032 0.0042
a1 45 0.0008 0.9020 0.0022 0.0034 { 0.0036 0.0048
' 0
0.0010 0.0022 ofiLo 0.003 0.0022 0 0.0025 0.00 .0039 0.00
0.0011 0.0023 2 0.003 0.0025 o7 0.0028 0.00 .0044 0.005
0.0012 W24 0.0 025 0037 ] 0.00 0.0046 0.0058
0.0012 0.0006 0.003 027 .41 030 0.9048 0.0062
0.0013 27 0.084 030 0. 0.0047 052 .0066
0.0014 0.0028 0.084 030 0.0034 0048 005: 0066
0.0014 0.0030 0. 032 036 0.0052 0.0056 0.0072
0.0014 0030 . 0. 032 ) 0. 0.00 0.0 72
0.0016 32 0.0846 034 '0.0850 0.0038 0.00 0.0059 0.0875
0.0016 2 | 0.0 10035 .dB51 : 0.00 0.0 0077
0.0017 0.0050 0.0037 .0ll55 0.0041 0.0 0.00 0082
3! ]
0,0019 37 0.00 041 4 059 0.0046 0.0064 0.0071 0.0089
121 130 20 00040 9 0 4 ) : 0.0069 0.0076 0.0096
131 140 0.0 .00 10048 ) 10054 0.0074 0.0083 0.0103
141 150 045 45 0051 0079 0.0088 0.0110
151 160 0. 0 0, 0.0054 0 0.0082 0.0093 0.0115
161 170 2 i 0 4 86 0.0097 0.0119
171 180 2 52 Q53 0.00 ) .00 10091 0.0130 0.0127
181 190 0 100 080 X olbaB7 0.007 0.0096 0.0110 0.0134
191 200 5 0.0067 0) 0.007, 0.0101 0.0115 0.0141
201 220 0. 0 0. 0072 0098 0.0 0.0106 - -
221 240 0.0038 00 : : 0. 087 0.0115 - -
241 260 .0042 0.00 0.0113 .0096 0.0124 - -
261 280 ) a | o 0.0131 - -
281 300 0.0049 : 0.01 0.0139 - -
301 320 0.0053 0.0147 - -
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RADIAL BEARING UNMOUNTED INTERNAL CLEARANCE

Clearance Co

Used On Bearings With Nu, Systems
Bearing Bore Dia.
(M|II|metS'r3) — c2 c c5
Over include /
0 10 0.0000 0.0012 0.0004 0 1 \ 0.0 02! 0.0022 0.0033
11 18 0.0000 0.0012 00: 1 010 0 2 0.0 0.0026 22 0.0033
19 24 0.0000 0.0012 .0, .0010 22 0. . 0.0 0.0033
25 30 0.0000 0.0012 40 0.0012 .0026 . 0.0024 0.0037
31 40 0.0000 0.001. .00 014 0. .0032 028 0.0041
41 50 0.0002 0.0 0. .00 0. 0035 .0 0.0047
0.0002 0.9018 0. (0] . 0.0041 I).0039 0.0055
0.0002 0 0.0030 0.0049 0.0045 0.0065
0.0004 0.0026 00014 0.00 0.0032 . 0.0041 0.0 .0065 0.00
0.0004 0.0030 016 0.00; 0.0035 H061 0.0045 0.00¥1 .0073 0.009
0.00! 032 ! 0 .0039 B065 g 0.0 .0883 0.0108
0.00! 034 . .0043 0.8069 .0059 0.0093 0.0118
0.00 10037 . 0 3 .0049 Q077 0. 0.0092 102 .0123
0.0012 0.0041 .0055 0.0071 .0100 .001 0144
0.0016 0.0045 i .0061 .0081 Qi10 0.0126 0.0156
0.00 0.0049 .0069 0. . 0.0122 0.0 71
0.00 .0052 0 .0077 =0 0110 0.010 0.0184 0.Q457 0.0891
0.002 057 4! 0. 0.0085 B120 . 0.0 0.0 .0209
0.0026 0863 i 0.0093 0.0096 =0.0134 0.0126 0.0 0.01 .0234
0.0028 0 0.0108 0.01 B153 0.02 .0266
0 . 0118 * .0165 0.0155 0.020 .0244 .0291
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RADIAL BEARING MOUNTING PRACTICE - SHAFT AND HOUSING FITS

Radial Bearing Mounting Practice
GENERAL MOUNTING PRECAUTIONS...

Mounting the bearing has important effects on performance, durabilig Proper tools, fixtures, and techniques are a
must for roller bearing applications, and it is the responsibilit ), provide for this in his design, advisory
notes, mounting instructions, and service manuals. Nicks, génts,.s SI@R, staining, and dirt must be avoided
if reliability, long life, and smooth running are to be expegted.¢

BEARING FITS...

The slipping or creeping of a bearing race on a#0tatifig shaft

or creeping action can result in rapid wear ofdiothffhe v

prevent this, the bearing is customarily moufitegiwith i aDus] fi h 2 e with the
tightness or looseness dependent upon the ice Py/A0ads , fits should
be made tighter than for ordinary servig.

The assembly of a bearing on a shafi'is Best i [ heating. Thi ould be dbne in clean oil orin
a tempe ature-controlled furnace emperatureso ill-reduce the-hardness-of the

as .0005 in.)

.
To detect the affore meéntighed deui i o PO . tgree-point electronic indicator inspection
must be made. Forfultraspeeciseior ‘Quli ég:re ofte ed on @sgontinuous recording instrument
capable of measurifig to Cale is may se X has begmyfound that shaft deformities
will be reflected thrgug bearingSing i deviations in housings. Special
attention is required b@tiinfha 0 ousing response to axial

excursions forced By b
howl in rotating eqipm
where noise or vibfatio

ol ta a major source of noise and
rﬁe significait improvements in applications

tl (

SQUARENESSAND A

In addition to the limits oundne Jare ad¥aces an glgsely controlled. Tolerances of .0001 in.
full indicator reading per in € i\::\\u,\?i?;::\ ‘ ppropriately selected limits for fillet
eccentricities. The latter must alSt alliniOle \ Syent ifterference with bearing race fillets,

U
which results in cocking of the race. R \ \le_ es in Section 4, which list the corner
radius for each bearing. Shoulders must a ateto v OpchsUpport for the races.

SOFT METAL AND RESILIENT HOU \

In applications where bearing housings are made of soft ma , magnesium, light sheet metal, etc.) or those which
lose their fit because of different thermal expansion, outer race Tounting must be approached cautiously. First, determine the
possible consequences of race loosening and turning. The type of loading must also be considered to determine its effect on race
loosening. The force exerted by the rotating elements on the outer race can initiate a precession which will aggravate the race
loosening problem through wear, pounding, and abrasion.

Since the pressing force is usually greater than the friction forces in effect between the outer race and housing, no foolproof
method can be recommended for securing outer races in housings which deform significantly under load or after appreciable
service wear. The surest solution is to press the race into a housing of sufficient stiffness with the heaviest fit consistent with the
bearing operating clearances. Often, inserts or liners of cast iron or steel are used to maintain the desired fit and increase useful
life of both bearing and housing.
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RADIAL BEARING MOUNTING PRACTICE - SHAFT AND HOUSING FITS

SHAFT FITS

Inner Race Stationary, Outer Race Rotate 00

DESCRIPTION

ENVPLE/ Do,

Inner race must be easily displaced
Inner race need not be displaced

[: Mgﬂj\%'m. all

BORE SIZE | FIT CODE
all g6
h6

Inner Race Rotates, Outer Race I

DESCRIPTION 4 4 440

Light and variable loads
(up to 7% of dynamic)

Normal to heavy loads

400-660
0-140,

FIT CODE

Heavy loads ¢ m

P7

Normal and ﬂ all

N7

all

M7

Direction of

BORE SIZE

FIT CODE

Heavy shock loads all

M7

Heavy and normal loads all

K7

all

Normal and light loads

J7

Outer Race Stationary

DESCRIPTION EXAMPLE BORE SIZE | FIT CODE

Very heavy loads or shock loads rail vehicles all J7
All loads general applications all H7
Normal and light loads line shafting all G7
Heat supplied through shaft dryer cylinders all G7
High degree of accuracy spindle >250 P6
125-250 N6

<125 M6
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RADIAL BEARING MOUNTING PRACTICE - SHAFT AND HOUSING FITS

Standard Shaft Fits
Resultant Fit By Fit Code And Be Diameter (Inches)
BORE mm g6 he i5 i | mé6 n6 p6 6
0 30 -0.0004 -0.0001 0.0002 0.0003 0.0 - - -
31 50 -0.0005 -0.0001 0.0003 0.00! - - -
51 80 -0.0005 -0.0001 0.0003 04 . 0. 015 - -
81 120 -0.0005 -0.0001 0.0003 .0 .0, . 0 / .0 0.0023 -
121 180 -0.0006 0.0000 0.0005 6 .0010 00081 015 16 0.0021 .0027 -
181 240 -0.0006 0.0000 0.00 .000 0.00 .0017 0 . -
241 300 -0.0006 0.0000 0.0005 0. 0.001 0.0020 0.003 -
301 320 -0.0006 0.0000 0 0.0017 . .0040, -
321 400 -0.0006 0.0001 0.0, 0. 017 /0. .0031 . -
401 500 -0.0007 0.0001 07 10 < .002 0.0035 0.0045 0.0067
501 622 -0.0008 0.000 .00 26 .0 0.0036 0.0048 0.0076
- (0] 33 0.003
l& a n S
Re§ultalt Fi Fit CodepAn ing de D ter (Infh
D mm 7 J7 M N6 7 P6 P7
0 011 0 003 G -0.0083 -0'8R06 -0)8006, -0 010
4 013 0" 0. 004 ~0.0000 -0.0083 0.000: -0. 7 -0 - 2 = 12
12 .0015 0.0 0005 0.0000 -0.0083"| §-0.0004 -0.0008 -0.8008 -0.081L3 .0013
121 150 0.0017 0.001 006 0.0001 -0.0! 0.000. -0.0009 - 09 -0.00116 .0016
. . 4
181 250 0.0 0 0,000 .0) -0"000! -0.00! -0.0009 -0.0009 -0.0016 -0.0016
251 310 0.0 01! .0 -0.0003 3 09 -0.0009 -0.0018 -0.0018
311 400 0. 15 0019 0 -0.0003, -0.00! -0.0009 -0.0019 -0.0019
401 500 0 0. 0.0 -0.00 0 .0010 -0.0021 -0.0021
501 622 9 002 - 00 -03 .0011 -0.0023 -0.0023
623 787 0.002 0 .0008 -0.0022 -0.0022
788 960 ; .003 .0027 -0100 -0.0006 -0.0020 -0.0020
N RATIONS
For proper bearing operation, fou
should be given to the design of sha Housing
The shaft and housing should be designed Fillet Which
| | L Bearing Will
. L . E | Clear
1. Prevent rotation of the race which is rotating relati
to the load and prevent rotational creep in the
stationary race. Housing
2. Axially retain separable bearing races. Shoulder
o Diameter
3. Incorporate means of transmitting thrust loads from
the shaft to the housing. Shaft Shoulder L —Spacing Collar Diameter
4. Facilitate ease of mounting and removal. Diameter Shaft L shaft
Fillet Which Diameter

Bearing Will Clear
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THRUST BEARING MOUNTING PRACTICE - SHAFT AND HOUSING FITS

Thrust Bearing Mounting Practice

When considering mounting and installation data there are thiee
shaft and housing shoulders and shaft and housing tole ing.

areas of concern: shaft and housing fits,

SHAFT AND HOUSING FITS...
The shaft and housing sizes and size toleranges

There exists the possibility of a slight pges dul
diameters. Under no circumstances shbuldia prg
expansion or contraction in the plate§ du€ to fi
bearing life.

\\\\\\\

PLATE BACKI
As a general rdle t
 Shaft shpuld
* Housingisho
* For Tapefed
« ROLLWAX Eng

TOLERANCING...
The shaft and housing square

* Equal to 0.0005 inch per in
within (4 X 0.0005) 0.002 inches
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THRUST BEARING MOUNTING PRACTICE - SHAFT AND HOUSING FITS

CYLINDRICAL THRUST

Bearing Shaft Diameter Deviation
Bore Diameter from Bore Diameter (-)

Bearing
Outside Diameter

10.0000
18.0000
22.0000
26.000!
28.000!

34.000:!
38.000(
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TAPERED THRUST

THRUST BEARING MOUNTING PRACTICE - SHAFT AND HOUSING FITS

Spring Loaded

Bearing Shaft Diameter Deviation

Bore Diameter

over incl

0.0000 6.8750
6.8750
7.9999
12.0000
24.0000
36.0000

Devidtion L'

affieter (+)

over low

0.0000

0.001
10.5000 0.001

‘Y.A

0.002
' 0.002

0oz M
Diam

| Hougiflg eter

CT-16
CT-17
CT-19
CT-20C
CT-20-B
CT-23
CT-24-A
CT-27-A
CT-27-C
CT-27-B
CT-28-A
CT-34-A
CT-35-A
CT-38-A
CT-39-A
CT-44-A
CT-45-A
CT-49-A
CT-54
CT-756-201

@

2 14

N\
\

o
S 3

/NN

()

NECT-
WCT-28-A
WCT-34-4

None specified

vV
WCT-39
WCT-44-A
WCT-45-A
WCT-49-A
WCT-54
WCT-756
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JOURNAL BEARING - SHAFT AND HOUSING FITS

Standard Metric Journal Roller Bearings

82

Shaft And Housing Fits

Shaft Dimensions

Housing Dimensions

Bearing Bore Shaft Diameter - inches Resultant Fit | ousing Bore - Inches Resultant Fit

Nominal - mm Max Min Tight Tight “V Min Tight Tight
25 0.9850 0.9845 0.0002 0.06 0.0010 0.0005
30 1.1819 1.1814 0.0003 0.0011 0.0005
35 1.3788 1.3783 0.0003 0.0012 0.0005
40 1.5758 1.5752 0.0006
45 1.7728 1.7722 0.0007
50 1.9697 1.9691 0.0007
55 2.1666 2.1660 0.0007
60 2.3635 2.3628 0.0007
65 2.5605 2.5598 0.0009
70 2.7574 2.7566 0.0010

2.9536

9.8450

10.2388
200 11.0263 11.0231 0.0027 0.0019
220 11.4168 0.0028 0.0019
11.8105 0.0028 0.0019
12.2042 0.0029 0.0019
5978 0.0029 0.0022
.3852 0.0030 0.0022
4.9599 0.0031 0.0023
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LUBRICATION

ROLLWAU4.

LUBRICATION

Proper lubrication is essential to achieving desired bearing life. Each roller bearing application creates individually different
requirements for adequate lubrication. To assist in selecting the lubricant and lubrication method, the following information is
furnished as a guide. Generally, the assistance of a qualified engineering representative from a lubricant company should be
enlisted. If specific recommendations are required for a particular applie@tion; #ansult the ROLLWAY engineering department.

Lubricants are used:

a. To reduce friction

b. To prevent wear

c. To prevent adhesion

d. To aid in distributing the load
e

f.

To cool the moving elements
To prevent corrosion

viscosity or tho
pijsaRd may in

abiy

metal since corro ife. Appliga i 2avy |0&elg and high operating temperatures also
require careful apy .He EP) i @;{)uld be igh shaf,speeds generally dictate lubricant
selection based gh th ing or aefa l{\ ofentionaMgbricant and, most important
of all, the inherent sp pitations e

LUBRICATI®ON
It has been RALL
to recommend

a given application but instead
0 provide adequate lubrication.

Product
Cylindrical Radial Roll€
Cylindrical Thrust Bearing
Tapered Thrust Bearing
Tandem Thrust Bearing

OIL LUBRICATION
Qil lubrication is normally used when speeds and temperatures are high or when it is desired to have a central oil supply for the
machine as a whole. Cooled oil is sometimes circulated through the bearing to carry off excess heat resulting from high speeds
heavy loads. Qil for anti-friction bearing lubrication should be well refined with high film strength, good resistance to oxidation
and good corrosion protection. Anti-oxidation additives are generally acceptable but are of significance only at higher operating
temperatures (over 185°F). Anti-corrosion additives are always desirable.

1.Lubricating Oils
Lubrication oils are marketed with additives developed for particular applications. It is advisable to consult the engineering
representative of a reputable lubricant company on the proper selection for the conditions under consideration.
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LUBRICATION

1. Lubricating Oils (Continued)
The following are the most common types of additives:
a. Oxidation inhibitor.
b. Viscosity index improver.
c. Defoaming agent.
d. Rustinhibitor.
e. Boundary lubrication improver.
f.  Detergent-dispersant.
g. Pour-point depressant.

Some additives are not stable over the entire tempgfat or straight mineral oils.

and .. r£/

Additive oils must be carefully monitored to ensufe th notconti al capabilities have
been diminished or depleted. The action of thegletefgentHisp dditive e 2 aglation products
which would otherwise deposit on the operatifig of partsél ‘ : S of foaming
when they have been degenerated by tepiperéture i b de akage can

cause markedly harmful effects. Viscosjty indlex i -’ the
operating temperature range. These malteri ARIOY

to its natural state when the additive flasgleplg
encountered in the load zones of bearings. |

i r?nge infvisgaSity over the
ar, the original stock may revert
etgtures or sfiear rates normally
to select a heavier q#fa more highly refined

e
2

Qils
e operal a pers igh mitlal vi i arses frictigh. ally, theé
qunpiload Sh : . 7 the thicker flti

ctign.o
Reliability ify a gilen opérat
c. Maintainahility.
Over-all apili N&yrequire
e. Relative gbst g

The table below prbvid icant features that must be

considered in theirdes

Lubrication Sel"]SItIVIty e Sealing
System Environmental Requirements
Changes
Highly Not
Manual adaptable Significant
' May be affected
. X 3 Not
Drip Feed service a Lo AVea by temperature o
L ne s Significant
lubrication™p variations
Sensitive to low
temperature
Splash Depend_ent Negligible May accumulate Ger}grally
on design ¢ critical
moisture due to
condensation
Wick Feed Low to Medium Umfornj, filtered, Negligible ngh,l if vylck is Sensitive to low ) th
Medium continuous maintained temperature Significant
Controlled and
Pressure continuous Excellent, can May accumulate
Circulating High Medium Adding filtration include heat High moisture due to Important
System ensures clean oil exchanger condensation
supply
Positive,
automatic delivery Sensitive to low
Air-Oil Mist High Medium of regulated oil Excellent High Important
f temperature
quantity, free of
contamination




ENGINEERING SECTION
LUBRICATION

ROLLWAU4.

GREASE LUBRICATION

Rolling contact bearings are often grease lubricated because grease is easier to retain in the housing over a longer
period than oil and grease acts, to some extent, as a seal against the entry of dirt and other contaminates into the
bearing.

In bearing applications, care must be taken not to overfill the ga®

aring should have a practical quantity of
retainer covered, but the housing should

e determining
grease, the lubri€ating ab

2. Grease Cornisis

Greases are dWide
up through 6, the st

anging from 0, the softest,
Iring the depth of penetration

of a specific wgighte e. sifgredse {\ g i flen with working) and, as such,
must be considéged for thei gPropErtigsathentian -régei ghdition. Conversely, many greases
are found to stiffélg when exposed ﬂ\;}\:\u\.\*@n

To limit shock loads @ "“'h\ SN Y -\;’;\.k\.\-: a e dividers to keep the bulk of the
grease in place. Grease Uk -:‘\*?\ ':?x v{ -\’\\; ile lubricant (the oil bled out of the
bulk) to replenish that thrown® o0 Sl DAGE een the bulk of the grease and

- A= o
the bearing is too large, then a 1o \:-\‘-u\ 2 \«\-.\‘} ate and its temperature) will be
encountered before lubricant in the bea Slibglie \ \‘n\“\.\v effect bearing life.

Grease is normally applied with the materia \‘u\ﬁ\ earing in the lower quadrant for bearings
mounted on horizontal shafts. The initial action o Q@nrotated is to purge itself of excess grease and
to clear a path for bleed oil to enter the bearing. Therete ases selected are often of grade 2 or 3 consistency,
referred to as the “channeling” variety.
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LUBRICATION

3. Types of Grease

Most commonly used greases utilize lithium soaps or sodiums and_some may use the modified-clay thickeners. In
all-around use, the lithium soap greases are employed for mogdefate teimpPerature applications (up to 225°F) while a
number of sodium soap greases perform well up to 285°%
Major lubricant suppliers offer different formulations fa#thes s/Making it advisable for the user to
consult with the suppliers’ engineering representatiVe saehaffects the useful life of the
bulk grease applied to the bearing cavity and thgfvi y il 2 ¢ Mg, capacity of the grease.
Both must be considered in the selection.

For use in roller bearings, grease must haye th&followingpeaperties:

a. Freedom from chemically or meghauliCall\s i isfissabidted axides, and
similar mineral or solid contamifhanfs.

b. A very slow change in consigtenéy, s i e i 3 ng during
operation.

A drop-point and melting goini'con

been

a. Use the idgntigal ogiging
b. Clean thelffittings to preve
c. Remove the §

d. Clean out th aipl.

e. Weigh the giéase g

f.  Apply thg speeliiet, grian

g. Weigh the grgase guinlada
h

. Operate With drdin openlo ’ 4:.,\\ ing a ise.
Samples of the putged material shioule -a -:- \ i oxiation and for foreign material (that
could be contaminati®ayand forbeamgs
Cleaning and re-packing nte \:‘\"- \\

Reaing isjaccessible. When replacing the
grease, it should be forced betw .\.\Qv ali(ale \-%' ng, if convenient. The available
space inside the bearing should be 'u. - '~... HEn be turned slowly by hand. Any

grease thrown out should be wiped off. The -..,v he housing should not be more than
50% filled. Too much grease will result in con aring temperatures and the possibility of
early failure.
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To estimate conservative grease renewal periods, the equation below, may be used. Final determination of the
grease renewal period for a specific application must be made experimentally. The assistance of a technical
representative from a reliable lubricant company should be se

yly2y3y4

1.67 X 107

Where |

lul

, = Lubrication interval-ho

Yi

1.5 for bearing witk
1.0 for bearing wi
0.8 for full rolle

m to <

5 for boge 00mm
B foro ., :
D for 1802

The following facto

a. The fofmu
b. The fofmu
11!
2" &

" shaft diametef -

5"&haft diame

6" sha

c. For lubrication intery
engineering department.

1 in (b), consult the ROLLWAY

Normally, commercial grease should not b€ agyior longer than 48 months. If the service
is very light and temperatures are low, 60 mon num, rega dless of the number of hours of operation
during that period, since oxidation and separation O >'soap continue whether or not the bearing is in
operation.
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All sales are made on our STANDARD TERMS AND CONDITIONS OF SALE in effect at the time a customer’s order is accepted. The current Terms and Conditions are set forth below:
STANDARD TERMS AND CONDITIONS OF SALE (March 19, 1999)

These Terms and Conditions, the attendant quotation or acknowledgment and all documents incorporated by specific reference therein, will be the complete and exclusive statement
of the terms of the agreement governing the sale of goods (“Goods”) by Emerson Power Transmission Corporation and its divisions and subsidiaries (“Seller”) to Customer
(“Buyer”). Buyer's acceptance of the Goods will manifest Buyer's assent to these Terms and Conditions. If these Terms and Conditions differ in any way from the terms and conditions
of Buyer’s order, or other documentation, this document will be construed as a counteroffer and will not be deemed an acceptance of Buyer’s terms and conditions which conflict
herewith.

1. PRICES: Unless otherwise specified in writing by Seller, Seller’s price for the goods ~ ANTICIPATED PROFITS, LOSS OF USE, LOSS OF REVENUE, COST OF CAPITAL
shall remain in effect for thirty (30) days after the date of Seller’s quotation or acknowl- ~ AND DAMAGE OR LOSS OF OTHER PROPERTY OR EQUIPMENT.

edgment of Buyer’s order for the Goods, whichever occurs first, provided an uncondi- It is expressly understood that any technical advice furnished by Seller with respect to
tional, complete authorization for the immediate shipment of the Goods is received and  the use of the Goods is given without charge, and Seller assumes no obligation or
accepted by Seller within such time period. If such authorization is not received by liability for the advice given, or results obtained, all such advice being given and ac-
Seller within such thirty (30) day period, Seller shall have the right to change the price  cepted at Buy@ sk.

for the Good to Seller’s price for the Goods at the time of shipment. Q@PS AND/OR SER ES SOLD HEREUNDER ARE NOT FOR USE IN ANY
2. TAXES: Any tax or governmental charge or increase in same hereafter becoming JUCLEAR _AND NTEDWAPPLICATIONS. Buyer accepts goods and/or services
effective increasing the cost to Seller of producing, selling or delivering the Goods or.g ith hagrees to communicate the same in writing to any
procuring material used therein, and any tax now in effect or increase in same payéble efend, indemnify and hold harmless Seller from
by t_he Seller because of th_e manufacture, sale or delivery of the Goods, may atiSeller’ Bmages, including incidental and consequen-
option, be added to the price. a a yhéthieighe cause of action be based in tort,
3. TERMS OF PAYMENT: Subject to the approval of Seller’s Credit Dep enfi ierms { c o thatithe Seller's liability is based on
are net thirty (30) days from date of Seller’s invoice in U.S. currencydt al aym i

owed to Seller is not paid when due, it shall bear interest, at a rate t@0e d i

v

Seller, which shall not exceed the maximum rate permitted by JéW, frgii¥the dite - ‘ : ; SOhR e]ysfilrré pfelggém;r;g
which it is due until it is paid. Seller shall have the right, amongi6the edig ere weathd e : . Jovermnmental

to terminate the Agreement or to suspend further performange ungéfthis 3
agreements with Buyer in the event Buyer fails to make anyfpayniént whg
shall be liable for all expenses, including attorneys’ feegy'relafifig to #

quests, restrict C ; ilability®f or delays in
asportation; defali D S l vents or causes

Seller's reasgnablg’ co NDeli ndegdor an appropriate
past due amounts. e . ) 2.as a sesilitof the' foregain er determings that its ability to supply
4. SHIPMENT AND DELIVERY: Shipments are madé F.QiB. Se ‘ or the’ Gb of td imgnaterial usedlirectly or indirectly in the

Any claims for shortages or damages suffered infiransif’ sha
reaSonab

ads, is hirlderediyi d or made jfipracticable due to causes
8, Seller may dliocate its ayaifable supply of the Goods or

s and cliteria. In
) dllersSdller may S

[ right to chan@e Besfins and specifications for the
DING WITH- except with J@spécto Goods being made-to-orde

NO F A E > QQINGy Toolfidie _an ern-charges; if any,
SELLER IN SPECIFICATIONS, DRAWI OR = THER QR 00dS apgaréidue and payable upon completion 0

e tooling. All such tools, die:

S

NOT SELLER’S PRODUCTS ARESPEC| ALL i r?‘mrns sh@lfBe.and rem@ig,the property of Seller. Charges for tools, dies, and
TURED BY SELLER FOR BUYE SE OR P! afferns do not ¢ Buyer, titl€f@unership interests in, or rights to possession or
This warranty does not exfend t 3 oval, nor preve U8g, by Sel crig other_purchasers, except as t_)t_hen/vise
abuse, neglect, normal wedr ang od modification® Lse r an er in wi with reference to this provision.

yond rated capacity, or impfopet ion, maintelaneaemappli no its rights or delegate its duties hereunder or

that Buyer or its agents h@s sup Cifi as, informatiop oNie i out the prior written consent of the
erating conditions or othel data i i d onsent, shall be void.

the preparation of Seller'Siquotz ection 7, Seller warrants that the Goods
or other conditions differffrom an old et as er according to Buyer’s specifications, do
provisions contained heréin whigfate € | 3 infri i . opyright in existence as of the date of delivery.
void. If within thirty (30) days after r entof S With i

warranty period, Buyer notlfies ?e“t ‘ it o EF it i ing E which suglfinfringement is alleged, and, that Buyer cooperate
ufacture, OrFerd D :

or replace F.O.B. point of ) J h o control completely the defense or compromise of
the goods found by Seller to'jg defective. Failure by Buye C Ay 2gation of infiligement. Seller’s warranty as to use only applies to infringe-
within the applicable time period'§all be deemed analiso) : 0 e g Msing Sble herent operation (i) of such Goods, or (ji) of any com-

of Buyer’s claim for such defects. ed by Seller. In the event such Goods, singularly

period shall be covered by the foregoilig e atio a U.S. patent or copyright in such suit, and the
warranty period or ninety (90) days, whiche SUfligs @ b Shjginelipar iflthe case of a compromise by Seller, Seller shall
sponsibility for any loss, damage, or injury to pel N ense, to procure for Buyer the right to continue
nected with, or resulting from the use of Goods, eithe with non-infringing Goods; or modify same to be-
other products/components. Uyer a credit for the depreciated value of such Goods
SECTIONS 6 AND 7 APPLY TO ANY ENTITY OR PERSON W
QUIRE OR USE SELLER'S GOODS, INCLUDING ANY ENTITY OR'F
BUYS THE GOODS FROM SELLER’S DISTRIBUTOR AND SUCH ENTI
SON SHALL BE BOUND BY THE LIMITATIONS THEREIN. d prior oral or written statements regarding the subject matter of these
7. LIMITATION OF REMEDY AND LIABILITY: THE SOLE AND EXCLUSIVE REM- and conditions. No change, modification, rescission, discharge, abandonment,
EDY FOR BREACH OF ANY WARRANTY HEREUNDER (OTHER THAN THE WAR-  or waiver of these terms and conditions of Sale shall be binding upon the Seller unless
RANTY PROVIDED UNDER SECTION 13) SHALL BE LIMITED TO REPAIR, RE-  made in writing and signed on its behalf by an officer of the Seller. No conditions,
PLACEMENT OR REFUND OF THE PURCHASE PRICE UNDER SECTION 6.  usage or trade, course of dealing or performance, understanding or agreement pur-
SELLER SHALL NOT BE LIABLE FOR DAMAGES CAUSED BY DELAY IN PER-  porting to modify, vary, explain, or supplement these Terms and Conditions shall be
FORMANCE AND IN NO EVENT, REGARDLESS OF THE FORM OF THE CLAIM  binding unless hereafter made in writing and signed by the party to be bound, and no
OR CAUSE OF ACTION (WHETHER BASED IN CONTRACT, INFRINGEMENT, NEG-  modification shall be affected by the acceptance of purchase orders or shipping in-
LIGENCE, STRICT LIABILITY, OTHER TORT OR OTHERWISE), SHALL SELLER’S struction forms containing terms at variance with or in addition to those set forth herein.
LIABILITY TOBUYER AND/OR ITS CUSTOMERS EXCEED THE PRICETOBUYER  No waiver by Seller with respect to any breach or default or any right or remedy and no
OF THE SPECIFIC GOODS PROVIDED BY SELLER GIVING RISE TO THE CLAIM  course of dealing, shall be deemed to constitute a continuing waiver of any other breach
OR CAUSE OF ACTION. BUYER AGREES THAT IN NO EVENT SHALL SELLER’S  or default or of any other right or remedy, unless such waiver be expressed in writing
LIABILITY TO BUYER AND/OR ITS CUSTOMERS EXTEND TO INCLUDE INCI-  and signed by the party to be bound. Seller is not responsible for typographical or
DENTAL, CONSEQUENTIAL OR PUNITIVE DAMAGES. THE TERM “CONSEQUEN-  clerical errors made in any quotation, orders or publications. All such errors are subject
TIAL DAMAGES” SHALL INCLUDE, BUT NOT BE LIMITED TO, LOSS OF to correction. The validity, performance, and all other matters relating to the interpreta-
tion and effect of this contract shall be governed by the law of the state of New York.

hese terms and conditions set forth the entire understanding
ween Seller and Buyer, and supersede all other communications,




