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(57) ABSTRACT

A linear guidance system including a guide rail (1) and a
carriage (2) guided displaceably on the guide rail by at least
two ball bearings (3, 3'), wherein the ball bearings comprise a
plurality of balls (4) and a ball cage (5) and the guide rail (1)
has running surfaces (9, 9') and the carriage (2) has running
surfaces (10, 10") for the rolling movement of the balls (4) of
the ball bearings (3, 3'), wherein the carriage (2) includes a
profile member (11) which is substantially C-shaped in cross-
section, wherein the running surfaces (10, 10') are provided at
end portions (11", 11") of the C-shaped profile member (11)
and the carriage (2) further includes a plate (12) which
extends between end portions (11', 11") of the C-shaped
profile member (11) of the carriage (2) and is connected to the
end portions (11', 11"), forming a closed hollow profile.
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1
LINEAR GUIDANCE SYSTEM COMPRISING
A HOLLOW-PROFILE RAIL

CROSS REFERENCE TO RELATED
APPLICATIONS

This claims priority from German Patent Application DE
102007040230.0 filed Aug. 25, 2007 and is a 371 (national
stage) application of PCT Application PCT/EP2008/061029
filed Aug. 22, 2008

BACKGROUND OF THE INVENTION

The invention concerns a linear guidance system compris-
ing a guide rail and a carriage which is guided displaceably on
the guide rail by way of at least two ball bearings, wherein the
ball bearings respectively comprise a plurality of balls and a
ball cage and the guide rail has running surfaces and the
carriage has running surfaces for the rolling movement of the
balls of the ball bearings.

Linear guidance systems can be used in the most widely
varying areas. Automobile engineering involves the use of
linear guidance systems with a high load-bearing capacity
inter alia for vehicle sliding doors, load floor pans, variable-
length consoles in the vehicle interior and other devices.

In the area of vehicle sliding doors, for reasons of stability
guide rails on which the sliding doors are guided are fre-
quently mounted at the outside of the bodywork. Such mount-
ing at the outside of the bodywork admittedly ensures a high
stability for the guidance system under the loading of the
weight of the sliding door, but the guide rails mounted on the
outside of the bodywork are visible when the sliding door is
closed and considerably spoil visual appearance. In addition,
by virtue of being fitted on the outside of the vehicle, those
guide rails are constantly exposed to external weather condi-
tions and therefore corrode more rapidly than internally
mounted guidance systems or require a considerably higher
level of corrosion protection. In addition such guide rails are
profiled so that dirt out of the environment rapidly accumu-
lates at and in the rails and that very rapidly causes a deterio-
ration in the running properties of the guidance system.

A sliding door for motor vehicles having a guide rail
mounted on the inside of the door, in which some of the
aforementioned disadvantages of guide rails mounted on the
outside of the bodywork are overcome is disclosed in DE 43
14 115 Al. The described guidance system for a motor
vehicle sliding door however does not have particularly good
running properties and thus does not have a good feel and is
comparatively noisy.

The object of the present invention was that of providing a
linear guidance system which can carry high loads, which
involves the production of a low level of noise, which is of a
compact structure, which permits long displacement travel
movements and which is comparatively inexpensive to pro-
duce. A further object of the invention was that of providing a
linear guidance system for vehicle sliding doors, load floor
pans, variable-length consoles in the vehicle interior etc, hav-
ing the aforementioned properties.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 shows a perspective view inclinedly from above of
a linear guidance system according to the invention in which
the carriage embraces the guide rail,
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FIG. 2 shows a view in cross-section in relation to its
longitudinal extent of the linear guidance system according to
the invention of FIG. 1,

FIG. 3a shows a bottom view of a strip-shaped ball cage of
the linear guidance system according to the invention,

FIG. 3b shows a side view of a strip-shaped ball cage of the
linear guidance system according to the invention,

FIG. 3¢ shows a top view of a strip-shaped ball cage of the
linear guidance system according to the invention,

FIG. 4 shows a cross-section through the strip-shaped ball
cage of FIG. 3 along section line C-C,

FIG. 5 shows a cross-section through the strip-shaped ball
cage of FIG. 3 along section line D-D,

FIG. 6 shows a cross-section through the strip-shaped ball
cage of FIG. 3 along section line F-F,

FIG. 7 shows a perspective view inclinedly from above of
a further embodiment of a linear guidance system according
to the invention, in which the guide rail embraces the carriage,

FIG. 8 shows a view in cross-section in relation to its
longitudinal extent of the linear guidance system according to
the invention of FIG. 7,

FIG. 9 shows a perspective view inclinedly from above of
a further embodiment of a linear guidance system according
to the invention, in which the guide rail embraces the carriage,
and

FIG. 10 shows a view in cross-section in relation to its
longitudinal extent of the linear guidance system according to
the invention of FIG. 9.

BRIEF SUMMARY OF THE INVENTION

According to the invention that object is attained by a linear
guidance system of the kind set forth in the opening part of
this specification, which is characterised in that the carriage
includes a profile member which is substantially C-shaped in
cross-section, wherein the running surfaces are provided at
the respective end portions of the C-shaped profile member
and the carriage further includes a plate which extends
between the end portions of the C-shaped profile member of
the carriage and is connected to said end portions, forming a
closed hollow profile member.

More specifically the invention is a linear guidance system
including a guide rail (1) and a carriage (2) which is guided
displaceably on the guide rail by way of at least two ball
bearings (3, 3"). The ball bearings respectively include a plu-
rality of balls (4) and a ball cage (5). The guide rail (1) has
running surfaces (9, 9') and the carriage (2) has running
surfaces (10, 10") for the rolling movement of the balls (4) of
the ball bearings (3, 3"). The carriage (2) includes a profile
member (11) which is substantially C-shaped in cross-sec-
tion. The running surfaces (10y, 10') are provided at the
respective end portions (11', 11") of the C-shaped profile
member (11). The carriage (2) further includes a plate (12)
which extends between the end portions (11', 11") of the
C-shaped profile member (11) of the carriage (2) and is con-
nected to the end portions (11', 11"), forming a closed hollow
profile.

DETAILED DESCRIPTION OF THE INVENTION

The term ball cage in accordance with the present invention
includes all kinds of known ball cages, in particular strip-
shaped ball cages, which hold the balls of a single ball race-
way or rolling surface, and bridge ball cages in which the ball
cages for a plurality of ball raceways or rolling surfaces are
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connected together by way of a connecting element referred
to as a bridge. The strip ball cage is preferred in accordance
with the invention.

In general and in accordance with the invention preferably
the C-shaped profile member of the carriage is in one piece.
The invention however also includes those variants in which
the C-shaped profile member is composed of a plurality of
individual elements. That can be for example two mutually
opposite U-shaped profile members which include running
surfaces for the rolling movement of the balls and which form
the end portions of the C-shaped profile member, and a plate-
shaped member which extends between the two U-shaped
profile members and connects together them and substan-
tially like the plate according to the invention which would
then be arranged on the opposite side of the plate-shaped
member.

The overall length of the linear guidance system is substan-
tially predetermined by the length of the guide rail. The car-
riage guided displaceably on the guide rail is considerably
shorter than the guide rail. The maximum displacement travel
is determined by the overall length of the guide rail and the
ratio of the length of the carriage to the length of the guide rail.
With a given length for the guide rail the maximum possible
displacement travel for an object secured to the carriage is
correspondingly longer, the shorter the carriage is. The selec-
tion of the length of the carriage guided displaceably on the
guide rail is determined however not only in accordance with
the desired displacement travel but also in accordance with
the required load-bearing capacity and stability of the linear
guidance system. The longer the carriage is, the correspond-
ingly higher are the load-bearing capacity, running stability
and quietness and smoothness of operation, as, with a ball
bearing of the same configuration, a longer carriage is rolled
at the same time on more balls than a shorter carriage.

With the linear guidance system according to the invention
the carriage has a plate which extends between the end por-
tions of the substantially C-shaped profile member of the
carriage and is connected to the end portions non-releasably
or releasably, preferably non-releasably. In a preferred
embodiment the plate is connected to the end portions of the
C-shaped profile member by means of a welded connection.
The C-shaped profile member and the plate secured between
the end portions thereof form in cross-section a closed hollow
profile like a profile member closed in a tubular configuration.

In a variant of the linear guidance system according to the
invention the carriage formed as a hollow profile member
from the C-shaped profile member and the plate embraces the
guide rail. This variant is shown for example in accompany-
ing FIGS. 1 and 2.

In an alternative variant of the linear guidance system
according to the invention the guide rail has a profile member
which is substantially C-shaped in cross-section and at the
respective end portions of which the running surfaces are
provided and which embraces the carriage formed as a hollow
profile from the C-shaped profile member and the plate. This
variant is shown for example in accompanying FIGS. 7,8, 9
and 10.

Closure of the C-shaped profile member of the carriage to
constitute a hollow profile or tubular profile by means of the
plate connected to the end portions of the C-shaped profile
member achieves a very high loading value and extremely
good torsional stability and good overload safety for the
linear guidance system.

The use of a plate for connecting the respective end por-
tions of the C-shaped profile member of the carriage has the
further advantage that tolerances of the individual parts,
which occur in production of the linear guidance system, can
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be compensated when connecting the plate to the end portions
of'the C-shaped profile member. When the plate is connected
to the end portions of the C-shaped profile member, the
C-shaped profile member can be compressed to a greater or
lesser degree to compensate for tolerances and remains in that
position after the plate is connected to the end portions. It is
possible in that way to compensate not only for tolerances in
manufacture of the C-shaped profile member of the carriage
but also tolerances in manufacture of the guide rail.

In a preferred embodiment of the linear guidance system
according to the invention the plate for connecting the respec-
tive end portions of the C-shaped profile member of the car-
riage is an apertured plate with through openings for mount-
ing securing means. Such an apertured plate is lower in
weight than a continuous plate and affords many different
securing and mounting options.

In a further embodiment of the linear guidance system
according to the invention the ball cage has a plurality of
substantially circular through openings which are arranged in
succession in a row and into which the balls are inserted,
wherein the inside diameter of the through openings tapers
conically in the direction from a running surface of the guide
rail to the associated running surface of the carriage to an
inside diameter or is constricted by limiting means to an
inside diameter which is smaller than the diameter of the balls
so that the balls are secured in the through openings to prevent
them from falling out of the through openings in the direction
of the running surface of the carriage.

With this embodiment of the strip-shaped ball cage of the
linear guidance system according to the invention the balls
are fitted in the through openings and are prevented from
falling out upwardly, that is to say in the direction from a
running surface of the guide rail towards the associated run-
ning surface of the carriage, insofar as either the inside diam-
eter of the through openings is tapered conically to an inside
diameter which is smaller than the diameter of the balls, or the
inside diameter of the through openings is constricted by
limiting means to an inside diameter which is smaller than the
diameter of the balls.

In a further embodiment of the linear guidance system
according to the invention the ball cage is elastically deform-
able and is secured to the guide rail.

In a further embodiment of the linear guidance system
according to the invention the balls are held with a prestress-
ing against the running surfaces of the guide rail by the ball
cage. That ensures that the balls always bear against the
running surfaces of the guide rail, thereby avoiding chattering
and rattling and troublesome noise generation on the part of
the ball bearing, for example when vibration occurs, and more
specifically even with balls which are precisely not under a
loading between the running rail and the carriage. To ensure
the prestressing effect the ball cage is elastically deformable
or flexible.

In a further embodiment provided at the through openings
of the ball cage are elastically deformable holding means
which are of such a configuration that they secure the balls to
prevent them from falling out of the through openings in the
direction of the running surface, arranged under the ball cage,
of the guide rail, when the balls do not bear against the
running surface. As the balls are held with a prestressing
against the running surfaces of the guide rail by the ball cage
and the upper holding means, that securing effect comes into
operation only when the balls do not bear against the running
surface, for example upon assembly and storage of the ball
cage.

Preferably the elastically deformable holding means, inthe
direction of the running surface arranged under the ball cage,
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are in the form of legs which are prestressed elastically
towards the center of the through openings. As those holding
means are only required when the balls do not bear against the
running surface it is sufficient if there are provided one or two
such legs at each through opening to secure the ball in the
through opening to prevent it from falling out. It will be
appreciated that it is also possible to provide a plurality of
such legs. Upon assembly of the ball cage, namely when
inserting the balls into the through openings in the ball cage,
the balls are inserted into the ball cage from below, in which
case the holding means or legs are temporarily urged apart so
that a ball can be inserted.

The strip-shaped ball cage is simple and inexpensive to
produce and fit to the guide rail and affords good running
properties for the linear guidance system. The length of the
ball cage and the number of balls and through openings
arranged therein substantially depends on the overall length
of the guidance system and the displacement travel move-
ment, but also on the required load-bearing capacity of the
linear guidance system, the desired feel and smoothness and
quietness of running operation.

In a preferred embodiment of the linear guidance system
according to the invention the side edges in the longitudinal
extent of the strip-shaped ball cage engage into two grooves
disposed in mutually opposite relationship in the longitudinal
extent of the guide rail for securing the ball cage to the guide
rail. For that purpose, besides the running surfaces of the
guide rail, there are provided two grooves which face towards
each other with their openings. The side edges of the strip-
shaped ball cage are introduced into those grooves. In that
case the arrangement of the grooves is so selected that the ball
cage is slightly bent upon fixing transversely with respect to
its longitudinal axis and by virtue of its flexibility or elasticity
always urges the balls with a prestressing against the running
surface of the guide rail. Desirably therefore the strip-shaped
ball cage is made from a flexible elastic material, preferably
plastic material. It can however also be made from metal, for
example steel or high-quality steel.

In a quite particularly preferred embodiment of the linear
guidance system according to the invention the guide rail on
two mutually opposite sides has respectively one running
surface and one ball bearing. Alternatively however it is also
possible to provide on the guide rail more than two running
surfaces and two ball bearings, for example two running
surfaces and two ball bearings on each side of the guide rail.
For most applications however it is sufficient if there is
respectively precisely one running surface and one ball bear-
ing provided on each of the oppositely disposed sides of the
guide rail.

In a further preferred embodiment of the linear guidance
system according to the invention the strip-shaped ball cage
in its longitudinal extent at least portion-wise and preferably
over its entire length has at least one torsion groove (groove-
shaped opening). Preferably the at least one torsion groove is
arranged on the side of the ball cage, that is towards the
running surfaces of the guide rail. That at least one torsion
groove influences or alters the elastic flexibility of the strip-
shaped ball cage transversely to its longitudinal axis. The
prestressing force of the balls against the running surfaces of
the guiderail can be varied or adjusted, by the width and depth
of the at least one torsion groove. A further advantage of the
at least one torsion groove is that it can serve as a storage
chamber for a lubricant which is usually employed in relation
to ball bearings.

In a further preferred embodiment of the linear guidance
system according to the invention the strip-shaped ball cage,
on the side remote from the running surfaces of the guide rail,
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has a plurality of knob-shaped raised portions arranged in
succession in a row and in the proximity of the side edges in
the longitudinal extent of the ball cage. Those knob-shaped
raised portions have a number of advantages. The rolling
movement of the balls on the running surface of the guide rail
upon displacement of the carriage provides that the entire ball
cage is also entrained or displaced in the longitudinal direc-
tion of the guide rail. The knob-shaped raised portions in the
proximity of the side edges of the strip-shaped ball cage
reduce the contact area of the regions of the side edges within
the grooves provided on the guide rail for holding the ball
cage, and thus the frictional resistance. In addition the knob-
shaped raised portions provide for good distribution of lubri-
cant which is desirably provided in the grooves on the guide
rail for easier displacement of the ball cage.

In a further preferred embodiment the strip-shaped ball
cage, at its two end portions, has end abutments which are of
such a configuration that the carriage cannot be displaced
beyond an end of the ball cage but encounters the end abut-
ment upon reaching an end of the ball cage. When that occurs
and if the end of the guide rail has not yet been reached in the
displacement of the carriage the carriage pulls or entrains the
ball cage to the end of the displacement travel. The end
abutments at the respective ends of the ball cage ensure that
the carriage always remains with its full length over the ball
cage and is not displaced therebeyond. That improves stabil-
ity, running properties and load-bearing capacity of the guid-
ance system according to the invention.

Further advantages, features and configurations of the lin-
ear guidance system according to the invention will be appar-
ent from the description hereinafter of a preferred embodi-
ment and the accompanying Figures.

In the various Figures parts which involve mutually corre-
sponding functions are denoted by the same references, even
if they can differ from each other in their specific configura-
tion.

FIG. 1 shows a perspective view inclinedly from above of
a particularly preferred embodiment of the linear guidance
system according to the invention comprising a guide rail 1, a
carriage 2 and two ball bearings 3 and 3'. As shown in FIG. 2
the guide rail 1 in this embodiment which is particularly
preferred according to the invention is produced in the form of
aprofile member produced by extrusion, preferably compris-
ing aluminum. The guide rail 1 is of a substantially box-
shaped profile having cavities and stabilisation struts in its
interior. Running surfaces 9 and 9' are arranged on two oppo-
site sides of the guide rail. The profile member extends further
laterally of the running surfaces forming mutually facing
grooves 6 and 6', into which the side edges of the ball cage 5
engage. The ball cage 5 is equipped with balls 4 which are
secured upwardly against falling out by the inside diameter of
the through openings tapering conically. The ball cage 5 holds
the balls 4 with a prestressing against the running surfaces 9
and 9' of the guide rail 1.

It can further be clearly seen from FIG. 2 that the carriage
2 comprises a substantially C-shaped profile member 11 with
running surfaces 10 and 10" and a plate 12 connected to the
end portions 11' and 11" of the C-shaped profile member 11.
The C-shaped profile member 11 and the plate 12 connected
thereto form a closed hollow profile. The plate 12 is welded to
the end portions 11' and 11" of the C-shaped profile member
11.

The plate 12 in FIG. 1 can be an apertured plate (not
shown). The apertured plate 12 can be used for securing an
object to be displaced, when the guide rail is mounted sta-
tionarily. Alternatively the carriage 2 can be secured by way
of the apertured plate stationarily and the guide rail 1 can be
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secured to an object to be displaced such as for example a
vehicle sliding door. The guide rail is usually secured by way
of connecting portions fixed to the respective ends of the
guide rail (not shown).

FIGS. 3a, 3b and 3¢ show the strip-shaped ball cage 5
which is suitable according to the invention, with in this view
only two balls 4 arranged in the through openings 7. It will be
appreciated that, in a completely assembled linear guidance
system, a ball 4 is provided in each or at least most of the
through openings 7.

FIG. 4 shows a cross-sectional view on an enlarged scale of
the ball cage 5 of FIG. 3 along the section line IV-IV. The
conical tapering of the inside diameter of the through opening
7 and the holding means 15 in the form of elastic legs can be
clearly seen herein. The conically tapered wall surface 8 of
the through opening bears against the ball above the central
plane of the ball and the holding means 15 bear against the
ball beneath the central plane thereof and thus prevent the ball
from falling out of the through opening 7. The ball cage is
desirably strip shaped and side edges (5',5"), are provided in
a longitudinal extent (A) of the strip-shaped ball cage (5) that
can engage into two grooves (6, 6') disposed in mutually
opposite relationship in a longitudinal extent (B) of the guide
rail (1) for securing the ball cage (5) to the guide rail.

It can also be clearly seen from FIG. 4 that knob-shaped
raised portions 14 are arranged on the ball cage 5 in the
proximity of the side edges. The lower view in FIG. 3 shows
that the knob-shaped raised portions 14 are arranged in suc-
cession in a row and at uniform spacings on the top side of the
ball cage 5. The knob-shaped raised portions 14 reduce the
contact area of the ball cage in the grooves 6 and 6' on the
guide rail 1 and thus reduce the frictional resistance.

FIG. 5 shows a cross-section through the ball cage 5 in FIG.
3 along the section line V-V. FIG. 5 shows essentially the
same sectional view as FIG. 4 but without a ball fitted into the
sectioned through opening 7.

As shown in FIG. 5 the ball cage 5, on the underside, has a
torsion groove 13 (groove-shaped opening) which extends
substantially over the entire length of the ball cage and which
influences the flexibility and elasticity of the ball cage trans-
versely with respect to its longitudinal extent. Thus the pre-
stressing (prestressing force) of the balls against the running
surfaces 9 and 9' of the guide rail 1 can be varied or adjusted
by the selection of the width and depth of the torsion groove
13. In the present description reference is made to a torsion
groove although that extends through the through openings of
the ball cage and no longer actually represents a groove in the
through openings. It would equally be possible also to refer to
many individual (small) torsion grooves which extend in the
longitudinal direction of the ball cage in the regions between
adjacent through openings.

FIG. 6 shows a section through the strip-shaped ball cage of
FIG. 3 along the section line VI-VI. It is also possible to
clearly see in FIGS. 3 through 6 the end abutments which
project upwardly beyond the end portions of the strip-shaped
ball cage and which are of such a configuration that the
carriage cannot be displaced beyond an end of the ball cage.

FIGS. 7 through 10 show alternative embodiments of linear
guidance systems according to the invention, in which the
guide rail 1 embraces the carriage 2 in the form of a closed
hollow profile member. In this case also the carriage 2 com-
prises a substantially C-shaped profile member 11, the end
portions of which are connected together by way of a plate 12
extending between the end portions 11', 11". The guide rail 1
is substantially C-shaped and embraces the carriage 2 in the
form of a closed hollow profile member so that the carriage 2
is guided in the interior of the guide rail 1. In the embodiment
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of FIGS. 7 and 8 the guide rail 1 is in the form of a profile
member produced by extrusion, with inner cavities and sta-
bilisation struts, whereas the guide rail 1 in FIGS. 9 and 10 is
in the form of solid material. It will be seen from FIGS. 7 and
9 that the plate 12 has mounting bores for securing to a body
or an object intended for displacement.

REFERENCES

A longitudinal extent of the ball cage

B longitudinal extent (B) of the guide rail

1 guide rail

2 carriage

3, 3' ball bearing

4 balls

5 ball cage

5", 5" ball cage side edges

6, 6' grooves

7 through openings

8 tapered walls of the through openings

9, 9' running surfaces of the guide rail 1

10, 10' running surfaces of the C-shaped profile member 11
11 C-shaped profile member

11', 11" end portions of the C-shaped profile member 11
12 plate

13 torsion groove

14 knob-shaped raised portions

15 holding means

What is claimed is:

1. A linear guidance system comprising a guide rail (1) and
a carriage (2) which is guided displaceably on the guide rail
by way of at least two ball bearings (3, 3'), wherein the ball
bearings respectively comprise a plurality of balls (4) and a
ball cage (5) and the guide rail (1) has running surfaces (9, 9")
and the carriage (2) has running surfaces (10, 10") for the
rolling movement of the balls (4) of the ball bearings (3, 3"),
wherein the carriage (2) includes a profile member (11) which
is substantially C-shaped in cross-section, wherein the run-
ning surfaces (10, 10") are provided at the respective end
portions (11', 11") of the C-shaped profile member (11) and
the carriage (2) further includes a plate (12) which extends
between the end portions (11', 11") of the C-shaped profile
member (11) of the carriage (2) and is connected to said end
portions (11', 11"), forming a closed hollow profile.

2. A linear guidance system as set forth in claim 1 wherein
the plate (12) is connected to the end portions (11', 11") of the
substantially C-shaped profile member (11) of the carriage
).

3. The linear guidance system of claim 2 wherein the plate
(12) is non-releasably connected to the end portions (11',
11").

4. The linear guidance system of claim 2 wherein the plate
(12) is welded to the end portions (11', 11").

5. A linear guidance system as set forth in claim 2 wherein
the carriage (2), closed in cross-section, embraces the guide
rail (1).

6. A linear guidance system as set forth in claim 1 wherein
the carriage (2), closed in cross-section, embraces the guide
rail (1).

7. A linear guidance system as set forth in claim 1 wherein
the guide rail (1) has a profile member which is substantially
C-shaped in cross-section which embraces carriage (2) and
has the running surfaces (9, 9') at ends of the profile member.

8. A linear guidance system as set forth in claim 1 wherein
the plate (12) is an apertured plate with through openings for
mounting securing means.
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9. A linear guidance system as set forth in claim 1 wherein
the ball cage (5) has a plurality of substantially circular
through openings (7) which are arranged in succession in a
row and into which the balls (4) are inserted, wherein the
inside diameter of the through openings tapers conically in
the direction from a running surface (9, 9') of the guide rail to
the associated running surface (10, 10") of the carriage (2) to
an inside diameter or is constricted by limiting means to an
inside diameter which is smaller than the diameter of the balls
so that the balls are secured in the through openings (7) to
prevent them from falling out of the through openings (7) in
the direction of the running surface (10, 10") of the carriage.

10. A linear guidance system, as set forth in claim 9,
wherein provided at the through openings (7) of the ball cage
(5) are elastically deformable holding means (15) which are
of such a configuration that they secure the balls to prevent
them from {falling out of the through openings (7) in the
direction ofthe running surface (9, 9"), arranged under the ball
cage (5), of the guide rail, when the balls (4) do not bear
against the running surface (9, 9").

11. A linear guidance system as set forth in claim 1 wherein
the ball cage (5) is elastically deformable and is fixed to the
guide rail (1).

12. A linear guidance system as set forth in claim 1 wherein
the balls (4) are held by the ball cage (5) with a prestressing
against the running surfaces (9, 9') of the guide rail.
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13. A linear guidance system, as set forth in claim 1,
wherein provided on the ball cage (5), is at least one torsion
groove (13), in at least a longitudinal portion of the ball cage,
which torsion groove (13) is arranged on a side of the ball
cage (5) toward the running surfaces (9, 9') of the guide rail
.

14. A linear guidance system as set forth in claim 1 wherein
the ball cage is strip shaped and side edges (5', 5"), provided
in a longitudinal extent (A) of the strip-shaped ball cage (5),
engage into two grooves (6, 6') disposed in mutually opposite
relationship in a longitudinal extent (B) of the guide rail (1)
for securing the ball cage (5) to the guide rail.

15. A linear guidance system as set forth in claim 14
wherein the ball cage (5), on a side remote from the running
surfaces (9, 9') of the guide rail (1), has a plurality of knob-
shaped raised portions (14) arranged in succession in a row
and in proximity ofthe side edges in the longitudinal extent of
the ball cage (5).

16. A linear guidance system as set forth in claim 1 wherein
the ball cage (5) is made from plastic material.

17. A linear guidance system as set forth in claim 1 wherein
the guide rail (1) on two mutually opposite sides has respec-
tively precisely one running surface (9, 9') and one ball bear-
ing.
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