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[57] ABSTRACT

Opposite side of the base section of the slide assembly are
supported by two sets of ball bearings for reciprocable

movement in an elongate recess formed in the slide section
of the assembly. Each set of ball bearings 1s supported in an
clongate retainer plate which extends between a pair of
confronting grooves formed in the confronting surfaces of
the base and slide sections at each side of the recess. Each
set of ball bearings at opposite sides thereof has rolling
engagement with a pair of spaced, parallel. longitudinally
extending bearing rods that are mounted 1n each confronting
groove. An elongate slot which is formed in the slide section
opens at one side thereof on the bottom of one of the grooves

in that section. and on the space which separates the pair of
bearing rods mounted in that groove. A plurality of screws

are adjustably mounted in the slide section to extend trans-
versely across the slot, so that when the screws are adjusted
the slot can be closed slightly. thereby reducing slightly the
spacing between the associated pair of bearing rods. thus
effecting preloading of the bearings.

7 Claims, 1 Drawing Sheet
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1
ANTIFRICTION SLIDE ASSEMBLIES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

This invention is related to antifriction slide assemblies,
and more particularly to ball slide assemblies of the linear
variety. Even more particularly. this invention relates to
novel means for applying the necessary mechanical preload
to the bearings of a ball slide of the type described to achieve
smooth, shake-free operation of the shde.

There are currently available in the marketplace a variety
of ways for preloading cylindrical bearing rods which form
the ball races of such slides. U.S. Pat. Nos. 3.113.807 and
4.334.717. for example, disclose the use of elongated.
tapered gibs., which are adjustable of the associated slide to
effect the necessary preloading of the ball bearing races
which are utilized for supporting the slides for longitudinal
movement. The U.S. Pat. Nos. 2.672.378 and 3.052.503. on
the other hand, teach the use of adjustable bolts for selec-
tively urging one raceway laterally toward the other to effect
the desired preloading. While these prior art devices are
suitable for effecting the necessary preloading of a linear ball
slide, nevertheless it is desirable to provide a ball slide of the
type described which utilizes a more compact and inexpen-
sive means for effecting the desired preloading of such

slides.

Accordingly. it is an object of this invention to provide an
improved ball slide of the type described which eliminates
the need for utilizing tapered gibs for effecting the preload-
ing of the associated ball races of the slide.

Still another object of this invention is to provide a linear
ball slide having an improved. adjustable preloading means
which is extremely simple and inexpensive to manufacture,
as compared to preloading means heretofore employed in
slides of the type described.

A further object or this invention is to provide for ball
slides of the type described an improved adjustable preload-

ing means which can be utilized to perform the dual function
of preloading the associated ball bearing races, and produc-

ing a differential amount of travel as between the slide and
the ball bearing retainers which support the slide for longi-
tudinal movement along the associated base.

Other objects of this invention will be apparent hereinaf-
ter from the specification and from a recital of the appended
claims. particularly when read in conjunction with the
accompanying drawing.

SUMMARY OF THE INVENTION

The slide includes the usual base member. and an
inverted, generally U-shaped slide member having a pair of
spaced. parallel leg sections supported on opposite sides of
the base member by two sets of ball bearings for linear
adjustment on the base member. Bach set of ball bearings
has rolling engagement with two. laterally spaced pairs of
elongate bearing rods. one pair of which is seated in a
rectangular groove formed in one side of the base member.
and the other pair or which is seated in a registering groove
formed in of the adjacent leg section of the slide member.
One of the log sections has formed in the bottom of its
rectangular groove a rather deep slot extending the length of
the slide member, and forming adjacent the bottom of the leg
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section a lip section which supports one of the two associ-
ated bearing rods on its inner end.

For adjustably preloading the bearing races represented
by the bearing rods, a plurality of headed screws are
mounted in vertical bores in the slide member, with the
lower ends of the screws extending through the slot in the
one leg section of the slide member. and threading into the
lip section or the slotted leg section. By adjusting the screws
the lip section can be flexed relative to the remainder of the
slide member, thereby reducing the space between the two
rods defining one of the ball bearing recess. and thus
preloading the races.

THE DRAWINGS

FIG. 1 is a plan view of a linear ball slide made according
to one embodiment of this invention, portions or the shide
being cut away and shown in section for purposes of

illustration; and

FIG. 2 is a front elevational view of this slide, again with
portions thereof cut away and shown in section.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to the drawings by numerals of reference.
10 denotes generally a linear ball slide comprising the usual
base or male section 12, which is rectangular in cross
section. Section 12 has plane, parallel. upper and lower
surfaces 13 and 14. respectively. and spaced. parallel, lon-
gitudinally extending side surfaces 15 and 16 which lie in
planes that extend at right angles to the upper and lower
surfaces 13 and 14 of the base 12. The side surfaces 15 and
16 of the base 12 have therein similarly shaped. and longi-
tudinally extending grooves 17 and 18, respectively. each of
which is rectangular in cross section.

Mounted for longitudinal sliding movement on base 12 is
an inverted, generally U-shaped slide member 22, which has
a rectangular cross sectional configuration generally similar
to but larger than that of the base 12. Slide member 22 also
is somewhat shorter in length than the base 12. and has
formed centrally in the underside thereof a large. rectangular
recess 23, which extends longitudinally of the member.

Recess 23 is bound on opposite sides thereof by two. parallel
leg sections or furcations 24 and 25, which extend down-

wardly from the bottom of recess 23 in spaced, parallel
confronting relation to opposite sides of base 12.

The spaced, parallel confronting inside surfaces 26 and 27
of the slide leg sections 24 and 25 have formed therein
registering, longitudinally extending. shallow grooves 28
and 29, which are rectangular in cross-section. Grooves 28
and 29 are similar in configuration and in depth as the
grooves 17 and 18 in the base member 12; and when the
slide member 22 is supported on the base 22 in the manner
noted hereinafter, the grooves 17 and 18 in the base member
12 are disposed in spaced. confronting, registering relation
with the grooves 28 and 29, respectively. in the leg sections
24 and 25.

Mounted in the grooves 17 and 18, respectively. are two.
spaced, parallel. longitudinally extending bearing rods 31
and 32, respectively. Each of the rods 31 and 32 is c¢ylin-
drical in configuration. and is seated in one of the corners of
its associated groove 17 or 18 in a manner noted hereinafter.
Similarly, mounted in each of the grooves 28 and 29.
respectively, in the slide member 22 are two. spaced.
paraliel, longitudinally extending bearing rods 33 and M.
respectively. As in the case of rods 31 and 32, the bearing
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rods 33 and 34 are cylindrical in configuration. and are
seated in the corners of their associated grooves 28 and 29.
The rods 31 and 32 form at opposite sides of slide member
12 a pair or ball bearing races which extend longitudinally
of the base member 12 between two pairs of spaced locking
pins 36 and 37, which are secured in vertical bores that
extend through member 12 adjacent opposite ends thereof.
As shown more clearly in FIG. 1. pins 36 and 37 overlie
opposite ends. respectively. of the rods 31 and 32 to prevent
any axial movement of those rods relative to the base
member 12.

Likewise, the bearing rods 33 and 34 form in the con-
tronting inner surfaces 26 and 27 of the furcations 24 and 25
ball bearing races which extend longitudinally of the slide
member 22 between two pairs of locking pins 38 and 39,
which are secured in vertical bores formed in slide member
12 adjacent opposite ends thereof. Pins 38 and 39 extend
transversely of the grooves 28 and 29, and into registry with
opposite ends of rods 33 and 34 to prevent any movement
thereof axially relative to slide member 22.

As shown more clearly in FIG. 2. the space between the
inside confronting surfaces of the legs 24 and 25 of the slide
member 22 is slightly greater than the width of the base
member 12. This leaves between the legs 24 and 25 at
opposite sides of the base member 12 two narrow spaces
which are occupied by a pair of conventional. elongate ball
bearing keeper plates or retainers 41 and 42, each of which
has mounted therein in a conventional manner a plurality
(four in the embodiment llustrated) of longitudinally spaced
ball bearings 43 and 44. respectively. The ball bearings 43
have rolling engagement with the bearing rods 31 and 33.
while the ball bearings 44 have rolling engagement with the
bearing rods 32 and 34. thus supporting the slide member 22
in a conventional manner on the base 12 for longitudinal
movement relative thereto. Moreover. the diameters of the
locking pins 3639 are such that the outer peripheral sur-
faces of pins 36 and 37 register approximately with opposite
sides 15 and 16 of the base 12, while the peripheral surfaces
of pins 38 and 39 register approximately with the inside
surfaces 26 and 27 of the leg sections 24 and 25 of member
22. Portions of the lock pins 36-39 thus register with those
portions of the ball bearings 43 and 44 at opposite ends of
the keepers 41 and 42 which project into the grooves
containing the bearing rods 31-34. Pins 38 and 39 therefore
limit the axial movements of the keepers 41 and 42 in slide
member 22. and pins 36 and 37 prevent removal of the
keepers 41 and 42 out of opposite ends of grooves 17 and 18.

In order to provide novel means for preloading the ball
bearing races defined by the bearing rods 31-34. a rather
deep. elongate slot 51 is formed in the slide member 22
medially of the bottom of the groove 28 in its leg section 24.
Slot 51 extends longitudinally of member 22 between oppo-
site ends thereof, and parallel to the groove 28 and the rods
33 therein. Slot 31 has the effect of forming on the lower end
of the leg section 24 a longitudinally extending lip section
53. the upper surface of which has formed on the inner end
thereof (the end which confronts the base section 12) the
corner portion or groove 28 which accommeodates the lower
bearing rod 33 of the pair thereof. In the embodiment
illustrated. slide member 22 has formed adjacent one side
thereof (the side containing the lip section 53) a plurality of
equi-spaced vertical bores 54, which extend between the
upper and lower surfaces of the slide 22, and transversely
through its slot 51. Each bore 34 has in its upper end a
counterbore 3§; and the lower end of each bore 84—i.c., the
portion thereof extending through the lip section 53—is
internally threaded. Each of four socket headed screws 56
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has a head section seated in one of the counterbores 55. and
an externally threaded shank section 87 (FIG. 2) which is
threaded into the internally threaded section of the associ-
ated bore 54 in the lip section 53.

In use, after the parts have been assembled, and in order
to apply the desired preloading to the ball races defined by
the bearing rods 31-34. the socket headed screws 56 are
adjusted by an allen wrench in such manner as to cause the
lip section 33 of the slide member 22 to be flexed slightly
upwardly at its inner end (the end supporting the bearing rod
33) relative to the remainder of member 22. This movement
causes the lower rod 33 (FIG. 2) to be urged slightly
upwardly relative to the upper rod 33. thus reducing slightly
the space between these two rods, and causing the points of
contact of the rods 33 with the bearings 43 to be shifted
radially further from centers of the bearings. This
movement, of course. causes the ball bearings 43, the rods
31. the slide 12 and the rods 32 to be shifted slightly laterally
toward the other group of ball bearings 44 and its associated
bearing rods 34. This effectively preloads the ball bearing
races to prevent any undesirable lateral movement of the
slide member 22 relative to the base 12 during movement of
the slide on the base. Thus, simply by tightening the screws
36, the preloading of the bearings can be effected very
simply upon initial assembly of the slide to compensate for
any manufacturing tolerances. and also to permit adjustment
thereafter to compensate for wear caused by prolonged use

of the slide.

From the foregoing. it will be apparent that the present
invention therefore provides relatively simple and inexpen-
sive means for quickly and accurately effecting the preload-
ing of linear ball slides of the type described, both upon
initial assembly. and thercafter if any adjustment need be
made to compensate for wear. The invention considerably
reduces the overall operating expense and time involved for
manufacturing the novel slide. since, apart from the forma-
tion of the rectangular grooves for accommodating the usual
bearing rods, the only additional machining operation
required is to form the longitudinally extending slot 51 in the
bottom of the bearing rod support groove in at least one of
the two legs of the slide member 22 (or for that matter in
each of the two legs if desired). and thereafter drilling and
tapping the holes that are necessary for accommodating the
adjusting screws 56.

While this invention has been illustrated and described in
connection with only certain embodiments thereof, it will be
apparent that it is capable of still further modification. and
that this application is intended to cover any such modifi-
cations as may fall within the scope of one skilled in the art,
or the appended claims.

I claims:

1. An antifriction Jball] slide assembly, comprising a pair
of elongate members.

means forming on each of said members a pair of laterally

spaced, longitudinally extending. parallel [ball] bearing
races.

means mounting said members for longitudinal recipro-

cation relative to each other, and with the pair of races
on one of said members confronting upon and regis-
tering with the pair of races on the other of said
members,

each of said races comprising a pair of spaced, parallel.
longitudinally extending bearing surfaces,

said mounting means including two linear sets of [ball]
bearing each of which sets is mounted for limited
reciprocation between a confronting pair of said races.
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and with the [ball] bearings of each set thereof having
portions thereof [projecting between and] having tan-
gential rolling engagement with each pair of spaced
bearing surfaces of the associated pair of said races, and

adjustable means on said one member operable selec-
tively and positively to reduce the space separating one
of said pair of spaced bearing surfaces defining one of
said races on said one member, thereby to effect a
corresponding preloading of said [ball] bearings,

said one member having therein an elongate slot extend-
ing between opposite ends of said one member, and
opening at one side thereof on the space between said
one pair of spaced bearing surfaces on said one
member,

said one pair of spaced bearing surfaces extending lon-
gitudinally of said one member adjacent opposite sides,

respectively of said slot, and

said adjustable means comprising means for selectively
applying compressive forces to said one member at
opposite sides of said slot, thereby slightly to close said
opening at said one side of said slot, and simulta-
neously to reduce the space separating said one pair of
spaced bearing surfaces.

[2. An antifriction ball slide assembly as defined in claim

1. wherein

said one member has therein an elongate slot extending
between opposite ends of said one member, and open-
ing at one side thereof on the space between said one
pair of spaced bearing surfaces on said one member,

said one pair of spaced bearing surfaces extending lon-
gitudinally of said one member adjacent opposite sides,
respectively of said slot, and

said adjustable means comprises means for selectively
applying compressive forces to said one member at
opposite sides of said slot. thereby slightly to close said
opening at said one side of said slot, and simulta-
neously to reduce the space separating said one pair of
spaced bearing surfaces.}
3. An antifriction [ball] slide assembly as defined in claim
[2] /. wherein said means for applying compressive forces
to said on¢c member comprises

a plurality of screws adjustably threaded in said one
member.

each of said screws having a head section rotatable on said
one member adjacent one side of said slot, and having
an integral, reduced diameter shank section extending
transversely through said slot and threading into said
one member at the opposite side of said slot.
4. An antifriction [ball] slide assembly [as defined in
claim 1, wherein], comprising
a pair of elongate members,

means forming on each of said members a pair of laterally
spaced, longitudinally extending, parallel bearing
races,

means mounting said members for longitudinal recipro-
cation relative to each other, and with the pair of races
on one of said members confronting upon and regis-
tering with the pair of races on the other of said

members,

each of said races comprising a pair of spaced, parallel,
longitudinally extending bearing surfaces,

said mounting means including two linear sets of bearings
each of which sets is mounted for limited reciprocation
between a confronting pair of said races, and with the
bearings of ecach set thereof having portions thereof
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having tangential rolling engagement with each pair of
spaced bearing surfaces of the associated pair of said
races, and

adjustable means on said one member operable selec-
tively and positively to reduce the space separating one
of said pair of spaced bearing surfaces defining one of
said races on said one member, thereby to effect a
corresponding preloading of said bearings,

each of said members [has] having therein a pair of like.
laterally spaced. longitudinally extending grooves.

a pair of spaced. parallel, [cylindrical] bearing rods Jare}]
mounted in each of said grooves to extend longitudi-
nally thereof. each of said rods forming one of said
bearing surfaces for said [ball] bearings, and

said adjustable means [includes] including means for
selectively compressing one of said grooves to reduce
the space separating the pair of bearing rods in said one
groove.

5. An antifriction [ball] slide assembly as defined in claim

. Wherein

each of said grooves is generally rectangular in
configuration, and the two bearing rods in each of said
grooves are seated in and extend axially of the two
corners of the associated rectangular groove,

an elongate slot is formed in said one member centrally of
the bottom of said one groove in said one member, said
slot extending longitudinally of said one member
between opposite ends thereof, and opening at one side
thereof on said one groove, and |

said compressing means comprising a plurality of screws
extending transversely through said slot and rotatably
adjustable in said one member simultaneously to com-
press said slot and said one groove thereby to effect the
reduction of the space separating said pair of bearing
rods in said one groove.

6. An antifriction [ball] slide assembly, comprising

a pair of elongate members, each having therein a pair of
like, laterally spaced. longitudinally extending. paraliel
grooves,

means mounting said members for longitudinal recipro-
cation relative to each other, and with the centerlines of
the pair of grooves in one of said [one] members
confronting upon and registering with the centerlines of
the pair of grooves in the other of said members.

said mounting means including a pair of [spaced.}
parallell .cylindrical] bearing [rods] surfaces mounted
in and extending longitudinally of each of said grooves.
and with the pair of bearing [rods] surfaces in each
groove on said one member being disposed in spaced,
confronting relation to the pair of [rods] bearing sur-
faces in the confronting groove on said other member,

said mounting means further including two linear sets of
bearings each of which is mounted for limited recip-
rocation between a confronting pair of said grooves,
and with the bearings of each set thereof having rolling
engagement with the bearing [rods] surfaces in the
associated pair of said grooves. [and}

adjustable means on said one member operable selec-
tively to bend at least a portion of said one member [at
one side of] adjacent one of said grooves therein to shift
the set of bearings confronting upon said one groove
slightly toward the [opposite side of said one groove ]
other set of bearings thereby [to reduce the space
between the two bearing rods in said one groove, and]
operatively to effect a corresponding preloading of said
bearings,
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said one member having therein an elongate slot extend-
ing between opposite ends of said one member in a
plane extending parallel to a plane containing the
centerlines of said pair of grooves therein, and

said adjustable means comprising a plurality of screws in
said one member extending transversely of said slot,

8

one of said members confronting upon and registering
with the pair of grooves in the other of said members,
and with the pair of bearing surfaces in each groove on
said one member being disposed in spaced, confronting
relation o the pair of bearing surfaces in the confront-
ing groove on said other member,

and rotatable selectively to bend said portion of said
one member in a direction slightly to effect said pre-
loading of said bearings.
[7. An antifriction ball slide assembly as defined in claim 10
. wherein

said one member has therein an elongate slot extending
between opposite ends of said one member, and open-
ing at one side thereof on the bottom of said one groove
and on the space between said two bearing rods in said

one groove. and

said adjustable means comprises a plurality of screws in
said one member extending transversely of said slot, adjustable means on said one member operable selec-
and rotatable selectively to bend said portion of said 20 tipely to bend at least a portion af said one member at
one member in a directton slightly to close said slot and at least one side of said slot, thereby operatively to shift
said one groove, thereby simultaneously to reduce the one of said sets of bearings toward the other to effect a
space separ a!:ing S?id two bearing rods'.] corresponding pre-loading of said bearings.

8. An anti-friction slide assembly, comprising 9. An anti-friction slide assembly as defined in claim 8,

a pair of elongate members each having therein a pair of s wherein said adjustable means comprises a plurality of
like, laterally spaced, longitudinally extending, paral- screws adjustably threaded in said one member and extend-
lel grooves, ing transversely of and communicating with said slot, and

rotatable selectively to effect the bending of said portion of

said one member:

said mounting means including two linear sets of bearings
each of which sets is mounted for linear movement in
a common plane between a confronting pair of said
grooves, and with portions of the bearings of each set
thereof having rolling engagement with the bearing
surfaces in the associated pair of grooves,

said one member having therein an elongate slot extend-
ing in a plane parallel to said common plane between
opposite ends of said one member adjacent one of said
grooves in said one member, and

13

a pair of parallel bearing surfaces disposed in and
extending longitudinally of each of said grooves,

means mounting said members for longitudinal recipro- 30
cation relative to each other with the pair of grooves in ¥ 0% k¥ %
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