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This invention relates generally to slides for drawers
of various types, and relates more particularly to tele-
scoping ball slides.

While the invention has particular utility in ‘connec-
tion with slides for drawers and the like, and is shown
and described in such connection, it is to be understood
that its utility is not confined thereto.

Heretofore certain telescoping precision ball slides have
been made of extruded high strength alloys and the races
are precision broached in order to achieve the close toler-
ances necessary for the precision steel balls giving pre-
cision telescoping slide movement. Such materials and
processes are expensive and their use is prohibitive in
the wide commercial application areas of common drawer
movement, being used presently only on expensive elec-
tronic and military installations due to prices incompatible
with commercial merchandise.

It'is therefore an object of the present invention to
provide telescoping precision ball slides that will solve
the above problem and difficulties.

It is another object of the invention to provide tele-
scoping precision ball slides that are relatively inexpensive
to manmufacture.

It is still another object of the invention to provide de-
vices or mechanisms of this character that have no appre-
ciable horizontal or vertical play.

It is a further object of the invention to provide mecha-
nisms of this character that are slim-lined in design and
of narrow width,

It is a still further object of the invention to provide
devices or mechanisms of this character that will fit into
extremely narrow spaces and afford space saving in pack-
aging drawer type or chassis type construction.

It is another object of the invention to provide devices
of this character that are compact and have smooth lines.

Still another object of the invention is to provide a
mechanism of this character using a retaining member
which securely encloses the balls.

It is a further object of the invention to provide mecha-
nism of this character wherein the balls have point con-
tact only on both slide races providing a minimum amount
of friction and wherein there is means of accommodating
p0551b1e misalignment of the parts.

It is a still further object of the invention to prov1de
mechanism of this character wherein, if the slide is too
far misaligned so that there is some tension or pressure
between the slide members the balls still have an equal
amount of bearing surface on each slide member and an
even speed regarding the slide members.

Tt is another object of the invention to provide devices
of this character that can be mounted in vertical as well
as horiozntal positions.

It is still another object of the 1nvent10n to provide
devices of this character that have extremely long life
and a minimum of wear.

It is a further object of the invention to provide devices
of this character having unique automatic means for dis-
connecting and connecting the parts.

It is a still further object of the invention to provide
stop means that will hold the drawer in closed position
and resist light gravity drawer pull.

It is another object of the invention to provide a de-
vice of this character having ball retainers of precise
tolerances and unique means for holding the balls in place.

5

10

15

o
(=]

25

30

40

50

60

65

70

2

It is still another object of the invention to provide a
device of this character wherein rtetainer vibration and
noise is minimized or eliminated.

Yet another object of the invention is to provide a
device of this character wherein the retainer holds the
balls in place in the outer slide member and allows the
inner slide member to be released from the assembly
without spilling of the balls and also accommodates re-
insertion of the inner member without jamming.

It is a further object of the invention to provide de-
vices of this character having means for automatically
preventing withdrawing of the drawer or chassis at the
end of the normal travel sufficiently so that it will not be
fully withdrawn but permitting the drawer to. be fully.
withdrawn by increased pulling force on the drawer when
completely withdrawing the drawer or chassis.

A still further object of the invention. is to provide
mechanism of this character having guide means for
properly locating and aligning the slide members when
mstalhng a drawer.

It is another object of the invention to provide devices
of this character completely fabricated by stamping presses
only, holding tolerances commensurate to precision cen-
terless ground balls under precision movement between
the slide members.

It is still another object of the invention to prov1de
a device of this character which is adapted to electrically
isolate the chassis from the rack structure in certain types
of installation, as for electronic equipment.

The characteristics and advantages of the invention are
further sufficiently referred to in connection with the fol-
lowing detailed description of the accompanying drawings
which represent one embodiment. After considering this
example skilled persons will understand that many vari-
ations may be made without departing from the principles
disclosed and I contemplate the employment of any struc-
tures, arrangements or modes of operation that are proper-
ly within the scope of the appended claims.

Referring to the drawings, which are for illustrative
purposes only

FIG. 1 is a perspective view ofa portion of a desk with
a partly open drawer thereof having slides embodying
the present invention, one such slide being shown;

FIG. 2 is an enlarged back plan view of the slide with
portions broken away to show interior construction;

FIG. 3 is an enlarged sectional view taken on line 3—3
of FIG. 2;

FIG. 4 is an enlarged sectional view taken on line 4—4
of FiIG. 2;

FIG. 5 is an enlarged sectional view taken ‘on line
5--5 of FIG. 2;

FIG. 6 is an enlarged sectional view showing the re-
lationship of the balls to the track or races;

FIG. 7 is an enlarged perspective view of the ball re-
tainer;

FIG. 8 is a fragmentary view of the slide dev1ce show-
ing the locator bracket in operative position;

FIG. 9 is a sectional view of an alternative type of ball
retainer; and

FIG. 10 is a side view of the ball retainer shown in

. FIG. 9.

Referring more particularly to FIG. 1 of the drawings,
there is shown a desk, indicated generally at 15, of well
known type, having a drawer opening 16 in which is
slidably disposed a drawer, indicated generally at 18, and
having a front wall 290, side walls 22, a bottom not shown,
and a back wall, also not shown. '

The drawer is operably mounted in the drawer openmry
on slides at the sides, only one such slide being shown
in FIG. 1. These slides comprise a pair of slide mem-
bers, an outer member indicated generally at 24, and an
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inner slide member indicated generally at 26. One of
the slide members is attached to the side of the drawer
and the other is attached or secured to the adjacent side
of the desk, there being sufficient clearance for the slide
between the sides of the drawer and the adjacent sides or
parts of the desk defining the sides of the drawer opening.
Normally the smaller or inner slide member is secured to
the side of the drawer while the larger or outer slide mem-
ber is secured to the adjacent part or wall of the desk de-
fining the.sides of the drawer opening.

Slide members 24 and 26 are generally channel shaped
and formed of sheet metal by stamping, these parts being
made with great accuracy.

Outer member 24 has a longitudinally extending center
wall 28 which may be termed the bottom of the channel.
Along each side edge of the bottom 28 there is an out-
wardly and laterally extending ball race 30 which termi-
nates in a longitudinally extending portion 32 that is con-
cavo-convex in cross section with the concave surfaces
facing inwardly so that said surfaces are oppositely ar-
ranged relative to each other and are spaced apart lateral-
1y relative to the length of the wall 28.

At one end the outer member 24 has a flange 34 that
is turned laterally at an angle substantially normal to the
plane of the bottom wall 28 and in the same direction
as the ball races 30. However, the flange 34 extends but
part way across the channel so as to leave clearance space
at each end for the ball races of the inner slide member
when the device is assembled as described hereinafter.

At its othér end, the member 24 is open and at a loca-
tion intermediate the ends of member 24 there is a tongue
36 cut from the bottom wall, said tongue being about
a third of the distance from the open end of the member
24 relative to the length of said member 28. The sides
of the tongue 36 are cut parallel to each other in lateral-
ly spaced relationship and the inner end of said tongue is
free and formed by a cut connecting the adjacent ends of
the side cuts. At its outer end the tongue is integral with
the metal of the bottom wall 28 while the other end is
free and said tongue is bent inwardly into the channel
so that said free end is positioned inwardly of the inner
surface of wall 28 and provides stop means of a ball re-
tainer which will be described hereinafter. Wall 28 is
also provided with various openings 48 for reception of
screws 42 whereby said member 24 is secured to a support
44, in FIG. 3, such as the part of the desk defining the side
walls of the drawer opening 16 or the like.

Inner slide member 26 also has a bottom wall, indicated
at 48, along the longitudinally extending sides or side edges
are laterally turned ball races 50 which are oppositely
arranged and arcuate in cross-section with the concave
surfaces arranged oppositely respective adjacent ball races
32 of the outer slide member, said races 50 being spaced
from said adjacent races 32.°

One end of the inner slide member 26 has a flange 54
turned inwardly at an angle normal to the wall 48, the
opposite end of the member 26 being open. Flange 54
need not extend entirely across the channel of the inner
member, the purpose of said flanges 34 and 54 being to
engage each other when the slide members 24 and 26 are
fully telescoped together to thereby limit telescoping move-
ment thersof. However, the inner member 26 may be
moved longitudinally to the right from: the fully tele-
scoped position, as shown in FIGS. 2, 4 and 5. Thus the
members 24 and 26 have longitudinal movement relative
to each other. Wall 48 of the inner member 26 also has
openings 55 therein for screws 56, FIG. 3, whereby said
member 26 .is attached to the side wall 22 of the desk
drawer. There are also access hole means 57 in the wall
48.

Slide members 24 and 26 are arranged so that their
open sides face each other and disposed between said
members, in the space between the paralle] walls 28 and
48 is a ball retainer, indicated generally at 60.
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Ball retainer 60 is also channel shaped and has a bottom
wall comprising a shallow, reverse channel portion 62
which extends longitudinally of the retainer and from the
outer edges of which there are longitudinally extending
wall portions 64 in a plane parallel to the bottom 66 of
said channel portion 62. From the outer edges of the
wall portions 64 extend the sides 68 of the ball retainer,
which are parallel to each other and spaced apart lateral-
ly and at right angles to the bottom portions 64. The
sides 68 are provided with a plurality of longitudinally
spaced, aligned openings 70 for reception of ball bearings
72, said openings 79 being of smaller diameter than the
balls 72. Alternatively, the holes are irregularly con-
toured to provide a plurality of ears 73 which are bent out
of the plane of sides 68 to form ball seats to give ample
ball support areas for maximum support of the balls
while still leaving spaces for grease circulation. Also the
ball seats leave no sharp edges or corners for possible
abrasion as well as for wiping off lubricant.

Ball retainer 60 is inserted into the outer member 24
before the tongue 36 is bent inwardy, which prevents said
retainer 60 from coming out of the outer member at the
left hand end of said member 24, the flange 34 prevent-
ing said retainer from coming out the opposite end of said
member. Thus the ball retainer has longitudinal move-
ment between said tongue 36 and the flange 34.

When the ball retainer is operably disposed in the outer
member the balls 72 are operably positioned in the races
32, as best shown in FIG. 3. The sides 68 of the ball re-
tainer may exert a slight pressure or tension on the balls
against the races 32 to minimize or eliminate retainer
vibration and possible noise.

To telescopically assemble the outer and inner mem-
bers the ball retainer is moved toward the tongue until
the adjacent end engages said tongue. The inner mem-
ber is then inserted into the outer member to a position
whereat the races 50 of said inner member contact the
first balls of the race at the end opposite the tongue. At
this point there is frictional resistance but the inner race
is forced telescopically inwardly unti] the flange 54 en-
gages the flange 34 of the outer member and telescopic
movement is stopped. When the outer and inner members
24 and 25 are thus telescopically positioned they may be
moved longitudinally apart relative to each other, sup-
ported by the balls 72 with a minimum of friction. As
said members are moved apart the ball retainer travels
toward the flange 34 of the outer member and when the
adjacent end of the retainer strikes flange 34 said move-
ment of the retainer is stopped and this in turn stops said
movement of the outer and inner members due to the fric-
tional resistance of the ball on the races 50 of the inner
member. However, by exertion of a sufficient pull to
overcome said frictional resistance said members may be
separated. Replacement of the inner member in the
outer member is effected as described above.

This is a very advantageous feature when the slides are
installed since it permits drawers to be fully and easily
removed from the desk should it be desired to do so and
as easily replaced. = Further, the outward movement of
the drawer is effectively stopped when the members 24
and 26 reach a predetermined extended position, whereat
further extension is stopped by the frictional resistance
above described.

In FIG. 6 it will be noted that there is point contact at
76 between the balls and the inner and outer races but
there is sufficient clearance at the opposite sides of these
contact points, as at 78, to permit a certain amount of
alignment variations between the outer and inner mem-
bers 24 and 26 respectively.

Means is provided for aligning the open end of the
inner slide member with the balls 72 when the members
24 and 26 are initially located for telescoping together.
This means comprises  a locator bracket 80, FIG. 8,
which is secured to the outer side of the wall 48 of the
inner bracket by any suitable means such as, for example,
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tivets 82. The bracket 80 is transversely arranged rela-
tive to the wall 48, said bracket being in the shape of a
shallow U with outwardly extending flanges 84 at the
free ends of the arms 86 of the U. The bracket extends
outwardly of the inner member into overlapping rela-
tion to the edge portions of the outer member. The arms
of the U extend to a position alongside the adjacent edges
of the outer member and maintain the members in align-
ment with each other until the races of the inner mem-
ber enter the adjacent end of the ball retainer and engage
the adjacent balls preparatory to pushing the members
together against the friction of the balls with the races of
the inner member.

Some types of installation require insulating the slide
members from each other and with such installations the
balls are of a suitable plastic material having insulating
qualities. Various known types of such plastics are
known,

The plastic balls provide a very soft sliding action with
shock absorbing ability and electrically isolate the chassis
from rack structure in which the chassis of drawer is in-
stalled. = With such installation the slide stops are also of
insulating material such as, for example, felt or plastic.

In FIGS. 9 and 10 the ball retainer is shown as being in
the shape of a right angle, having sides 88. There are a
series of aligned elongated openings 90 at the point of
junction of said sides, the width of said openings being
less than the diameter of the balls. When the retainers
are formed, a flat blank of sheet metal is used and the
holes or openings 90 formed along the longitudinal center
of the blank. The balls 72 are placed in the openings
and the blank formed to provide the right angle shape
best shown in FIG. 9. The balls are snugly held in the
openings with the side edges of the material about the
openings slightly overlapping adjacent portions of the
balls and the points 94 of the retainer at the junction of
the sides thereof hold the balls in said openings but per-
mit free rotation of said balls. There are two retainers
of this type when used and each is disposed with a side
extending between adjacent inner and outer races with the
balls in said races similarly as in the arrangement first de-
scribed. The other side extends laterally as do the parts
64 of the retainer 60.

While the slide is shown as installed at the sides of a
desk drawer, it is to be understood that one or more slides
may be installed beneath the drawer and operatively at-
tached to the bottom thereof and to a wall defining the
bottom of the drawer opening. In other words, the slides
may be installed either vertically or horizontally.

The invention and its attendant advantages will be
readily understood from the foregoing description and it
will be apparent that various changes may be made in the
form, construction and arrangement of the parts of the
invention without departing from the spirit and scope
thereof or sacrificing its material advantages, the arrange-
ment hereinbefore described being merely for purposes
of illustration, and I do not wish to be restricted to the
specific form shown or uses mentioned except as defined
in the accompanying claims, wherein various portions
have been separated for clarity of reading and not for
emphasis.

I claim:

1. In a drawer slide mechanism:

(A) an outer slide member of generally channel shape

and formed of sheet metal, said member having

(2) ball races along the side edges thereof,

said races being concave at their inner, facing
sides,

(b) an inwardly extending outer stop at one end
of said slide member

(c) and an inwardly extending intermediate stop
adjacent the opposite end of said slide member,
said opposite end of said slide member being
open;
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(B) an inner slide member operably disposed within
said outer slide member, said inner slide member
being of generally channel shape and formed of sheet
metal and having ball races along the side edges
thereof, said ball races being concave at their outer
sides in aligned spaced relation to the respective
ball races of the outer member, said inner member
having a stop at one end for engagement with the .
end stop of the outer member, the opposite: end of
the inner member being open and the open side of
said inner slide member facing the open side of said
outer slide member;

(C) a ball retainer of generally channel shape with the
side walls of the channel having a plurality of longi-
tudinally spaced aligned ball receiving openings;

(D) and balls in said openings of greater diameter than
said openings and at the outer sides of said retainer
side walls, said retainer being disposed in the outer
slide member for operable movement longitudinally
thereof between the end stop of said outer member
and the intermediate stop, the side walls of said re-
tainer urging the balls against the inner concave sides
of the outer races with slight resilient pressure,
the inner slide member being telescopically dis-
posed within the outer member and the races of said
inner member being positioned for reception of the
balls, said members sliding longitudinally relative to
each other when the ball retainer moves between the
stops of the outer member, said balls having point
contact with the races of the outer and inner mem-
bers, the radius of the races being sufficiently greater
than the radius of the balls to thereby accommodate
alignment variations of the slide members, and the
spacing of the inner and outer races relative to each
other being such that there is frictional resistance of
the balls against the races when the slide members
are being extended and the ball retainer engages
the outer stop of the outer member for resisting
further extension of the slide members, and when the
slide members are being telescopically assembled and
the ball retainer is stopped by the intermediate stop
of the outer slide member.

2. A drawer slide, comprising:

(A) an outer channel shaped slide member stamped
from sheet metal and having a central longitudinally
extending body,

(a) outwardly and laterally inclined edge portions
each terminating in longitudinally extending
ball races concavo-convex in cross section with -
the concave sides facing each other in opposed
relationship,

(b) a laterally extending flange at one end of said
body turned inwardly but being of less length
than the width of the channel shaped outer mem-
ber and of less width than the depth of the outer
member,

(c) and an inturned tongue adjacent the end oppo-
site said flange;

(B) an inner channel shaped slide member formed of
sheet material having a central portion and laterally
turned edge portions forming ball races extending in
the same direction and of concavo-convex cross sec-
tion with the concave sides facing away from each
other and toward the ball races of the outer mem-
ber and aligned therewith,

(a) and an inturned flange adapted to engage the
flange of the outer member when said members
are fully telescoped;

(C) a ball retainer of channel shape, there being a
central longitudinally extending portion from the
side edges of which side walls extend in parallel
laterally spaced relationship,

(a) said side walls having a plurality of longitu-
dinally spaced, aligned bail openings therein,
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said openings being of smaller diameter than the member in the outer member when telescoping said
diameter of the balls; members together.

(D) and a ball for said openings positioned at the outer
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