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Nippon Thompson Co., Ltd. is a bearing 
manufacturer that launched the technical 
development of needle roller bearings for the 
first time in Japan and is proud of the high 
quality level and abundant varieties of its 
products.
Needle roller bearings are bearings for 
rotary motion that incorporate needle-
shaped thin rollers instead of ordinary 
bearing balls or rollers.  Compared with 
other rolling bearings, they are small-sized 
and lightweight but have a large load 
capacity.  They are widely used with high 
reliability in the fields of automobiles, 
industrial machinery, OA equipment, etc. as 
resource-saving type bearings that make the 
whole machine compact.
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Radial roller
bearings

Thrust roller
bearings

B
al

l b
ea

rin
gs

R
ol

le
r 

be
ar

in
gs

Metals,  bushings,  others

Deep groove ball bearings

Angular contact ball bearings

Self-aligning ball bearings

Others

Thrust ball bearings with flat back face

Thrust ball bearings with aligning seat washer

Double-direction angular contact thrust ball bearings

Others

Needle roller bearings

Cylindrical roller bearings

Tapered roller bearings

Self-aligning roller bearings

Others

Thrust needle roller bearings

Thrust cylindrical roller bearings

Thrust tapered roller bearings

Others

Classification of bearings
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Bearings can be classified into two main types, namely rolling  bearings and sliding bearings.  Rolling bearings 

can be subdivided further into ball bearings and roller bearings according to the rolling elements.

       Needle Roller Bearings are high-precision rolling bearings with a  low sectional height, incorporating needle 

rollers as the rolling element. They have the following features.

  Merits of Rolling Bearings
��

Compared with sliding bearings, rolling bearings 

have the following merits:

Characteristics of Needle Roller Bearings

      Stable accuracy can be maintained
      for long periods.

Owing to less wear, stable accuracy can be 
maintained for long periods.

      Static and kinetic friction is low.

Since the difference between static friction and 
kinetic friction is small and the frictional coefficient is 
also small, drive units or machines can be made 
more compact and lightweight, saving machine costs 
and power consumption.

      Machine reliability is improved.

Since the bearing life can be estimated based on 
rolling fatigue, machine reliability is improved.

      Lubrication is simplified. ��

Since grease lubrication is sufficient in most cases, 
lubrication can be simplified for easy maintenance.

  Merits of Needle Roller Bearings
��

Compared with other rolling bearings,       Needle 

Roller Bearings have the following advantages:

      Rotating torque is small, improving 
      mechanical efficiency.

Since the rotating radius is small, the rotating torque 
is also small under the same frictional conditions, 
thus improving mechanical efficiency.

      With a low sectional height, they can
      withstand heavy loads.

Since they have a low sectional height compared 
with other rolling bearings and yet can withstand 
heavy loads, machines can be made more compact 
and lightweight, thus saving costs.

      Inertia is minimized.

Since the bearing volume and weight are small, the 
moment of inertia of the bearing is minimized when it 
is put in motion.

      Most suited to oscillating motions. ��

Many rolling elements are arranged at a small 
spacing pitch, and this configuration is most suited to 
oscillating motions.
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Crossed Roller Bearings are special shape bearings that can simultaneously receive loads in all directions with a 
single bearing.
Bearings other than rolling bearings, such as self-aligning Spherical Bushings that can support radial loads and 
axial loads and PILLOBALLs and L-Balls that are used for link mechanisms, are also available.

Roller Followers

Crossed Roller Bearings

Spherical Bushings

PILLOBALLs

L-Balls

Easy Mounting Type Cam Followers

Centralized Lubrication Type Cam Followers

Thrust Disk Type Cam Followers

Eccentric Type Cam Followers

Solid Eccentric Stud Type Cam Followers

Standard Type Cam Followers

Capilube Cam Follower
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Separable Roller Followers

Non-separable Roller Followers

Heavy Duty Type Roller Followers

High Rigidity Type Crossed Roller Bearings

CRBFMounting Holed Type High Rigidity
Crossed Roller Bearings

Standard Type Crossed Roller Bearings

Slim Type Crossed Roller Bearings

Inch Series Cam Followers

Stainless Steel Made Miniature Type Cam Followers

Miniature Type Cam Followers

Heavy Duty Type Cam Followers

Cam Followers

A6A5



 

!

"

#

$

%

&

'

(

)

*

+

,

Machined Type Needle Roller Bearings have an outer 
ring made by machining, heat treatment, and grinding.  
The outer ring has stable high rigidity and can be easily 
used even for light alloy housings.
These bearings are available in various types and 
optimally selectable for different conditions such as 
heavy loads, high-speed rotation and low-speed rotation.  
They are most suitable for general-purpose applications.

Radial Bearing Page D1

In Needle Roller Bearings with Separable Cage, the 
inner ring, outer ring and Needle Roller Cage are 
combined, and they can be separated easily.  This type 
has a simple structure with high accuracy.  In addition, 
the radial clearance can be freely selected by choosing 
an assembly combination.
These bearings have excellent rotational performance, 
because Needle Roller Cages are used.

Radial Bearing Page D93

Roller Bearings, in which rollers are incorporated in 
double rows, are non-separable heavy-duty bearings.
They can withstand not only radial loads but axial loads 
as well, which are supported at the contacts between the 
shoulders of inner and outer rings and the end faces of 
rollers.  Therefore, they are most suitable for use at the 
fixing side of a shaft.

Radial Bearing Page E1

Machined Type Needle Roller Bearings

Roller Bearings

Needle Roller Bearings with Separable Cage

A8

Shell Type Needle Roller Bearings are lightweight with 
the lowest sectional height among needle roller bearings 
with outer ring, because they employ a shell type outer 
ring made from a thin special-steel plate which is 
accurately drawn, carburized and quenched.
Since these bearings are press-fitted into the housing, 
no axial positioning fixtures are required.  They are ideal 
for use in mass-produced articles that require economy.

Shell Type Needle Roller Bearings

Radial Bearings Page B1

Needle Roller Cages for General Usage are bearings 
that display excellent rotational performance.  Their 
specially shaped cages with high rigidity and accuracy, 
precisely guide the needle rollers.
Since needle rollers with extremely small dimensional 
variations in diameter are incorporated and retained, 
Needle Roller Cages for General Usage are useful in 
small spaces when combined with shafts and housing 
bores that are heat treated and accurately ground as 
raceway surfaces.

Radial Bearing Page C1

Needle Roller Gages for Engine Connecting Rods are 
used for motor cycles, small motor vehicles, outboard 
marines, snow mobiles, general-purpose engines, high-
speed compressors, etc. that are operated under 
extremely severe and complex operating conditions such 
as heavy shock loads, high speeds, high temperatures, 
and stringent lubrication.
Needle Roller Cages for Engine Connecting Rods are 
lightweight and have high load ratings and high rigidity 
as well as superior wear resistance.

Radial Bearing Page C17

Needle Roller Cages for General Usage

Needle Roller Cages for Engine Connecting Rods
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Cam Followers

Cam Followers are bearings with a stud incorporating 
needle rollers in a thick walled outer ring.
They are designed for outer ring rotation, and the outer 
rings run directly on mating track surfaces.
Various types of Cam Followers are available.  They are 
widely used as follower bearings for cam mechanisms 
and for linear motions.

Follower Bearing Page  !

Roller Followers

Roller Followers are bearings in which needle rollers are 
incorporated in a thick walled outer ring.
These bearings are designed for outer ring rotation, and 
the outer rings run directly on mating track surfaces.
They are used as follower bearings for cam mechanisms 
and for linear motions.

Follower Bearing Page  "#

Crossed Roller Bearings

Crossed Roller Bearings are high-rigidity and compact 
bearings with their cylindrical rollers alternately crossed 
at right angles to each other between inner and outer 
rings.  A single Crossed Roller Bearing can take loads 
from any directions at the same time such as radial, 
thrust, and moment loads.
These bearings are widely used in the rotating parts of 
industrial robots, machine tools, medical equipment, etc. 
which require compactness, high rigidity and high 
rotational accuracy.

Crossed Roller Bearing Page $!
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Inner Rings

Thrust Bearings consist of a precisely made cage and 
rollers, and can receive axial loads.  They have high 
rigidity and high load capacities and can be used in 
small spaces.
Thrust Needle Roller Bearings use needle rollers, while
Thrust Roller Bearings use cylindrical rollers.

Thrust Bearings

Thrust Bearing Page F1

Combined Type Needle Roller Bearings are 
combinations of a radial bearing and a thrust bearing.  
Caged Needle Roller Bearings are used as radial 
bearings and Thrust Ball Bearings or Thrust Roller 
Bearings are used as thrust bearings.
They can be subjected to radial loads and axial loads 
simultaneously.

Combined Type Needle Roller Bearings

Combined Type Bearing Page G1

Inner Rings are heat-treated and finished by grinding to 
a high degree of accuracy and are used for Needle 
Roller Bearings.
In the case of Needle Roller Bearings, normally the 
shafts are heat-treated and finished by grinding and 
used as raceway surfaces.  However, when it is 
impossible to make shaft surfaces according to the 
specified surface hardness or surface roughness, Inner 
Rings are used.

Component part Page H1
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Seals for Needle Roller Bearings

Seals for Needle Roller Bearings have a low sectional 
height and consist of a sheet metal ring and special 
synthetic rubber.
As these seals are manufactured to the same sectional 
height as Needle Roller Bearings, grease leakage and 
the penetration of foreign particles can be effectively 
prevented by fitting them directly to the sides of 
combinable bearings.

Component Part Page L1

Cir-clips for Needle Roller Bearings

Cir-clips for Needle Roller Bearings have been specially 
designed for needle roller bearings on which, in many 
cases, generally available Cir-clips cannot be used.  
They have a low sectional height and are very rigid.
There are Cir-clips for shafts and for bores, and they are 
used for positioning to prevent bearing movement in the 
axial direction.

Component Part Page L17

Needle Rollers

Needle Rollers are used for needle roller bearings and 
are rigid and highly accurate.
These needle rollers are widely used as rolling elements 
for bearings, and also as pins and shafts.

Component Part Page L23
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L-Balls

Spherical Bushings

Spherical Bushings are self-aligning spherical plain 
bushings, which have inner and outer rings with 
spherical sliding surfaces.  They can take a large radial 
load and a bi-directional axial load at the same time.
They are divided into steel-on-steel types that are 
suitable for applications where there are alternate loads 
or shock loads, and maintenance-free types which 
require no lubrication.

Spherical Sliding Bearing Page K1

PILLOBALLs

PILLOBALLs are compact self-aligning spherical plain 
bushings which can support a large radial load and a bi-
directional axial load at the same time.
PILLOBALL Rod Ends have either a female thread in the 
body or a male thread on the body, so they can be easily 
assembled onto machines.
PILLOBALLs are used in control and link mechanisms in 
machine tools, textile machines, packaging machines, 
etc.

Spherical Sliding Bearing Page K29

L-Balls are self-aligning rod-ends consisting of a special 
die-cast zinc alloy body and a studded ball which has its 
axis at right-angles to the body.
They can perform tilting movement and rotation with low 
torque, and transmit power smoothly due to the uniform 
clearance between the sliding surfaces.
They are used in link mechanisms in automobiles, 
construction machinery, farm and packaging machines, 
etc.

Spherical Sliding Bearing Page K45
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Bearing series Appearance Direction of
motion

Load direction
and capacity

Allowable 
rotational speed

Sectional
height

Reference
pageFriction

Thrust 
Bearings

Combined Type 
Needle Roller 
Bearings

Cam Followers

Roller Followers

Needle roller 
bearings

Roller 
bearings

With 
thrust 
ball bearing

With 
thrust 
roller bearing

With 
angular 
contact 
ball bearing

With 
three-point 
contact 
ball bearing

Caged type

Full 
complement 
type

Separable 
caged type

Non-separable 
caged type

Non-separable 
full 
complement 
type
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Bearing series Appearance Direction of
motion

Load direction
and capacity

Allowable 
rotational speed

Sectional
height

Reference
pageFriction

Shell Type
Needle Roller
Bearings

Needle
Roller Cages

Machined Type
Needle Roller
Bearings

Needle Roller
Bearings with
Separable Cage

Roller Bearings

Caged type

Caged type

Caged type

Caged type

Full
complement
type

Full
complement
type

Full
complement
type

For sheaves

For
general usage

For engine
connecting
rods

B1 �™

C1 �™

C17 �™

D1 �™

D93 �™

E1 �™

Rotation Oscillating 
motion

Radial 
load

Axial 
load

Light 
load

Medium 
load

Heavy 
load

Especially 
excellent Excellent NormalSymbol

Features of          Bearings
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An example of procedure for bearing selection

�Ô Identify the machine and place where the bearing is to be used.
�Ô Confirm the requirements for bearings such as required bearing 
performance, and also confirm the operating conditions and special 
environment conditions.

�Ô Select the bearing type suitable for the operating 
conditions by considering load direction and magni-
tude, rigidity, friction, allowable rotational speed, bearing 
space, etc.

See page

A5

�Ô Select the bearing dimensions by calculating bearing 
load, life, static safety factor, etc.

1

2

3

4

5

6

7

8

9

       Bearings are available in many types and sizes.  To obtain satisfactory bearing performance in machines and 
equipment, it is essential to select the most suitable bearing by carefully studying the requirements for the application.
Although there is no particular procedure or rule for bearing selection, an example of a commonly adopted procedure 
is shown in the figure below.

Outline of Bearing Selection

Selection of bearing type

Selection of 
bearing dimensions

Selection of 
accuracy class, etc.

Selection of 
radial clearance and fit

Determination of bearing dimensions, accuracy, radial clearance and fit

Selection of 
lubrication and 
dust-proof methods

Design of 
surrounding part

Determination of final specifications of the bearing and the surrounding part

Confirmation of 
requirements and 
operating conditions

See page

A17

�Ô Select the accuracy as required by the machine or 
equipment. See page

A30

�Ô Select the radial clearance considering the fit, 
temperature, rotational speed, inclination of the inner 
and outer rings, etc.

See page

A37

�Ô Select oil or grease lubrication.
�Ô After selection of lubricant, in case of oil lubrication, 
select the oil application method.
�Ô Select the sealing method according to the lubricant.

See page

A49

�Ô Design the surrounding part based on how to mount 
or dismount and based on mounting dimensions. See page

A57
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J1 �™

K1 �™

K29 �™

K45 �™

Features of          Bearings

Bearing series Appearance Direction of
motion

Load direction
and capacity

Allowable 
rotational speed

Sectional
height

Reference
pageFriction

Crossed 
Roller Bearings

Spherical 
Bushings

PILLOBALLs

L-Balls

Caged type,
Separator type

Full 
complement 
type

Slim type

Steel-on-steel 
type

Maintenance-free 
type

Maintenance-free 
type

Lubrication type

Insert type, 
Lubrication type

Die-casting type, 
Lubrication type

Rotation Oscillating 
motion

Radial 
load

Axial 
load

Light 
load

Medium 
load

Heavy 
load

Especially 
excellent Excellent NormalSymbol
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