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(57) ABSTRACT 
A telescoping ball bearing synchronized slide mecha 
nism for drawers or the like having inner and outer 
slide members held together by ball bearings, the balls 
being operably disposed in a ball retainer between the 
inner and outer slide members. One or more pinions 
are mounted to the ball retainer and each of the slide 
members are provided with a longitudinally extending 
rack with which the pinion or pinions mesh. 
When the slide mechanisms are installed, one of the 
slide members, as the outer slide member, is stationary 
while the other slide member of inner member is 
movable. The pinion and rack arrangement maintains 
the movable or inner slide member, the outer slide 
member and ball retainer in proper and definite 
relationship with the ball retainer moving exactly 
one-half the distance and/or speed as the movable or 
inner slide member moves. 

7 Claims, 11 Drawing Figures 
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SYNCHRONIZATION AND PRECISION 
SEQUENCING OF BALL RETAINER 

RELATIONSHIP TO ONE-HALF OF SLIDE 
MOVEMENT 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

APPLICANTS: MAGNUS F. HAGEN AND FRED 
A. JORDAN 
TITLE: PRECISION TELESCOPING BALL BEAR 

ING DRAWER SLIDE SUSPENSION FOR WOOD 
AND METAL FURNITURE PRODUCTION 
SER. NO. 226,424, now U.S. Pat. No. 3,778,120 
FILED: FEB. 15, 1972 

BACKGROUND OF THE INVENTION 
Field of the Invention 
This invention relates generally to telescoping ball 

bearing slide mechanisms and relates more particularly 
to means for synchronizing the relationship of the ball 
retainer of the slide mechanism with the telecoping 
slide members thereof. 
Description of the Prior Art 
Telescoping ball bearing slides such as those covered 

by the Fred Alex Jordan U.S. Pat. No. 3,205,025, are 
held together through the formed shapes of the inner 
and outer slide members by precision ball bearings. 
The movement of the balls between the two slide mem 
bers will make a "moving member' telescope to the 
left or to the right of the stationary member at double 
the speed or double the dimensional travel distance as 
the balls move from a zero point to either left or right. 
In other words, a point on the moving slide member 
from a zero position will have travelled twice the dis 
tance at any given time as the balls. 

If it would be possible to have a precision forming 
process and fitting of the balls within the inner slide 
member and the outer slide member so that the circum 
ference of the balls are in contact at the very exact 
spots of the ball surface relative to the outer member 
as the opposite ball surface relative to the inner mem 
ber, the distance of travel of the moving slide member 
relative to the ball would be exactly one-half. 
Since the foregoing processes and the fitting of balls 

relative to slide members can never be that exact, a 
problem of ball skidding occurs. This is due to the fact 
that circumference engagement points of the ball on 
the moving member relative to the stationary member 
engagement points on the circumference of the ball are 
not exactly in line. Also, if there is any tolerance condi 
tion from the moving member to the stationary mem 
ber which causes side pressure against the balls and 
brings the relationship of stationary member ball cir 
cumference engagement points relative to the moving 
member ball circumference engagement points into 
different ball circumference opposing points there will 
also be the problem of 'skidding'. Thus the skidding 
of the balls will affect the exact relationship of travel 
distance of the moving member relative to ball move 
ent. 

SUMMARY OF THE INVENTION 

The present invention comprises a telescoping ball 
bearing slide mechanism having telescoping inner and 
outer slide members and a ball retainer between said 
members with the ball retainer retaining ball bearings 
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in operative position. The ball bearings are positioned 
in ball bearing races of the inner and outer members 
and hold said members together. When installed, one 
of the slide members is stationary while the other is 
movable. Usually, the outer slide member is attached 
to adjacent parts of a cabinet desk or the like and is sta 
tionary while the inner member is attached to the 
drawer and moves with respective movements of said 
drawer. The ball retainer moves with movements of the 
movable slide member but at half the speed and/or dis 
tance thereof. 

In other words, a point on the moving slide member 
will have travelled twice the distance at any given time, 
as the balls. 

In order to prevent skidding of the balls and effect 
positive synchronization of the parts of the slide mech 
anism one or more pinions or gears are mounted on the 
ball retainer and each of the slide members are pro 
vided with a longitudinally extending rack with which 
the pinion or pinions mesh. 
When the slide mechanisms are installed, one of the 

slide members, as the outer slide member for example, 
is stationary while the other slide member, or inner 
member, is movable. The pinion and rack arrangement 
maintains the movable or inner member, the outer slide 
member and the ball retainer in proper and definite 
synchronized relationship with the ball retainer moving 
exactly one-half the distance and speed as the movable 
or inner slide member. 

OBJECTS AND ADVANTAGES OF THE 
INVENTION 

The problem of "ball skidding' affects the precision 
performance of the mechanism. Heretofore, there has 
been no way to prevent this 'skidding' of balls, and it 
is an object of this invention to solve the ball skidding 
problem. 

It is another object of the invention to provide a tele 
scoping ball bearing slide mechanism wherein the rela 
tionship between the slide members and the ball re 
tainer are precisely synchronized. 

Still another object of the invention is to provide a 
mechanism of this character having an exact transla 
tion of ball movement equalling one-half that of the 
moving member movement speed and/or distance. 
A further object of the invention is to provide a 

mechanism of this character wherein there is positive 
rigid control of the relationship between the movable 
slide member and the ball retainer with the latter mov 
ing at one-half the speed and/or distance of said mov 
able slide member. 
A still further object of the invention is to provide a 

mechanism of this character whereby the ball retainer 
may be utilized to effect movement of the inner slide 
member relative to the outer slide member in relation 
ship to a force applied to the ball retainer. 
The characteristics and advantages of the invention 

are further sufficiently referred to in connection with 
the following detailed description of the accompanying 
drawings, which represent one embodiment. After con 
sidering this example, skilled persons will understand 
that many variations may be made without departing 
from the principles disclosed and contemplate the em 
ployment of any structures, arrangements or modes of 
operation that are properly within the scope of the ap 
pended claims. 
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BRIEF DESCRIPTION OF THE DRAWING 

Referring to the drawing, which is for illustrative 
puposes only: 
FIG. 1 is a plane view of a portion of a telescoping 

ball bearing slide member embodying the present in 
vention; 
FIG. 2 is an enlarged end portion thereof showing the 

mechanism telescoped; 
FIG. 3 is a sectional view taken on line 3-3 of FIG. 

; 
FIG. 4 is an enlarged view of the circled parts of the 

mechanism in FIG. 3; 
FIG. 5 is an enlarged view of the end portion of an 

alternative arrangement in which the rack or track is 
formed from the slide members; 

FIG. 6 is an enlarged fragmentary view of an alterna 
tive arrangement; 
FIG. 7 is an enlarged fragmentary view of another al 

ternative arrangement; 
FIG. 8 is an enlarged fragmentary sectional view of 

another alternative arrangement; 
FIG. 9 is a fragmentary perspective view of an alter 

native rack; 
FIG. 10 is a cross-sectional view of still another alter 

native arrangement; and 
FIG. 11 is an enlarged perspective view of the pinion 

and rack arrangement of the mechanism shown in FIG. 
10. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring more particularly to FIGS. 1, 2, 3 and 4, 
there is shown a slide mechanism, indicated generally 
at 20, embodying the present invention. It is to be un 
derstood, of course, that there are two slide mecha 
nisms for a desk or other drawer, one at each side of the 
drawer. 
Each slide mechanism comprises a pair of slide mem 

bers, an outer member indicated generally at 24 and an 
inner slide member indicated generally at 26. One of 
the slide members is attached to the side of a drawer 
and the other is attached or secured to the adjacent 
side of the desk defining the drawer opening, there 
being sufficient clearance for the slide between the side 
of the drawer and the adjacent sides or parts of the desk 
defining the sides of the drawer opening. Normally, the 
small or inner slide member is secured to the side of the 
drawer while the larger or outer slide member is se 
cured to the adjacent part or wall of the desk defining 
the drawer opening. Slide members 24 and 26 are gen 
erally channel shaped and formed of sheet metal by 
stamping, these parts being made with great accuracy. 
Outer member 24 has a longitudinally extending cen 

ter wall 28 which may be termed the bottom of the 
channel. Along each side edge of the bottom 28 there 
is an outwardly and laterally extending ball race 30 that 
is concave and convex in cross section with a concave 
surface facing inwardly so that said surfaces are oppo 
sitely arranged relative to each other and are spaced 
apart laterally relative to the length of the wall 28. 
At one end of 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 a normal di 
rection to the ball races 30. However, the flange 34 ex 
tends but part way across the channel so as to leave 
clearance space at each end for the ball races of the 
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4 
inner slide member when the device is assembled as de 
scribed hereinafter. 
At its other 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 one-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 are cut parallel to each 
other in laterally 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 one end the 
tongue is integral with the metal of the bottom wall 28 
while the other end is free and said tongue is bent in 
wardly into the channel so that said free end is posi 
tioned inwardly of the inner surface of wall 28 and pro 
vides stop means of a ball retainer. Wall 28 is also pro 
vided with various openings, not shown, for reception 
of screws, not shown, whereby said member 24 is se 
cured to a support such as the part of the desk defining 
the side walls of the drawer opening or the like. 
Stop or tongues 36 are cut from the bottom wall 28 

adjacent the flange 34, said tongues being bent in 
wardly to act as stops. 

Inner slide member 26 also has a bottom wall, indi 
cated at 48, along the longitudinally extending sides or 
side edges of which 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 30 of the outer slide 
member, said races 50 being spaced from said adjacent 
races 30. 
One end of the inner slide member 26 has a flange 27 

turned inwardly at an angle normal to the wall 48, the 
opposite end of the member 26 being open. Flange 
need not extendentirely across the channel of the inner 
member, the purpose of said flanges being to engage 
each other when the slide members 24 and 26 are fully 
telescoped together to thereby limit telescoping move 
ment thereof. Thus, the members 24 and 26 have longi 
tudinal movement relative to each other and may be 
extended and telescoped. Wall 48 of the inner member 
26 also has openings therein for screws, not shown, 
whereby said member 26 is attached to the side wall of 
a desk drawer. 

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 parallel walls 28 
and 48 is a ball retainer, indicated generally at 60. 

Ball retainer 60 is also channel shaped and has a bot 
tom wall comprising a shallow, reverse channel portion 
62 which extends longitudinally of the retainer. The 
side walls 63 of the reverse channel portion 62 connect 
with the side parts 68 of the ball retainer and from the 
outer edges of the ball retainer, there extends a series 
of ball retaining arms 68 and spaced apart longitudi 
nally of the ball retainer 60. The arms at one side of the 
ball retainer end generally are parallel to those at the 
opposite side thereof, and said arms are at substantially 
right angles to the bottom portions 62a and generally 
parallel to the walls 63 of the reverse channel portion 
62. The arms 68 are provided with respective aligned 
openings 70 for reception of ball bearings 72, said 
openings 70 being of smaller diameter than the balls 
72. 
When the ball retainer is operably disposed in the 

slide mechanism between the inner and outer member, 
the balls 72 are operably positioned in the races 30, as 



3,857,618 
5 

best shown in FIG. 2. The sides 68 of the ball retainer 
may exert a slight pressure or tension on the balls 
against the races to minimize or eliminate retainer vi 
bration and possible noise. 

In order to prevent skidding of the balls and effect 
positive synchronization of the parts of the slide mech 
anism, a meshing wheel and rack arrangement is shown 
in FIGS. 1 to 4 as a pinion 80. 
As best shown in FIGS. 3 and 4, a pair of pinions 80 

are provided and are mounted on pins 82 which extend 
outwardly at each side of each pinion. 
Each of the pins 82 is mounted in openings provided 

thereto in an arm 68a of the ball retainer and the wall 
63 of said ball retainer. The bottom wall 62a of the ball 
retainer is provided with an opening or slot 84 through 
which the pinion 80 extends. A rach 86 is secured to 
the bottom wall 28 of the outer slide member by any 
suitable means such as welding, brazing, or the like and 
this rack has teeth for meshing with the teeth of the pin 
ion 80. Rack 86 extends longitudinally in the path trav 
elled by the pinion 80 when the slide mechanism is ex 
tended or telescoped. A second rack, best shown in 
FIGS. 2 and 3, is attached to the inner side of the wall 
48 of the inner slide member. This rack is secured to 
the wall 48 by welding, brazing or other suitable means 
and also extends longitudinally along the path travelled 
by the pinion 80 upon relative movements of the inner 
and outer slide members. Preferably, the pinions 
should be arranged in transversely aligned pairs, al 
though the mechanism would work with a single pinion 
and rack arrangement. In FIG. 1, a plurality of pinions 
are used and they all mesh with the respective racks at 
tached to the outer and inner slide members. 
When the slide mechanisms are installed, one of the 

slide members as the outer slide member, for example, 
is stationary while the other, or inner slide member, is 
movable. The pinion and rack arrangement maintains 
the movable or inner slide member, the outer slide 
member and the ball retainer in proper and definite 
synchronized relationship with the ball retainer moving 
exactly one-half the distance and speed as the movable 
slide member. Thus, the slide members and the ball re 
tainer are positively maintained in their proper rela 
tionship at all times. 
Referring to FIG. 5, there is shown an arrangement 

similar to that of FIGS. 1 through 4 except that the 
racks are formed integrally with the respective parts 28 
and 48 of the outer and inner slide members, said racks 
being given the reference numeral 90. 

In FIG. 6, there is shown a similar arrangement to 
that of FIGS. 1 through 4. In FIG. 6, however, the pin 
ion indicated at 80a, is of plastic such as nylon, phonel, 
dural or other suitable material. 
The arrangement shown in FIG. 7, has a rack 92 that 

is attached to the parts 28 and 48 of the outer and inner 
slide members. This rack, best shown on FIG. 9, has a 
dentated surface 94. That is, this surface has a series of 
projections with which the pinion is adapted to engage. 
The pinion in this arrangement, is indicated at 96 and 
is of resilient material such as a plastic, for example, or 
it may be of rubber so as to allow the projections 94 to 
be securely engaged. 

In FIG. 8, the pinion indicated at 98, is of rubber, as 
in the arrangement of FIG. 7. However, in FIG. 8, the 
racks indicated at 100 are formed on the inner faces of 
the parts 28 and 48 of the respective outer and inner 
slide members. 
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6 
Referring to FIGS. 10 and 11, there is shown an ar 

rangement having a plurality of slide mechanisms oper 
ably interconnected. 
There is what will be termed an outer L-shaped or 

bracket member 110 to which the bottom walls 28 of 
a pair of superposed slide mechanisms are secured by 
welding, spot welding, brazing or other suitable means. 
These slide members are secured to the vertical part 
112 of the L-shaped member and the lower end 
thereof. There is a part or bottom part 114 termed hori 
zontally at substantially right angles beneath said pair 
of slide members. The part 114 has a rack 116 extend 
ing longitudinally thereof, said rack comprising a plu 
rality of longitudinally spaced transversely extending 
teeth, the rack being adjacent the free edge of the part 
14. 
There is a second L-shaped member or bracket 118 

which may be considered as the inner L-shaped mem 
ber. This L-shaped member 118 includes a vertical part 
120 and a horizontal part 122 turned laterally inwardly 
in upwardly spaced relation with the part 114 of the L 
shaped member 110. Part 122 has a longitudinally ex 
tending rack 124 comprising a plurality of transversely 
extending teeth that are longitudinally spaced apart, 
the rack 124 being an aligned parallel relationship to 
the rack 1 14. 
There is a second pair of superposed slide mecha 

nisms having their bottom walls 28 secured to the verti 
cal part 120 of the L-shaped member or bracket 1 18. 
These slide members are secured to the inner side of 
the vertical part 120 by welding, spot welding, brazing 
or any other suitable means. 
Between the superposed pairs of slide mechanisms, 

there is a central or intermediate member 128 or plate 
to which the bottom walls 48 of the inner slide mecha 
nisms are secured by welding, spot welding, brazing or 
any other suitable means. 
There is a pinion 80 operably disposed between the 

racks 116 and 124, said pinion being mounted on an 
axle or axle pin 82 having one end received in an open 
ing provided therefore in the lower end of the interme 
diate member or plate 128. The free end, said pin 
which extends through said opening, is rivited over at 
130 to secure the pin in position, there being an en 
larged part 132 between the pinion 80 and the member 
128 to properly space the pinion from said plate so that 
said pinion is in proper operative position with respect 
to the racks 116 and 124. 
With this arrangement, the inner slide members, 

move with the intermediate member or plate 128, while 
the L-shaped members 110 and 118 are adapted rela 
tive to moving longitudinally to each other and it may 
be said that they are telescopically arranged so as to 
telescope or to be extended. When installed, one of the 
L-shaped members will be secured to a fixed part of a 
desk or the like, while the L-shaped member 120 is se 
cured to the drawer or the moving part. Since the pin 
ion is positively meshed or engaged with the respective 
racks 116 and 124, the moving L-shaped member, with 
its attached parts, will at all times be positively synchro 
nized with respect to the intermediate member 128 and 
the parts carried thereby. 
By proper engagement of pinion wheels attached to 

the ball retainer, engaging into the tracks of stationary 
section, as well as moving section, an exact translation 
of ball movement equaling one-half of the moving 
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member movement speed and/or distance, will be ef 
fected. 
Even if the ball would be under a 'skidding' influ 

ence, the bridged ball retainer holding the balls in the 
opposite ball races, and with the pinion wheels in en 
gagement with the rack of the stationary as well as the 
moving member, skidding of the balls thus assuring ab 
solute control is prevented of the balls so that they, and 
hence the ball retainer, move at one-half the speed and 
distance as the movable member. 
This type of control as described above will be obvi 

ous that it applies to a telescoping slide where the mov 
ing member would telescope outside of the stationary 
member. It will also apply to a linear motion slide 
mechanism where the inner moving section is between 
the ball bearings and which may be a small moving sec 
tion within a long, bridged ball retainer of a stationary 
section. In such long, bridged ball retainer section, a 
multiple number of pinion wheels may be employed as 
shown in FIG. 1 which engage the tracks of the smaller 
moving section at all times, and if one pair or a single 
pinion wheel leaves the engagement with the moving 
section, another wheel will have taken its place. 
As described above, the moving member can be ei 

ther the inner section or outer section. 
Another feature of this invention is that the ball re 

tainer itself may be utilized to effect a purposeful func 
tion. For instance, if a bracket or some other kind of 
hold-on section is attached to the ball retainer, it is pos 
sible to have a small inner slide section which is syn 
chronized by the pinion wheels and tracks or racks to 
move in relationship to the drawers. Thus, it would re 
quire a forced movement of the ball retainer within 
one-half of the area necessary to move the inner mem 
ber. This translation could be important in many appli 
cations. 
With the same relationship, it is possible to attach an 

object to the ball retainer and exert a force upon the 
inner slide member or outer slide member, whichever 
one is to be the moving part, and thus effect a move 
ment of the object attached to the ball retainer. 
The invention and its attendant advantages will be 

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 with 
out departing from the spirit or scope thereof or sacri 
ficing its material advantages, the arrangement herein 
before described being merely by way of example and 
I do not wish to be restricted to the specific form shown 
or uses mentioned except as defined in the accompany 
ing claims. 

I claim: 
1. Synchronized elements for telescoping ball bearing 

slide mechanisms, comprising: 
an outer slide member of generally channel shape 
and having a longitudinally extending bottom wall 
and oppositely arranged ball races along the side 
edges of the bottom wall, said ball races being con 
cave in cross section and having said concave por 
tions facing inwardly; 

an inner slide member of generally channel shape 
and having a longitudinally extending bottom wall 
and oppositely arranged ball races along the side 
edges of the bottom wall, said ball races being con 
cave in cross section and having said concave por 
tions outwardly, the inner slide member being op 
erably disposed within the outer slide member; 
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8 
bearing balls disposed in adjacent concave portions 
of said ball races of the respective outer and inner 
slide members; 

a ball retainer operably disposed between the outer 
and inner slide members for retaining the balls op 
erably in the ball races; 

a pair of mesh wheels adjacent opposite sides of the 
slide mechanism operably connected to the ball re 
tainer and movable in accordance with relative lon 
gitudinal movements of the slide members; 

and racks comprising a separate part on the bottom 
walls of the inner and outer slide members, said 
racks being in the path of movement of the mesh 
ing wheels and cooperating therewith 

wherein the ball retainer has longitudinally extending 
bottom parts and a reversed raised channel shaped 
longitudinally extending part connected with said 
bottom parts by connecting walls normal to the 
bottom parts, said ball retainer having retainer 
arms with openings in at least some of said retainer 
arms for retaining balls in longitudinally spaced re 
lationship; pivot pins having end portions operably 
received in openings provided therefor in each of 
the connecting walls of the ball retainer, the mesh 
ing wheels being mounted on said pivot pins for op 
erable rotation; 

said wheels extending through openings in one of the 
bottom parts of the ball retainer for engagement 
with the adjacentracks in order to maintain a syn 
chronized relationships between the ball retainer 
and the slide members. 

2. The invention defined by claim 1 wherein the 
meshing wheel is of resilient material. 

3. The invention defined by claim 1 wherein the 
meshing wheel is of plastic. 

4. The invention defined by claim 2 wherein the sur 
facing of the rack is dentated. 

5. The invention defined by claim 1 wherein the 
meshing wheel is a pinion and the racks have teeth with 
which the teeth of the pinion mesh. 

6. A synchronized telecoping ball bearing slide mech 
anism, comprising: 
an outer L-shaped member having a longitudinally 
extending rack on the horizontal part of the L; 

an inner L-shaped member having a rack on the hori 
zontal part thereof and parallel to the rack of the 
outer L-shaped member, said horizontal part being 
spaced from the L-shaped part of the outer L 
shaped member, 

an intermediate member, 
a meshing wheel pivotly mounted to said intermedi 

ate member for meshing with said racks; 
a pair of slide mechanisms, each having an outer slide 
member with a bottom part and ball races along the 
edges of said bottom part, said bottom parts being 
secured to respective L-shaped members; 

inner slide members for respective outer slide mem 
bers, each of the inner slide members having a bot 
tom wall secured to the intermediate member, said 
inner slide members having ball races along the 
side edges thereof operably arranged with the ball 
races of the outer slide members; 

and ball bearings between adjacent races of the inner 
and outer slide members. 

7. The invention defined by claim 6 wherein the 
meshing wheel is a pinion and the racks comprise teeth. 
with which the teeth of the pinion mesh. 
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