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[51] ABSTRACT 
A linear motion guide unit includes a pair of guide 
members each formed with a guide groove and pro 
vided to be relatively movable parallel with a longitudi 
nal axis of the unit. A plurality of rolling members are 
provided in rolling contact with the guide grooves of 
the guide members. A retainer assembly, including a 
retainer plate formed with a plurality of windows and at 
least one grooved wheel mounted at one end of the 
retainer plate, is disposed in a space de?ned between the 
guide grooves. A wire is passed around the grooved 
wheel and ?xedly attached to the guide members. The 
total length of the retainer assembly is shorter than 
either of the guide members. 

5 Claims, 3 Drawing Sheets 
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LINEAR MOTION GUIDE UNIT HAVING A 
SYNCHRONIZED RETAINER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention generally relates to a linear motion 

guide unit, and, in particular, to such a linear motion 
guide unit including a retainer which retains rolling 
members in position and which is moved in synchro 
nism with a bed and a table. 

2. Description of the Prior Art 
A linear motion rolling contact guide unit is well 

known in the art and it typically includes a bed, a table, 
a plurality of rolling members, such as balls or rollers, 
interposed between the bed and the table and a retainer 
for retaining the rolling members in position between 
the bed and the table. Also known is such a linear mo 
tion guide unit including a belt for preventing the re 
tainer from being shifted in position as disclosed in the 
Japanese Patent Laid-open Pub. No. 56-113824. In this 
unit, however, since a pair of pulleys is disposed on both 
ends of the retainer and the top and bottom transfer 
surfaces are connected by belts via respective belts, 
whereby the movement of the retainer is limited to a 
half of the bearing unit or guide unit itself through the 
pulleys and belts and the belts also serve as dust covers. 
However, in the prior art structure utilizing belts for 

preventing the retainer from shifting in position, since 
the pulleys are disposed outside of the bed and the table, 
the overall length of the bearing unit or guide unit tends 
to become excessively long. Besides, in the prior art 
device, since a pulley is provided at each end of the 
retainer, the total length of the retainer tends to be 
longer and the weight of each of these pulleys is added 
to the bearing unit or guide unit, so that the retainer is 
more susceptible to deformations and there is also a 
disadvantage of an increase in the partial abnormal wear 
and sliding resistance. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the present inven 
tion there is provided an improved linear motion guide 
unit which generally includes a pair of elongated guide 
members, each formed with a guide groove located 
opposite to each other, a plurality of rolling members 
partly received in the guide groove of each of the guide 
members, an elongated retainer for retaining the rolling 
members in position and spaced apart from one another, 
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a pair of rotary members disposed at opposite ends of 55 
the retainer, an endless wire extended between the pair 
of rotary members, a ?rst attaching means for attaching 
said wire to one of said pair of guide members and a 
second attaching means for attaching said wire to the 
other of said pair of guide members. The total longitudi 
nal length of the retainer assembly, including the rotary 
members, is shorter than the longitudinal length of ei 
ther of the pair of guide members. 

In accordance with another aspect of the present 
invention, there is provided a linear motion guide unit 
which generally includes a pair of elongated guide 
members, each formed with a guide groove located 
opposite to each other, a plurality of rolling members 
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2 
partly received in both of the guide grooves, an elon— 
gated retainer for retaining the rolling members in posi 
tion and spaced apart from one another, a rotary mem 
ber rotatably provided at one end of the retainer, and a 
wire having one end ?xedly attached to one of the pair 
of guide members and other end ?xedly attached to the 
other of the pair of guide members with its intermediate 
portion passed around the rotary member, whereby the 
retainer is normally biased in a direction from its end 
where the rotary member is provided to other end 
where no such rotary member is provided. In this struc 
ture also, the total length of the retainer assembly, in 
cluding the rotary member, is set to be shorter than the 
longitudinal length of each of the pair of guide mem 
bers. 

It is therefore a primary object of the present inven 
tion to provide an improved linear motion guide unit 
high in performance and reliable and smooth in opera 
tion. 
Another object of the present invention is to provide 

an improved linear motion guide unit capable of pre 
venting its retainer from being shifted in position. 
A further object of the present invention is to provide 

an improved linear motion guide unit free of changes in 
sliding resistance, free of modi?cations of the unit and 
free of the occurrence of partial abnormal wear. 
A still further object of the present invention is to 

provide an improved linear motion guide unit having a 
synchronized retainer compact in size and simple in 
structure. 

Other objects, advantages and novel features of the 
present invention will become apparent from the fol 
lowing detailed description of the invention when con 
sidered in conjunction with the accompanying draw 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration showing in ex 
ploded, perspective view a linear motion guide unit 
constructed in accordance with one embodiment of the 
present invention; 

FIG. 2 is a schematic illustration showing in plan 
view the linear motion guide unit of FIG. 1; 
FIG. 3 is a schematic illustration showing in end view 

the linear motion guide unit of FIG. 1; and 
FIG. 4 is a schematic illustration showing in ex 

ploded, perspective view a linear motion guide unit 
constructed in accordance with another embodiment of 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1, there is schematically 
shown a linear motion guide unit constructed in accor 
dance with one embodiment of the present invention. 
As shown, the present linear motion guide unit gener 
ally includes a pair of elongated guide members 1 and 2, 
which are identical in structure in this embodiment. 
Each of the guide members 1 and 2 is generally rectan 
gular in cross section and is provided with a plurality of 
threaded holes at its top and/or bottom surface for 
mounting on a desired object. Each of the guide mem 
bers 1 and 2 is formed with a guide groove 1a or 2a at 
its opposite side surface. In the present embodiment, the 
guide groove 1a or 2a has a V-shaped cross section. 
When assembled, the guide grooves la and 2a are lo 
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cated opposite to each other to de?ne a guide channel 
therebetween. 
A plurality of rolling members 4, or rollers in the 

present embodiment, are provided in the guide channel 
to thereby provide a rolling contact between the left 
and right guide members 1 and 2. In the present embodi 
ment, the rollers 4 are provided in the so-called crossed 
arrangement, so that any two adjacent rollers 4 are 
oriented to extend their rotating axes perpendicular to 
each other when viewed in the longitudinal direction. 
Also provided between the left and right guide mem 

bers 1 and 2 is a retainer plate 3 which is elongated and 
formed with a plurality of windows 3a, such as 31-—3a,,, 
for receiving therein respective rollers 4 in predeter 
mined orientation to de?ne the so-called crossed ar 
rangement. With this arrangement, the linear motion 
guide unit can sustain a load in any direction and pro 
vide a rigid structure with a minimum amount of elastic 
deformation. Each of the rollers 4, or 41-4,, in the illus 
trated embodiment, retained by the retainer 3 in position 
may rotate or roll within its window 3a while keeping a 
rolling contact with each of the guide grooves 1a and 
2a. 
The retainer plate 3 is provided with a holding mem 

ber 7 or 8 at each end for holding a wheel 9 or 10 rotat 
ably. Descried more in detail, the holding member 7 or 
8 is generally H-shaped and its one bifurcated end is 
?xedly attached to a corresponding end of the retainer 
plate 3 and its other bifurcated end is provided with a 
pin 11 or 12 at its free end with the wheel 9 or 10 being 
provided to be rotatable around the corresponding pin 
11 or 12. Each of the wheels 9 and 10 is formed with a 
groove along its peripheral surface and an endless wire 
13 is extended between the wheels 9 and 10. The wheels 
9 and 10 have such a diameter that the distance between 
the forward and backward runs of the endless wire 13 is 
larger than the height of the retainer plate 3 so as to 
prevent the wire 13 from coming into contact with the 
retainer plate 3. 
Of importance, a retainer assembly including the 

retainer plate 3 and a pair of wheels 9 and 10, is so 
structured to have a total length which is shorter than 
the guide members 1 and 2, so that the retainer assembly 
is completely located in a space de?ned by the opposed 
guide grooves la and 2a when the guide members 1 and 
2 are located at its home position, as best shown in FIG. 
2. 
A top connection plate 14 has its one end ?xedly 

attached to a ?rst point on the endless wire 13 and has 
its other end ?xedly attached to the left guide member 
1 by means of screws 16 threaded into threaded holes 1c 
provided in the left guide member 1. Similarly, a bottom 
connection plate 15 has its one end ?xedly attached to a 
second point on the endless wire 13 and has its other end 
?xedly attached to the right guide member 2 by means 
of screws 17 threaded into threaded holes 2c provided 
in the right guide member 2. In this manner, the left 
guide member 1 is operatively coupled to the endless 
wire 13 via the top connection plate 14 and the right 
guide member 2 is operatively coupled to the endless 
wire 13 via the bottom connection plate 15. 
Also provided in the guide members are end screws 5 

and 6 which are screwed into threaded holes 1b and 2b, 
respectively, to thereby serve as stoppers for limiting 
the movement of the retainer 3 in the longitudinal direc 
tion. That is, the heads of screws 5 and 6 de?ne end 
walls at each end of the guide grooves 1a and 2a so as to 
come into engagement of the roller 4 located at the far 
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4 
end to prevent the retainer 3 from slipping away from 
the guide channel de?ned between the guide grooves 1a 
and 2a. Also provided in each of the guide grooves 1a 
and 2a is a relief recess 1d and 2d, respectively, which 
may serve to receive therein the tip end of the inclined 
roller 4, thereby allowing to maintain the orientation of 
the roller 4 in a predetermined fashion. 

In operation, when one of the right and left guide 
members 1 and 2 is driven to move in a direction paral 
lel to the longitudinal axis of the unit relative to the 
other of the right and left guide members 1 and 2, the 
endless wire 13 also starts to travel along its endless 
path passing around the wheels 9 and 10 since the guide 
members 1 and 2 are ?xedly attached to the endless wire 
13 via the connection plates 14 and 15, respectively. 
Suppose that the right guide member 2 is ?xedly at 
tached to a stationary object and the left guide member 
1 is moved linearly to left bottom in FIG. 1, the endless 
wire 13 travels counterclockwise since the top connec 
tion plate 14 ?xedly attached to both of the left guide 
member 1 and the endless wire 13 also moves toward 
left bottom. While, the other bottom connection plate 
15 remains stationary since it is ?xedly attached to the 
stationary right guide member 2. Accordingly, when 
the left guide member 1 moves over a distance L rela 
tive to the right guide member 2, the retainer plate 3 
moves only a half of distance L, i.e., L/2, relative to the 
right guide member 2. In this manner, the movement of 
the retainer plate 3 is always controlled by and synchro~ 
nized with the movement of one of the right and left 
guide members 1 and 2 relative to the other. Therefore, 
since the movement of the retainer plate 3 is always 
controlled, there is no chance that the retainer plate 3 
would be shifted in position even is a relative movement 
is produced between the left and right guide members 1 
and 2 frequently. 

In the above-described embodiment, the guide mem 
bers 1 and 2 are disposed horizontally. However, these 
paired guide members 1 and 2 may be disposed in any 
other arrangement, if desired. For example, these guide 
members 1 and 2 may be disposed one on top of the 
other as spaced apart from each other. 

Referring now to FIG. 4, there is schematically 
shown a linear motion guide unit constructed in accor 
dance with another embodiment of the present inven 
tion, which is similar in many respects to the above 
described embodiment, so that like numerals indicate 
like elements. 
FIG. 4 illustrates a particular embodiment when a 

pair of elongated guide members 1 and 2 is arranged 
vertically. Thus, these guide members 1 and 2 are simi 
lar in structure and function to those guide members 1 
and 2 shown in FIGS. 1 through 3 excepting the fact 
that they are arranged vertically. Between the guide 
members 1 and 2 is arranged a retainer plate 3 which is 
also similar in structure to the previously described 
retainer plate 3 shown in FIGS. 1 through 3. 

In the embodiment shown in FIG. 4, however, a 
wheel 21 is provided only at one end, or top end in the 
illustrated embodiment, of the retainer plate 3, and the 
wheel 21 is provided at the top end of the retainer plate 
3 through a holding member or bracket 20 such that the 
rotating axis of the wheel 21 is substantially in parallel 
with the plane of the retainer plate 3. For this purpose, 
the holding member 20 has one end ?xedly attached to 
the top end of the retainer plate 3 and provided with a 
pin 23 which extends in a direction parallel with the 
plane of the retainer plate 3 and which supports the 
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wheel 21 rotatably therearound. The wheel 21 is pro 
vided with an outer peripheral groove along its periph 
eral surface for guiding a wire 22. The wire 22 has one 
end ?xedly attached to the top end of the guide member 
1 by means of an end screw 5 and other end ?xedly 
attached to the top end of the guide member 2 by means 
of an end screw 6. The intermediate portion of the wire 
22 is passed around the wheel 21, so that the retainer 
assembly including the retainer plate 3 and the wheel 21 
is suspended by the wire 22. In this embodiment, the 
wheel 21 is disposed in the space de?ned by the guide 
grooves 1a and 2a of the respective guide members 1 
and 2 and the wire 22 is guided and received in the 
respective relief recesses 1d and 2d of the guide mem 
bers 1 and 2. 

With the above-described embodiment, the wire sus 
pends the retainer assembly including the retainer plate 
3 and the wheel 21 against the gravity force to keep the 
retainer assembly in position. And, when one of the 
guide members 1 and 2 is caused to move vertically 
relative to the other, the retainer plate 3 is controlled to 
move over a distance which is only a half of the distance 
travelled by one of the guide members 1 and 2 relative 
to the other. In this manner, the movement of the re 
tainer plate 3 is always controlled and limited to a half 
of a relative distance travelled between the guide mem 
bers 1 and 2. 

In the above-described particular embodiment shown 
in FIG. 4, use is made of the gravity force to keep the 
retainer plate 3 urged in one particular direction. How 
ever, alternatively, use may also be made of any other 
means or structures for keeping the retainer plate 3 
urged in one particular direction. For example, use may 
be made of an elastic or resilient means, such as rubber 
or springs, to keep the retainer plate 3 urged or biased in 
one particular direction. In such alternative structured, 
the guide unit shown in FIG. 4 may also be disposed 
horizontally instead of the illustrated vertical arrange 
ment. 
Moreover, in the above-described embodiments, use 

has been made of wheels or pulleys as rotary members, 
however, as an alternative structure, use may also be 
made of a pin. In addition, use may also be made of a 
belt instead of wire. Besides, in the above-described 
embodiments, rollers have been used as rolling mem 
bers, but use may also be made of balls as rolling mem 
bers. In the case of using balls as rolling members, how 
ever, the cross sectional shape of each of the guide 
grooves 1a and 2a must be varied correspondingly. 
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6 
While the above provides a full and complete disclo 

sure of the preferred embodiments of the present inven 
tion, various modi?cations, alternate constructions and 
equivalents may be employed without departing from 
the true spirit and scope of the invention. Therefore, the 
above description and illustration should not be con 
strued as limiting the scope of the invention, which is 
de?ned by the appended claims. 
What is claimed is: 
1. A linear motion guide unit, comprising: 
a pair of elongated guide members, which are pro‘ 

vided to be relatively movable in parallel with a 
longitudinal axis of said unit, each of said pair of 
guide members being formed with a guide groove 
having a predetermined cross sectional shape; 

a plurality of rolling members disposed in a space 
de?ned by and in rolling contact with the guide 
grooves of said pair of guide members; 

a retainer assembly movably disposed in said space 
for retaining said plurality of rolling members 
spaced apart from one another and in position, said 
retainer assembly including an elongated retainer 
member and a pair of grooved rotating members 
rotatably provided at opposite ends of said retainer 
member, a total length of said retainer assembly 
being less than each of said pair of guide members; 

an endless wire extended around and between said 
pair of rotating members; 

?rst connecting means for connecting a ?rst point on 
said endless wire to one of said pair of guide mem 
bers; and 

second connecting means for connecting a second 
point on said endless wire to the other of said pair 
of guide members. 

2. The guide unit of claim 1, wherein said pair of 
guide members are equal in length. 

3. The guide unit of claim 1, wherein said retainer 
members is a ?at plate formed with a plurality of win 
dows for receiving therein partly said plurality of roll 
ing members, respectively. 

4. The guide unit of claim 3, wherein said plurality of 
rolling members are rollers which are provided such 
that any two of said plurality of rollers are arranged to 
extend their rotating axes perpendicular to each other 
when viewed in a direction of the longitudinal axis of 
said unit. 

5. The guide unit of claim 1, wherein said pair of 
guide members may be arranged spaced apart from each 
other horizontally or vertically. 
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