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(57) ABSTRACT 

An electric linear actuator has a housing, an electric motor, a 
speed reduction mechanism and a ball Screw mechanism. The 
ball screw mechanism has a nut and screw shaft. A blind bore 
is formed on the housing. The blind bore contains an end of 
the screw shaft. An anti-rotation mechanism for the screw 
shaft has a sleeve and guide pin. The sleeve is press-formed 
from steel sheet and fit into the blind bore of the housing. The 
guide pin is mounted on the end of the screw shaft, via a 
through aperture formed in the screw shaft. The guide pin 
axially movably engages the sleeve. 
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ELECTRIC LINEARACTUATOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of International 
Application No. PCT/JP2013/077741, filed Oct. 11, 2013, 
which claims priority to Japanese Application No. 2012 
227497, filed Oct. 12, 2012. The disclosures of the above 
applications are incorporating herein by reference. 

FIELD 

0002 The present disclosure relates to an electric actuator 
with a ball screw mechanism used in motors in general indus 
tries and driving sections of automobiles, etc. More particu 
larly, it relates to an electric linear actuator used in automotive 
transmissions or parking brakes to convert rotary motion, 
from an electric motor, to linear motion of a drive shaft, via 
the ball screw mechanism. 

BACKGROUND 

0003 Generally gear mechanisms such as a trapezoidal 
thread worm gear mechanism or a rack and pinion gear 
mechanism have been used as a mechanism to convert a 
rotary motion of an electric motor to an axial linear motion in 
an electric linear actuator in various kinds of driving sections. 
These motion converting mechanisms involve sliding contact 
portions. Thus, power loss is increased. Accordingly, size of 
electric motor and power consumption are increased. Thus, 
the ball screw mechanisms have been widely adopted as more 
efficient actuators. 

0004. In prior art electric linear actuators, an output mem 
ber, connected to a nut, can be axially displaced by rotation 
ally driving a ball screw shaft. This forms a ball screw with 
use of an electric motor Supported on a housing. Generally, 
friction of the ball screw mechanism is very low. Thus, the 
ball screw shaft tends to be easily reversely rotated when a 
pushing thrust load is applied to the output member. Accord 
ingly, it is necessary to hold the position of the output member 
when the electric motor is stopped. 
0005 Accordingly, an electric linear actuator has been 
developed with a brake for the electric motor or a low efficient 
mechanism, such as a worm gear, is provided as a power 
transmitting mechanism. In FIG. 8, one representative 
example is shown. This electric linear actuator 50 has a ball 
screw mechanism 53 with a ball screw shaft 51 rotationally 
driven by an electric motor (not shown). A cylindrical ball 
screw nut 52 is threadably engaged with the ball screw shaft 
51, via balls (not shown). Rotation of a motor shaft (not 
shown) of the electric motor causes rotation of the ball screw 
shaft 51 connected to the motor shaft. This further causes a 
linear motion (motion in left-right directions in FIG. 8) of the 
ball Screw nut 52. 
0006. The ball screw shaft 51 is rotationally supported on 
cylindrical housings 54, 55 via two rolling bearings 56, 57. 
These bearings 56, 57 are secured in position by an anti 
rotation member 59 to prevent loosening of the bearings 56, 
57 via a securing cover 58. 
0007. A helical screw groove 51a is formed on the outer 
circumference of the ball screw shaft 51. The ball screw nut 
52 is threadably engaged with the shaft 51, via balls. A helical 
screw groove 52a, corresponding to the helical screw groove 
51a of the ball screw shaft 51, is formed on the inner circum 
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ference of the ball screw nut 52. A large diameter portion 60 
is also formed on one end of the nut 52. 
0008 A flat portion 61 is formed on the side of the large 
diameter portion 60 by cutting. It has a flat end face and a cam 
follower 62 or anti-rotation mechanism for the ball screw nut 
52. A rolling bearing projects radially outward from a sub 
stantially central portion of the flat portion 61. 
0009. As described above, since the cam follower 62 is fit 
in the cut-out portion, accompanying rotation of the ball 
screw nut 52 to the rotation of the ball screw shaft 51 can be 
prevented. Thus, the cam follower 62 rotationally slides on 
the cut-out portion. Problems of sliding friction as well as 
wear can be reduced. See, JP2007-333046. A 
0010. In the prior art electric linear actuator 50, it adopts 
the cam follower 62 as the anti-rotation mechanism for the 
ball screw nut 52. Thus, it is possible to reduce problems of 
sliding friction as well as wear. This reduces operating torque 
of the electric linear actuator 50. However, the cam follower 
62 itself uses the rolling bearing. This increases manufactur 
ing cost and any anti-wear measures when the housing 54 is 
formed from aluminum. 

SUMMARY 

0011. It is, therefore, an object of the present disclosure to 
provide an electric linear actuator with an anti-rotation 
mechanism for the screw shaft that provides a simple struc 
ture. Thus, a low manufacturing cost and reduced sliding 
friction and wear is achieved. 
(0012. The present disclosure provides an electric linear 
actuator comprising a cylindrical housing, an electric motor 
mounted on the housing, a speed reduction mechanism, 
reducing rotational speed of the electric motor via a motor 
shaft, and a ball screw mechanism. The ball screw mechanism 
converts rotational motion of the electric motor, transmitted 
via the speed reduction mechanism, to axial linear motion of 
a drive shaft. The ball screw mechanism comprises a nut and 
a screw shaft. The nut is formed with a helical screw groove 
on its inner circumference. The nut is Supported by bearings 
rotationally mounted on the housing but is axially immovable 
with respect to the housing. The screw shaft is coaxially 
integrated with the drive shaft. The screw shaft is formed with 
a helical Screw groove on its outer circumference correspond 
ing to the helical screw groove of the nut. The screw shaft is 
inserted into the nut, via a large number of balls. The screw 
shaft is axially movably supported on the housing, but is not 
rotatable with respect to the housing. A blind bore is formed 
on the housing to contain an end of the screw shaft. The 
electric linear actuator further comprises an anti-rotation 
mechanism on the screw shaft. The anti-rotation mechanism 
includes a sleeve and a guide pin. The sleeve is press-formed 
from a steel sheet and fit in the blind bore of the housing. The 
guide pin is mounted on the end of the screw shaft, via a 
through aperture in the screw shaft. The guide pin axially 
movably engages the sleeve, but is not rotatable with respect 
to the sleeve. 
0013. A speed reduction mechanism reduces rotational 
speed of the electric motor, via a motor shaft. A ball screw 
mechanism converts rotational motion of the electric motor, 
transmitted via the speed reduction mechanism, to axial linear 
motion of a drive shaft. The ball screw mechanism comprises 
a nut and a screw shaft. The nut is formed with a helical screw 
groove on its inner circumference. The nut is supported by 
bearings rotationally mounted on the housing but is axially 
immovable with respect to the housing. The screw shaft is 
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coaxially integrated with the drive shaft. The screw shaft is 
formed with ahelical screw groove on its outer circumference 
corresponding to the helical screw groove of the nut. The 
screw shaft is inserted into the nut, via a large number ofballs. 
The screw shaft is axially movably Supported on the housing 
but is not rotatable with respect to the housing. A blind bore is 
formed on the housing to contain an end of the screw shaft. 
The electric linear actuator further comprises an anti-rotation 
mechanism for the screw shaft. The anti-rotation mechanism 
comprises a sleeve and a guide pin. The sleeve is press 
formed from steel sheet and fit into the blind bore of the 
housing. The guide pin is mounted on the end of the screw 
shaft, via a through aperture in the screw shaft. The guide pin 
axially movably engages the sleeve but is not rotatable with 
respect to the sleeve. Thus, it is possible to provide an electric 
linear actuator with the anti-rotation mechanism for the screw 
shaft of simple construction and low manufacturing cost. 
0014 Protruding ridges are formed on the inner circum 
ference of the blind bore of the housing. The sleeve, of the 
anti-rotation mechanism, engages the protruding ridges. This 
makes it possible to prevent rotation of sleeve relative to the 
housing without press-fitting of the sleeve into the blind bore 
of the housing. Thus, this improves the assembly operation of 
the electric linear actuator. 
0015 The sleeve is formed with axially extending 
recessed grooves arranged equidistantly along its periphery 
in a petaloid fashion, in cross-section. This simplifies the 
assembly operation while reducing troublesome engagement 
of the guide pin with the recessed grooves. 
0016. The sleeve is formed from stainless steel sheet or 
formed of cold rolled steel sheet. Surfaces of the sleeve are 
liquid phase plated. 
0017. An outer end of the blind aperture is formed with an 
annular groove. A holding ring is Snap-fit into the groove so 
that it abuts against one end of the sleeve to hold it in the blind 
aperture. This makes it possible to firmly secure the sleeve in 
an axial direction by a simple means. 
0018. The holding ring is press-formed from steel sheet. 
The holding ring comprises a securing portion and a flattened 
portion. The securing portion has a circular configuration and 
is adapted to be snap-fit into the annular groove. The flattened 
portion extends radially inward from the securing portion. 
The flattened portion is adapted to abut against an end of the 
sleeve. The securing portion is formed with slits equidistantly 
arranged along the circumference of the securing portion. 
This makes it possible to easily mount the holding ring on the 
housing. Also, it improves the assembly operation of the 
electric linear actuator. 
0019. The holding ring is formed of ZAM steel sheet. This 
improves the anticorrosion property with low cost. 
0020. The through aperture is formed with a predeter 
mined hardened layer by high frequency induction hardening. 
This improves the anti-wear property of the through aperture. 
Thus, the aperture stably supports the guide pin for a long 
term. 

0021. The outer peripheral faces of the guide pin are 
crowned. This improves the durability of the guide pin while 
reducing the contacting Surface pressure by eliminating the 
edge load that would be caused between the through aperture 
and the guide pin. 
0022 Finally, the housing is formed from aluminum alloy. 
This reduces the weight of the electric linear actuator. It 
should be noted that aluminum shortcomings of weakness in 
material strength and anti-wear property can be solved by the 
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sleeve having higher material strength and anti-wear property 
than those of the aluminum according to the present disclo 
SUC. 

0023 The electric linear actuator comprises a cylindrical 
housing, an electric motor mounted on the housing, a speed 
reduction mechanism to reduce rotational speed of the elec 
tric motor, via a motor shaft, and a ball screw mechanism. The 
ball screw mechanism converts rotational motion of the elec 
tric motor, transmitted via the speed reduction mechanism, to 
axial linear motion of a drive shaft. The ball screw mechanism 
comprises a nut and a screw shaft. The nut is formed with a 
helical screw groove on its inner circumference. The nut is 
rotationally supported by bearings mounted on the housing 
but is axially immovable with respect to the housing. The 
screw shaft is coaxially integrated with the drive shaft. The 
screw shaft is formed with a helical screw groove on its outer 
circumference corresponding to the helical screw groove of 
the nut. The screw shaft is inserted into the nut, via a large 
number ofballs. The screw shaft is axially movably supported 
on the housing but is not rotatable with respect to the housing. 
A blind bore is formed on the housing to contain an end of the 
screw shaft. The electric linear actuator further comprises an 
anti-rotation mechanism on the screw shaft. It includes a 
sleeve and a guide pin. The sleeve is press-formed from Steel 
sheet and fit into the blind bore of the housing. The guide pin 
is mounted on the end of the screw shaft, via a through 
aperture formed in the screw shaft. The guide pin axially 
movably engages the sleeve but it is not rotatable with respect 
to the sleeve. Thus, it is possible to provide an electric linear 
actuator with the anti-rotation mechanism for the screw shaft 
of simple construction and low manufacturing cost. 
0024. Further areas of applicability will become apparent 
from the description provided herein. The description and 
specific examples in this Summary are intended for purposes 
of illustration only and are not intended to limit the scope of 
the present disclosure. 

DRAWINGS 

0025. The drawings described herein are for illustrative 
purposes only of selected embodiments and not all possible 
implementations, and are not intended to limit the scope of 
the present disclosure. 
0026 FIG. 1 is a longitudinal section view of a preferable 
embodiment of an electric linear actuator. 
0027 FIG. 2 is a longitudinal section view of a ball screw 
mechanism of FIG. 1. 
0028 FIG. 3 is a perspective view of a single body of a 
sleeve. 
0029 FIG.4(a) is a cross-sectional view taken along a line 
IV-IV of FIG. 1. 
0030 FIG. 4(b) is a cross-sectional view taken from a 
direction of line X-X of FIG. 1. 
0031 FIG. 5 is a perspective view of a modification of the 
sleeve of FIG. 3. 
0032 FIG. 6(a) is a cross-sectional view similar to FIG. 
4(a). 
0033 FIG. 6(b) is a cross-sectional view taken similarly to 
FIG. 4(b). 
0034 FIG. 7(a) is a partially enlarged view of a holding 
ring for the sleeve. 
0035 FIG. 7(b) is a perspective view of a single body of 
the holding ring of FIG. 7(a). 
0036 FIG. 8 is a longitudinal section view of a prior art 
electric linear actuator. 
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DETAILED DESCRIPTION 

0037. An electric linear actuator includes a cylindrical 
housing, an electric motor mounted on the housing, a speed 
reduction mechanism to reduce rotational speed of the elec 
tric motor, via a motor shaft, and a ball screw mechanism. The 
ball screw mechanism converts rotational motion of the elec 
tric motor, transmitted via the speed reduction mechanism, to 
axial linear motion of a drive shaft. The ball screw mechanism 
includes a nut and a screw shaft. The nut is formed with a 
helical Screw groove on its inner circumference. The nut is 
rotationally supported by bearings mounted on the housing 
but it is axially immovable with respect to the housing. The 
screw shaft coaxially is integrated with the drive shaft. The 
screw shaft is formed with helical screw groove on its outer 
circumference corresponding to the helical Screw groove of 
the nut. The screw shaft is inserted into the nut, via a large 
number ofballs. The screw shaft is axially movably supported 
on the housing but it is not rotatable with respect to the 
housing. A blind bore is formed on the housing to contain an 
end of the screw shaft. Protruding ridges are formed on the 
inner circumference of the blind bore of the housing. A sleeve 
is fit in the blind bore. The sleeve is press-formed from cold 
rolled steel sheet that is liquid phase plated. The sleeve is 
formed with axially extending recessed grooves arranged 
equidistantly along its periphery in a petaloid fashion in 
cross-section. A radially extending through aperture is 
formed in one end of the screw shaft. A guide pin is inserted 
in the through aperture and engages in the recessed grooves. 
0038 A preferred embodiment of the present disclosure 
will be hereinafter described with reference to the drawings. 
0039 FIG. 1 is a longitudinal section view of a preferable 
embodiment of an electric linear actuator. FIG. 2 is a longi 
tudinal section view of a ball screw mechanism of FIG. 1. 
FIG. 3 is a perspective view of a single body of sleeve. FIG. 
4(a) is a cross-sectional view taken along a line IV-IV in FIG. 
1. FIG. 4(b) is a cross-sectional view taken from a direction of 
line X-X in FIG. 1. FIG. 5 is a perspective view of a modifi 
cation of a sleeve of FIG.3. FIG. 6(a) is a cross-sectional view 
similar to FIG. 4(a). FIG. 6(b) is a cross-sectional view taken 
similarly to FIG. 4(b). FIG. 7 (a) is a partially enlarged view 
of a holding ring for the sleeve. FIG.7(b) is a perspective view 
of a single body of the holding ring of FIG. 7(a). 
0040. As shown in FIG. 1, an electric linear actuator 1 
includes a cylindrical housing 2, an electric motor 3 mounted 
on the housing 2, a speed reduction mechanism 6 and a ball 
screw mechanism 8. The speed reduction mechanism 6 
includes a pair of spur gears 4, 5 to reduce rotational speed of 
the electric motor 3, via a motor shaft 3a. The ball screw 
mechanism 8 converts rotational motion of the electric motor 
3, transmitted via the speed reduction mechanism 6, to axial 
linear motion of a drive shaft 7. 
0041. The housing 2 is formed of aluminum alloy such as 
A 6063 TE, ADC 12 etc. It includes a first housing 2a and a 
second housing 2b abutted with and integrally fastened to 
each other by fastening bolts (not shown). The electric motor 
3 is mounted on the first housing 2a. Blind bores 9, 10. 
containing a screw shaft 12, are formed in the first and second 
housings 2a, 2b, respectively. 
0042. The smaller spur gear (pinion gear)4 is immovably 
press-fit onto the motor shaft 3a of the electric motor 3. The 
motor shaft 3a is rotationally Supported by a rolling bearing 
11 mounted on the second housing 2b. The larger spur gear 5 
is formed integrally with a nut 14 forming the ball screw 
mechanism 8, described later in more detail. The larger spur 
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gear 5 mates with the smaller spur gear 4. The drive shaft 7 is 
formed integrally with a screw shaft 12 forming the ball screw 
mechanism 8. 
0043. As shown in an enlarged view of FIG. 2, the ball 
screw mechanism 8 includes the screw shaft 12 and the nut 
14. The nut 14 threadably engages the screw shaft 12, via balls 
13. The screw shaft 12 is formed with a helical screw groove 
12a on its outer circumference. The screw shaft 12 is axially 
movably supported but is not rotational. On the other hand, 
the nut 14 is formed on its inner circumference with a helical 
screw groove 14a corresponding to the helical Screw groove 
12a of the screw shaft 12. A number of balls 13 are rollably 
accommodated between these screw grooves 12a, 14a. The 
nut 14 is rotationally Supported on the first and second hous 
ings 2a, 2b via two bearings 15, 16. The nut is axially immov 
able relative to the housings 2a, 2b. A numeral 17 denotes a 
bridge member for achieving an endless circulating passage 
of balls 13 through the screw groove 14a of the nut 14. 
0044) The cross-sectional configuration of each screw 
groove 12a, 14a may be either one of circular-arc or Gothic 
arc configuration. However, this embodiment adopts the 
Gothic-arc configuration since it can have a large contacting 
angle with the ball 13 and a small axial gap. This enables a 
large rigidity against the axial load and thus Suppresses the 
generation of vibration. 
0045. The nut 14 is formed of case hardened steel such as 
SCM 415 or SCM 420. Its surface is hardened to HRC 55-62 
by vacuum carburizing hardening. This enables the nuts 14 to 
omit treatments such as buffing for scale removal after heat 
treatment. Thus, this reduces the manufacturing cost. On the 
other hand, the screw shaft 12 is formed of medium carbon 
steel such as S55C or case hardened steel such as SCM 415 
or SCM 420. Its surface is hardened to HRC 55-62 by induc 
tion hardening or carburizing hardening. 
0046. The larger gear 5 forming the reduction mechanism 
6 is integrally secured on the outer circumference of the nut 
14. Two supporting bearings 15, 16 are press-fit onto either 
side of the larger gear 5, via a predetermined interface. This 
makes it possible to prevent the generation of axial positional 
displacement between the supporting bearings 15, 16 and the 
larger gear 5 even though a thrust load would be applied to 
them from the drive shaft 7. In addition, each of the support 
ing bearings 15, 16 is formed as a deep grooveball bearing of 
the sealed type where shield plates are arranged on either side 
of the Support bearing. The plates prevent leakage of grease 
contained in the bearings and the penetration of worn powder 
or debris into the bearings from outside. 
0047. The electric linear actuator 1 is provided with an 
anti-rotation mechanism for the screw shaft 12. The anti 
rotation mechanism includes a cylindrical sleeve 18 and a 
guide pin 20, as shown in FIG. 1. The sleeve 18 is press 
formed from cold rolled steel sheet (e.g. MS SPCC family) 
with axially extending recessed grooves 18a. The grooves 
18a are arranged equidistantly along the sleeve periphery in a 
petaloid fashion in cross-section. The sleeve 18 has higher 
material strength and anti-wear property than those of the first 
housing 2a, of aluminum alloy. This increases the durability 
of the electric linear actuator 1. The arrangement of recessed 
grooves 18a, equidistantly along the sleeve periphery in a 
petaloid fashion, simplifies assembly of the guide pin 20 into 
the sleeve. The sleeve 18 may be formed of materials other 
than that previously described, examples are austenitic stain 
less steel sheet (e.g. JISSUS 304 family) or ferritic stainless 
steel sheet (e.g. JISSUS 430 family), cold rolled steel sheet 
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having liquid phase plating Such as electric plating or elec 
troless nickel plating, or high anticorrosive molten plating 
steel sheet (called as ZAM steel sheet). 
0048. As can be seen in FIGS. 4(a) and 4(b), the sleeve 18 

is press-fit into the blind bore 9 of the first housing 2a. It is 
prevented from rotating relative to the first housing 2a by 
protruding ridges 21. The ridges 21 are formed on the inner 
circumference of the blind bore 9. On the other hand, the 
guide pin 20 is mounted on the end of the screw shaft 12 via 
a through aperture 19 diametrically formed in the screw shaft. 
The through aperture 19 is hardened by high frequency hard 
ening to have a surface hardness of HRC 60-64. 
0049. It is preferable to use a needle roller from a needle 
roller bearing as the guide pin 20. The needle roller is easily 
available and has high anti-wear property and shearing 
strength. In particularly, the outer peripheral faces of each 
needle roller are crowned. This improves the durability of the 
needle roller (i.e. guide pin 20) by reducing the contacting 
Surface pressure by eliminating the edge load that would be 
caused between the through aperture 19 and the guide pin 20. 
0050. The guide pin 20, engaging the recessed grooves 
18a, is inserted in the through aperture 19. The guide pin 20 
can rotate in the through aperture 19. Thus, it is possible to 
provide the electric linear actuator 1 with an anti-rotation 
mechanism for the screw shaft 12 that can reduce the sliding 
friction and wear of the housing 2a and be manufactured at a 
low cost with a simple construction. In addition, the through 
aperture 19 is hardened to have a hardened layer with a 
surface hardness of HRC 60-64 by high frequency induction 
hardening. Thus, this improves the anti-wear property of the 
through aperture 19 and stably supports the guide pin 20 for a 
long term. 
0051 FIG. 5 shows a modified sleeve 18 of the sleeve 18. 
This sleeve 18' is press-formed of cold rolled steel sheet and 
formed with axially extending recessed grooves 18a arranged 
opposite to each other. Similar to the sleeve 18, this sleeve 18' 
has higher material strength and anti-wear property than 
those of the aluminum first housing 2a. Thus, this improves 
the durability and further reduces the manufacturing cost due 
to its simple configuration. 
0052. As can be seen in FIGS. 6(a) and 6(b), the sleeve 18' 

is press-fit into the blind bore 9 of the first housing 2a. This 
prevents rotation relative to the first housing 2a by protruded 
ridges 21 formed on the inner circumference of the blind bore 
9'. On the other hand, the guide pin 20 is mounted on the end 
of the screw shaft 12 via a through aperture 19 diametrically 
formed in the screw shaft. The guide pin 20 performs axial 
guide and anti-rotation functions of the screw shaft 12 relative 
to the first housing 2a. As described above, it will be appre 
ciated that the sleeve 18" secured on the first housing 2a and 
the guide pin 20, engaging the recessed grooves 18a, coop 
erate and constitute the anti-rotation mechanism for the screw 
shaft 12. 
0053 Also in this modification, the guide pin 20 is inserted 
in the through aperture 19 so that the guide pin 20 can rotate 
in the through aperture 19. Thus, this provides the electric 
linear actuator 1 with an anti-rotation mechanism for the 
screw shaft 12 that reduces sliding friction and wear on the 
housing 2a and can be manufactured at a low cost with a 
simple construction. 
0054 Finally as shown in FIGS. 7(a) and 7(b), the sleeve 
18 (18') can be axially secured by a holding ring 22 that is 
snap-fit in an annular groove (23) formed in the end of the 
blind bore 9. 
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0055. The holding ring 22 is press-formed from cold 
rolled steel sheet made with preservative characteristics by 
Zinc plating. A securing portion 22a has a circular configura 
tion and is adapted to be Snap-fit into the annular groove 23. 
A flattened portion 22b extends radially inward from the 
securing portion 22a. The flattened portion 22b is adapted to 
abut against an end of the sleeve 18 (18") to prevent the sleeve 
18 (18') from coming out of the bore. The securing portion 
22a is formed with slits 24 arranged equidistantly along the 
circumference of the securing portion 22a. The material of 
the holding ring 22 may be selected from austenitic stainless 
steel sheet, ferritic stainless steel sheet or ZAM steel sheet 
other than cold rolled steel sheet. 
0056. The electric linear actuator can be applied to electric 
linear actuators used in an electric motor for general indus 
tries and driving sections of an automobile etc. The ball screw 
mechanism converts the rotational input from an electric 
motor to the linear motion of a drive shaft. 
0057 The present disclosure has been described with ref 
erence to the preferred embodiment. Obviously, modifica 
tions and alternations will occur to those of ordinary skill in 
the art upon reading and understanding of the preceding 
detailed description. It is intended that the present disclosure 
be construed to include all Such alternations and modifica 
tions insofar as they come within the scope of the appended 
claims or their equivalents. 
What is claimed is: 
1. An electric linear actuator comprising: 
a housing: 
an electric motor mounted on the housing: 
a speed reduction mechanism for reducing rotational speed 

of the electric motor, via a motor shaft; 
a ball screw mechanism for converting rotational motion of 

the electric motor, transmitted via the speed reduction 
mechanism, to axial linear motion of a drive shaft, the 
ball screw mechanism comprising a nut and a screw 
shaft, the nut including a helical Screw groove on its 
inner circumference, the nut is rotationally supported by 
bearings mounted on the housing but is axially immov 
able with respect to the housing, the screw shaft is coaxi 
ally integrated with the drive shaft, the screw shaft 
includes a helical screw groove on its outer circumfer 
ence corresponding to the helical Screw groove of the 
nut, the screw shaft is inserted into the nut, via a large 
number of balls, the screw shaft is axially movably sup 
ported on the housing but is non-rotatable with respect to 
the housing: 

a blind bore is formed on the housing to contain an end of 
the screw shaft; and 

an anti-rotation mechanism for the screw shaft comprises a 
sleeve and a guide pin, the sleeve is press-formed from 
steel sheet and fit in the blind bore of the housing, the 
guide pin is mounted on the end of the screw shaft, via an 
aperture formed in the screw shaft and the guide pin 
axially movably engages with the sleeve but is non 
rotatable with respect to the sleeve. 

2. The electric linear actuator of claim 1, further compris 
ing protruding ridges on the inner circumference of the blind 
bore of the housing and the sleeve of the anti-rotation mecha 
nism engages the protruding ridges. 

3. The electric linear actuator of claim 2, wherein the sleeve 
is formed with axially extending recessed grooves arranged 
equidistantly along its periphery in a petaloid fashion, in 
cross-section. 
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4. The electric linear actuator of claim 1, wherein the sleeve 
is formed from stainless steel sheet. 

5. The electric linear actuator of claim 1, wherein the sleeve 
is formed from cold rolled steel sheet and surfaces of the 
sleeve are liquid phase plated. 

6. The electric linear actuator of claim 1, wherein an outer 
end of the blind aperture is formed with an annular groove, a 
holding ring is Snap-fit into the groove to abut against one end 
of the sleeve to hold the sleeve in the blind aperture. 

7. The electric linear actuator of claim 6, wherein the 
holding ring is press-formed from Steel sheet, the holding ring 
includes a securing portion and a flattened portion, the secur 
ing portion has a circular configuration and is Snap-fit into the 
annular groove, the flattened portion extends radially inward 
from the securing portion, the flattened portion abuts against 
an end of the sleeve, the securing portion is formed with slits 
equidistantly arranged along the circumference of the secur 
ing portion. 

8. The electric linear actuator of claim 6, wherein the 
holding ring is formed of ZAM steel sheet. 

9. The electric linear actuator of claim 1, wherein the 
through aperture is formed with a predetermined hardened 
layer by high frequency induction hardening. 

10. The electric linear actuator of claim 1, wherein outer 
peripheral faces of the guide pin are crowned. 

11. The electric linear actuator of claim 1, wherein the 
housing is formed of aluminum alloy. 
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