
United States Patent [191 
Hagen et al. 1 

[11] 3,778,120 
[45]‘ Dec. 11, 1973 

[54] PRECISION TELESCOPING BALL BEARING 
DRAWER SLIDE SUSPENSION FOR WOOD 
AND METAL FURNITURE PRODUCTION 

Inventors: Magnus F. Hagen, 3713 Twilight 
Dr., Fullerton, Calif. 92632; Fred H. 
Jordan, 14906 Lodosa, Whittier, 
Calif. 90605 

Filed: Feb. 15, 1972 

Appl. No.: 226,424 

[76] 

[22] 

[21] 

U.S. Cl. ................................ .. 308/33, 312/340 
Int. Cl. ............. .......................... .. Fl6c 21/00 

Field of Search .................... .. 308/38; 312/340, 

312/339, 337, 341, 331, 334, 335 

[52] 
[51] 
[58] 

References Cited 
UNITED STATES PATENTS 

1/1970 Fall....... ...... .. 312/340 

5/1930 Walter . . . . . . . . . . . . . . . . .. 312/331 

8/1965 Bullock ............................. i. 312/339 

[56] 

3,488,097 
1,758,550 
3,203,749 

Primary Examiner-Charles J. Myhre 
Assistant Examiner-R. H. Lazarus 
Att0rney—J. Carroll Baisch 

[57] ABSTRACT 
A progressive, full ball bearing, precision, telescoping 
slide mechanism for the suspension of drawers having 
means for accommodation to absorb variations of cab 
inet structure to which the two non-moving slide 
members are mounted and the two sides of drawer to 
which the moving members of the telescoping ball 
slide are secured. Also, the slide mechanism has other 
features combined with it such as progressive move 
ment, and/or an adaptor attached to the drawer to 
provide simple attachment without tools to the drawer 
and to permit the drawer to be easily — without tools 
— removed from the slide when it is desired to do so, 
and readily reinserted, or interchanged with other 
drawers. Another feature is a combination of stops 
which will absorb any metal clicking noise at times of 
opening or closing of drawer, thus, contributing to the 
elimination of today’s harmful “noise pollution” mod 
ern office ecology is exposed to. 

7 Claims, 20 Drawing Figures 
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‘PRECISION I‘TEEUESCO'PIN GIB‘AIJLYBEATRING 
iDRAWER‘?ISILIDiEI-SUS'PE‘NSIONFFOR“ WOOD‘ AND 

‘ “METAL?FUR'NITUREPRODUCTION 

BACKGROUND ‘OF THEINVENTION 
IQField- of the Invention 

‘ ‘While the invention“haslparticular utility embodied in 
slides forvdrawers of'wood'andimetal‘ furniture,‘ file cab 
‘inets,ldesks, cabinets and theilike, and is shown‘ andde 
scribed? thusrre‘mbodied, it is-to 'be ‘understood that‘ its 
‘utility is not‘ confined, thereto. 

2. Description of the: PriorfArt 
There are various types ofdrawer slides in, the ‘prior 

‘art of ‘which welfare aware. They either are‘bulky and 
‘“have“alconsiderable:amount-ofiplay so they wobbleand 
cause @drawers‘ to have‘a‘low. qualitydissatisfying “open. 
‘and‘shut” condition. ‘Also, due to variations ofqwood or 
‘sheet’ metal toleranceidimensions between the‘ two: par 
allel cabinet‘structure-and also between‘ the twodrawer 
sides to ‘which ‘the two stationary members of slide 
(structure)“ and the two ‘moving ‘ members (drawer 
sides)=areim‘ountedi to, the drawers, when opening’ and 
shutting them, may jam, or skid or' moveidif?cultxAn 
other; problem ‘is‘providing for easy andlquick removal 
of the‘drawers from the‘desk or cabinetand' easyland 
quick replacement,‘ thereofywithout theiuse of tools. 
‘Eveniwith precision ball‘ bearing, telescopingidrawer 

slides of the type disclosed andlcovered inthe U.S. Pat. 
‘No. 3,205,025, problems werelencounterediin produc 

‘ tioniapplications such‘ as‘ wooden desks, wooden furni_ 
ture; metallof?ce furniture and similar consumer goods 

‘ made out of metal,twood,‘plastics or other‘ materials, 
idue‘to the buildup of tolerance accumulations accruing 
in these structureassemblies. For ‘instance, the. drawer 
slide’s stationary member‘would be“ mounted‘ tothe left 
hand‘ and‘right' hand side of- a typical cabinet‘ and‘ the 
‘telescopingpmoving,ball bearing slide member would 
bel‘mounted‘ to‘ the‘ left ‘and, right‘ihand side of the 
‘drawer. Since the'telescoping; ball bearing drawer slide 
‘of the type covered‘by-US. ‘Pat. No. 3,205,025 has no 
play‘ or~wobblel and cannot absorb i any ‘of the uneven 
structural surfaces and especially could not possibly ab 
so'rb the buildup of‘manufacturingItolerances of cabi 
nets ‘ and drawers. ‘The use ‘ of‘ these? mechanisms‘ was 

r prohibited and only the roller type‘of sloppy and wob 
bly drawer slide was usable in thepast for such applica 
tions. ‘ . 

1 For example, if the dimension between twoside walls 
‘of a‘ cabinet have a variable i tolerance of only‘0;03 
in‘chesand ‘the dimension between the two sides ofvthe 
drawer ca‘rriesai tolerance of the dimension of only 
0.03Tinches‘, the accumulationsof these'tolerances'may 
stretch as-far as‘: 0.120, or‘ %‘in‘ch; Most‘times the par» 

‘‘ ticular accumulation of tolerances is, of course, consid 
erablyhi‘gher. Any precision, ball bearing slide, such as 
‘that of U.S. Pat.‘ No. 3,205,025“ which has no built‘ain 
wobble cannot‘, and could not previously, absorb or ac 
cornmodateto these variations, ‘and‘thuscouldnot op 

it ‘erate. 

‘our invention“ comprises‘ a “breathing” mounting 
“feature for‘ two member, telescoping; ballv bearing 
slides, or'the “breathing” absorbing intermediate‘mem 

‘ b'erfeature ‘for a‘three‘imember, telescoping; ball bear 
‘ingslide. The‘ invention also includes ‘unique secondary 
‘mounting and‘ functional‘ ball bearing slide ‘features 
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‘which, along with the “breathing”feature, make it pos 
‘sible, by their combinations, to'becomeapart of the 
'precision, telescoping, ball bearing slide‘, which absorb 
any suchtolerances mentionedabove when the drawer 
is opened .andtclosed by'moving it from ‘rear to front 
and from front to rear. At the same time,.the invention 
also eliminates what in of?ces'is called‘today “noise 
:pollution” caused'by the noise and metallic clicking 
when drawers are’moved‘ back and forth in such units 

‘ as file drawers, desk drawers, department store ?xture 
drawers, etc. ‘Thus, it contributes greatly to the im 
provement of office. ecology. 

It should‘be stated that in order. to understand the im 
portance of the invention thataprecision, ball bearing 

‘ slide is.a linkage connecting a stationary structure with 
a moving structure, both being connected to this slide. 
‘Since. the ballbearingaction is a precision, straight for 
ward linear action only, the ball races of the slides con~ 
tainthis precision, linear movement without allowing 
any side:wobble or side slop. Whereever. the ballbear 
ings, which are spaced in. ball retainers, sometimes to 
lengths of over 18 inches, traverse alongside‘ the struc 
ture and the moving. object, these ball bearings are 
practically representinga solid steel bar in their'linear 
ity of movement, and any tolerance which draws either 
structure or moving objects mounting surface away 
from such precise linearity,wouldl practically “freeze” 
the movement of this ball bearing drawer slide. Thus, 
‘without the above invention, production use. of ball 
bearing drawer slides was prohibitive and could only be 
accomplished prior to the above in small, very high 
cost applicable operations when most costly and awk 
ward shimmings had to be done in each case of applica 
tion in order to accommodate the accruing tolerances. 
All of this type of. shimming and adjustment is elimi 
nated‘ by the invention. 
The. invention covers the following areas of telescop 

ing,‘ ball bearing, precision drawer slides: 
Breathing Mounting. System of two—member slide; 
Breathing Intermediate Member System of three 

member slide; V _ . 

It is an important feature and intent of the invention 
of the‘ breathing. features is that these precision, ball 
bearing drawer slides‘ will accommodate, without im 
pairment, the use of ‘any. applied furniture drawers, 
desk drawers and other utility drawers in materials such 

. as woodwhich are subject to swelling and retraction in 
speci?c humid and/or opposite environments and, thus, 
accommodate these swellings and retractions of mate 
rials by the breathing features, without any impairment 
to‘the applied product’s use and utility. It also applies 
to. the initial. production mounting of precision, ball 
bearing, telescoping slides to‘ suspend‘ wood or metal 
structured drawers from same type of structures with 
out'the use of costlylshimming or other precision plan 
ing operations. 
Another ‘important feature comprises drawer mount 

ing means. One‘such means is a mounting rail which is 
‘ mounted on or attached to‘ the drawer or moving object 
and which, inturn, will lock the drawer by connecting 
the rail to‘the ball bearing drawer slide, as shown on 
sketch below. 

Still another object of the invention is to provide 
latch means for latching‘the drawer to the slides. One 
such arrangement‘ automatically drops onto the slide 
and locks‘the drawer withslide. Also, this arrangement 
provides means for disconnecting the drawer rail from 
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slide so that the’ total drawer may be lifted off the slide, 
without the use of tools. 

In an alternative arrangement, a resilient compound 
material is employed which is fastened underneath the 
rail, and which drops into a notch provided therefor in 
the slide member, automatically locking the drawer to 
the slides and preventing any noise or clicking of the 
rails. Thus, noise is eliminated for the purpose of meet 
ing ecology .standards in offices and surroundings to 
day. The elimination of the noise due to the-resilient 
block stop in the rail is very important since metal type 
of locks would create clicking noises when the moving 
drawer comes to a stop, either in the open position or 
the closed drawer position. Thus, the latch or resilient 
compound block automatically and releasably locks 
the. drawer to the slide, without creating any noise 
when drawer is moving. 

Alternatively, a bayonet mounting may be used. 
There are a pair of these bayonets which face each 
other at a 90° reversed position from front to rear and 
make an optional mounting from rail particularly appli 
cable to metal structures, etc. ' 
Another important feature and function of the 

drawer rail or bayonet mounting is that it permits the 
drawer to be lifted off from the slide without the use of 
tools. This is easily done, as well as the easy replace 
ment of thedrawer without the use of tools. , 

It is further part of the invention that the mountin 
techniques and the breathing feature technique makes 
it possible to interchange drawers without having to re 
move the ball bearing slide mechanism, as such,'since 
the fit of the mounting rail and/or the bayonet mount 
ing will again draw on the breathing feature technique, 
absorbing differing buildups of tolerances of various 
drawer vs. cabinet dimensions without having to shim 
for these deviations of tolerances or other means of 
costly production labor. 
Another feature of the present invention is termed 

the progressive roller. The purpose of the progressive 
roller is to assure an even movement of one-half speed 
of the intermediate member to the full speed of the 
outer member, or drawer member, when opening or 
closing the drawer. The control of half speed to full 
speed of the two member relationship is highly impor 
tant because it will eliminate any intermediate clicking 
noises when the drawer is pulled out or returned by the 
use of telescoping, precision, ball bearing slides, and 
thus importantly, contributes to eliminating noise pol 
lution within today’s ecology minded office surround 
ings. 
The “progressive roller” is made of resilient material 

which can absorb small noise levels which accrue due 
to the multiple ball movement action within the ball 
bearing slide, as well as adjusting to the tolerance devi 
ations of two moving slide members which are driven 
by this one progressive roller in a linear direction. This 
progressive roller is mounted to the intermediate mem 
ber’s “breathing” section feature in such a way that it 
is an equal distance from the upper moving slide mem 
ber to the lower moving slide member and has enough 
contact with the two member surfaces, which are 
knurled to give a better grip to the resilient roller mate 
rial, and also thus drive the intermediate member into 
the related speed of half of the moving drawer member. 
Another part of the drawer rail, as well as the stop, 

for the resilient block underneath the drawer rail make 
it possible that a further pullout by friction of the 
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4 
drawer, after a two-member slide, for instance, has 
stopped on its extension, to achieve a full extension of 
the drawer itself by extending the drawer rail to the 
missing “full extension dimension.” This feature again 
is part of the invention and makes a versatility of the 
two-member, as well as three-member slide, or in pro 
viding necessary full extension even though the slide 
itself can, at certain times, not provide it. 

It also is part of the invention that it applies to an all 
steel, ball bearing, precision, telescoping slide mecha 
nism, which has been patented under U.S. Pat. No. 

3,205,025. 
The characteristics and advantages of the invention 

are further suf?ciently referred to in connection with 
the following detailed description of the accompanying 
drawings which represent certain embodiments and ar 
rangements. After considering these examples, skilled 
persons will understand that many variations may be 
made without departing from the principles disclosed, 
and I contemplate the employment of any structures, 
arrangements or modes of operation that are properly 
within the scope of the appended claims. 

Referring to the drawings, which are for illustrative 
purposes only: 
FIG. 1 is a side elevational view of a slide mechanism 

embodying the present invention; 
FIG. 2 is a top plan view thereof; 
FIG. 3 is a sectional view taken on line 3-3 of FIG. 

1; 1 . 

FIG. 4 is a sectional view taken on line 4,-4 of FIG. 

1; 
FIG. 5 is a perspective view of a slide mechanism in 

stalled in a desk and embodying the rail and latch; 
FIG. 6 is a fragmentary top plan view thereof at 

tached to a drawer, the latch being in the closed posi 
tion; 
FIG. 7 is a perspective view showing the latch in the 

unlatched or released position; 
FIG. 8 is an enlarged side elevational view of a por 

tion of the slide and rail with the latch in the closed po 
sition; 
FIG. 9 is an enlarged sectional view taken on line 

9-9 of FIG. 8; ‘ 
FIG. 10 is an enlarged sectional view taken on line 

l0—10 of FIG. 8; 
FIG. 11 is an enlarged fragmentary perspective view 

of the top edge of a slide member having a notch 
therein for reception of a resilient block; 
FIG. 12 is a side elevational view of a slide mecha 

nism embodying the breathing feature of the present 
invention and also the progressive roller feature; 
FIG. 13 is an enlarged sectional view taken on line 

13—l3 of FIG. 12; 
FIG. 14 is an enlargedside elevational view as seen 

from 14-14 of FIG. 12; 
FIG. 15 is an enlarged sectional view of an alternative 

progressive roller arrangement; 
FIG. 16 is a still further enlarged sectional view 

> thereof; 
FIG. 17 is a perspective view of a drawer and slide . 

mechanism interconnected by bayonet means of the 
present invention; 
FIG. 18 is a side elevational view of a slide showing 

a bayonet. type connection with a metal drawer of a 
cabinet or.desk; 
FIG. 19 is a sectional view taken on line l9-—l9 of 

FIG. 18; and 
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FIG. 20 is an enlarged sectional view taken on line 
20--20 of FIG. 18. 
Referring more particularly to FIG. 1 to 4, there is 

shown a slide mechanism embodying the present inven 
tion and indicated generally at 21. The mechanism in 
cludes an outer slide member indicated generally at 22, 
and an inner slide member indicated generally at 24. 
The slide members 22 and‘24 are generally .channel 

shaped and formed of sheet metal by stamping, these 
parts being formed with great accuracy. 
Outer member 22 has ‘a longitudinally extending cen 

ter portion or wall '26, FIG. 3, which may be termed the 
bottom of the channel and along each side edge of the 
bottom 26 is an outwardly and laterally extending ball 
race 28 ‘which terminatesin a longitudinally extending 
portion 30 that is concave-convex in cross section with 

10 

the concave surfaces facing inwardly so that said sur- - 
faces are‘oppositely arranged relative to each other and 
are laterally spaced apart in parallel relationship rela 
tive to each other. _ 
The inner slide member 24 also has a center portion 

or wall 34 termed the bottom wall of the inner member, 
along the longitudinally extending sides or side edges of 
which are laterally turned ball races 36 which are con 
cave-convex in cross section with the concave surfaces 
facing outwardly and arranged oppositely with respect 
to the adjacent ball races 28 of the outer side member, 
said races 36 being spaced from the adjacent races 28 
of the outer slide member. 
There is a ball bearing retainer, indicated generally 

I at 40, disposed between the inner and outer slide mem 
bers, said retainer retaining a plurality of balls 42 in the 
ball races 28 of the outer slide member 24. The ball 
bearing retainer 40 is also generally channel shaped 
and has a bottom wall, indicated generally. at 44, which 
includes a shallow reverse channel portion, indicated‘ 
generally at 46, which extends longitudinally of the re 
tainer. From the outer edges of the bottom wall area 
series of ball retaining arms 48 which have ball receiv 
ing openings, not shown, of smaller size than the diame 
ter of the balls, said arms being at right angles to the ad 
jacent portions of the bottom wall 44 and being spaced 
apart longitudinally of the ball retainer. Thus the balls 
are operably held in the ball races 28 of the outer slide 
member 22. 
At what is termed herein the forward end of the outer 

slide member 22 is an inturned ?ange 50 extending 
transversely of said slide member and there is a bumper 
pad 52 of felt or of plastic or other suitable noise muf 
?ing material that is secured by a suitable adhesive, 
such as in epoxy, to the inner side of the ?ange 50 of 
the outer slide member 24 adjacent what is termed 
herein the forward end thereof. 
Engagement of the pad 52 by an inturned flange 53 

of the inner slide member 24 at the adjacent end of said 
inner member limits telescoping movement of said slide 
members. When the slide members are extended a pre 
determined distance, the ?ange 53 engages the adja 

‘ cent end of the reverse channel portion 46 of the bot 
tom wall of the ball retainer and an inturned ?ange 55 
of the outer slide member 22 engages the opposite end 
of the ball retainer and prevents further extension of 
said members. Thus, there is provided means limiting 
‘extension of the slide members as well as telescoping 
movement thereof. Because the pad is of noise muf?ing 
material engagement of the ?ange 53 with said pad 
noise is minimized. 
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6 
The inner slide member 24 has a tongue 58 adjacent 

what is termed herein the rear end which may be 
termed a breather spring, said tongue being stamped 
from the bottom wall 34 of the inner slide member, one 
end of said tongue being integral with the bottom wall 
34. Adjacent the opposite end of the inner slide mem 
ber 24 is another breather spring indicated generally at 
59. This spring is generally W-shaped with screw holes 
61 adjacent the free ends of the outer arms 63, the cen 
tral tongue 65 being secured adjacentits free end to the 
bottom wall 34 of the inner slide member by any suit 
able means such as for example, spot welding as at 67. 
The central tongue also has an ear 69 cut therefrom 
which is also secured to the bottom 34 of the inner slide 
member by spot welding 69a or by any other suitable 
means. These breather springs are inclined outwardly 
toward their free ends so that said free ends are spaced 
from the plane of the outer side of said bottom wall 34. 
The tongue or spring 58 has a free end portion 62 

that normally is parallel with the plane of the outer side 
of said bottom wall 34 and there is a screw hole 64 in 
said portion 62, the screw holes 61 and 64 being for re 
ception of wood screws 66 for fastening the inner slide 
member to adjacent parts of the desk if the desk is of 
wood. Should the desk be of metal suitable metal secur 
ing screws are used. 
The parts 65a of the central tongue 65 are inclined 

outwardly of the wall 34 and the part 59a and arms 63 
are spaced from the plane of the outer side of wall 34 
and parallel thereto. Thus, parts 62, 59a and arms 63 
space the slides from the adjacent walls of the drawer 
or other part of the desk and said breather springs 
being resilient provide an automatic breathing toler 
ance of: 1/16 inch. ‘ 
The slide members are of suitable steel and the 

breather springs 58 and 59 are resilient or in the nature 
of springs so that the breather springs are sufficiently 
?exible and resilient to ?ex to accommodate or com 
pensate for variations in the relationship of the desk 
parts and drawer to which the slides are secured. . 
Means for attaching the desk drawer to the slides 

comprises an adaptor or drawer attachment indicated 
generally at 70, which in cross section, is shaped like a 
Z lying on its side. This is, there is a horizontal portion 
72, a vertical upstanding portion or ?ange 74 along one 
longitudinal edge of the horizontal portion, and a de 
pending portion or ?ange 76 along the opposite longi 
tudinal edge. ‘ 
The longitudinally extending vertical portion or 

?ange 74 has a plurality of longitudinally spaced open 
ings 78 for screws 80 for attaching the adaptor 74 to a 
side 84 FIG. 6, of a drawer indicated generally at 86. 

The. longitudinally extending vertical portion or 
?ange 74 also has a lever 92 generally attached by a 
rivet 93 or other suitable means so as to be movable 
freely upwardly and downwardly. The lever is so 
shaped so that a part 92a can extend through a notched 
opening 100 in the horizontal portion 72 of the adap~ 
tor. Attached to the portion or part 92a of the lever 
that extends through the notched opening 100 of the 
adaptor, is a silencing bumper 94 generally affixed by 
slipping over a ?ange 94a, perpendicular to the normal 
plane of the lever. The horizontal portion 72 of the 
adaptor has at the outer end of the adaptor, a hook 90 
affixed to the upper surface of the adaptor by welding 
or other suitable means. The hook 90 is turned back 
under the horizontal portion 72 of the adaptor and in 



7 
spaced relation thereto. The hook 90 slides under the 
outer memlber ball race, having the function of restrain 
ing vertical movement of the adaptor when in the in 
ward position. 
There is, of course, a slide mechanism for each side 

of the drawer 86 attached as above described. With the 
adaptors operably attached to the sides 84 of the 
drawer, the horizontal portion 72 of the adaptor ?oats 
or slidingly rests on the curved top of the portion 30 of 
the top races of the outer slide member 22. The de 
pending flanges 76 of the adaptors depend alongside 
the free edges of said top races of the outer slide mem 
ber to thereby aid in retaining the drawer in proper 
alignment with the slides. 
At the upper side the center slide member has two 

notches 100 cut out of the ball race portions of the 
outer slide member. Notches of this character being 
clearly shown in FIG. 6. The rearward most notch is 20 
positioned so that the notch aligns with the opening 
100 of the adaptor 72. The lever 92 is therefore free to 
extend into the ball race of the outer member and re 
strict forward movement of the adaptor on the slide 
outer member. Lifting the lever and moving the drawer 
forward permits the drawer to extend a predetermined 
distance equal to the spacing of the notches on the 
outer member ball race, since the lever will fall into the 
second notch and restrict the adaptor from further for 
ward movement. . 

In use, when the drawer is in its closed position, the 
inner and outer slide members 24 and 22 are fully tele 
scoped and the adaptor is fully retracted, that is, said 
adaptor is at its furthest inward position on the top 
bearing races of the respective outer slide members. 
When the drawer is pulled out, the outer slide mem 

bers 22 of the respective slides, ?rst move outwardly to 
their limit of movement, limited as above described. Up 
to the point at which the outer slide members are 
stopped by the limiting means, the adaptors remain at 
the position on the top races of the outer slide mem 
bers, but, when the outer slide members are stopped, 
the drawer may be further pulled out with adaptors 
sliding on said top races of the outer slide members of 
the slides at opposite sides of the drawer by raising the 
tabs 93a of the latch lever 92, the drawers thus being 
released and adapted to be pulled to the fully extending 
position whereat the rear end of the drawer is clear or 
substantially clear of the desk at the drawer opening. 

3,778,120 
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However, shouldit be desired to remove the drawer, ' 
it is pulled outwardly from the closed position to the 
fully extending position. It may then be lifted off the 
slides. To replace the drawer, the reverse procedure is 
followed. 
Thus, it will be apparent that'the drawer may be eas— 

ily and quickly removed from the slides and the desk or 
cabinet and easily and quickly replaced. Further, it will 
be apparent that a drawer may be removed and re 
placed by another drawer. 
The slides are also practically noiseless and ex 

tremely smooth in action. Opening and closing the 
drawers is practically effortless requiring but a light 
touch. Also, there is quick and easy drawer removal 
and replacement. 

Further, there is what is termed herein automatic 
breathing to accommodate to variations in alignment of 
the drawer and the slides which is provided by the resil 
ient breather springs 58 and 59. While there have been 
two breather springs shown for each slide, it is to be un 
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8 
derstood that there may be more of such springs de 
pending on the requirements of a particular installa 
tion. 

Referring to FIGS. 5 to 11, there is shown another ar 
rangement having a different type of lock for operably 
connecting the rail to the outer slide member and also 
including a locking block. 
There is shown in FIG. 5 a desk or cabinet 1 10 having 

a drawer 86, it being understood of course that there 
may be more than one drawer, the inner slide member 
24 being hidden from view since it is fastened to an ad 
jacent part of the desk or cabinet. As shown in FIG. 5, 
the drawer is in an outward or open position. The outer 
slide members of the slides at opposite sides of the 
drawer are free to slide into and out of the cabinet 86 
and the lack of wobble permits it to freely telescope lin 
early and to be freely extended. 
The outer slide member 22, FIG. 5, is shown to be in 

its extending position and it should be noted that the 
outer slide element is not affixed to the drawer side wall 
84, but, rather 70a similar to the locking rail 70. Rail 
70a is the same as the rail 70, except that the lock or 
latch is of different construction and there is a locking 
block 120 secured to the horizontal part 72 of the Z 
shaped rail. The vertical part 74 of the rail 70a is se 
cured to the side of the drawer by the screws or other 
suitable fastening means. Thus, the drawer is not se 
cured or affixed to the sliding mechanism and may be 
moved and lifted out of the cabinet whenever this is de 

sired. 
Locking block ‘120 is affixed to the underside of the 

horizontal part 74 of the locking rail by a rivet 122 al 
though other suitable fastening means may be used. 
The locking block 120 is adapted to fit into a locking 
slot 124 in the upper portion of the outer slide element 
22. 
While the locking block 120 may be formed of any 

suitable material, it has been found preferable to use a 
resilient material such as rubber, urethane or the like. 
The locking block 120 has a fairly snug fit into the lock 
ing slot 124 of the outer slide element but a limited 
amount of longitudinal movement may occur, and a re 
silient material is sound absorbing or muffling to sub 
stantially eliminate noise. . 
The drawer 86 is illustrated with its inner end posi 

tioned within the cabinet 10 and with the locking rail 
70a resting on the top of the outer slide element 22. 
When installing the drawer, it is lowered onto the slide 
member 22, the lower surface of the horizontal part 72 
of the rail coming to rest on the top-of the outer slide 
element 22 so that the slide thus supports the weight of 
'the drawer and its contents. Moreover, the locking 

- block 120 of the locking rail 70a, enters the locking slot 
124 of the outer slide element 22, so that their mutual 
engagement provides a longitudinal locking action that 
prevents the drawer from moving axially relative to the 
outer slide element 22. While it is not shown, there is 
a similar arrangement on the other side of the drawer 
86, so that both sides of the drawer are longitudinally 
locked in place relative to the outer slide member of 
the slides and are supported thereby. 
Now, the drawer may be pushed into or pulled out of 

the cabinet, the longitudinal locking arrangement be 
tween the locking block and the locking slot assuring 
that the slide mechanism operates as designed, and also 
assures that the drawer may be easily removed by lift 
ing same from the slides whenever so desired. 
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Once the drawer and it’s affixed locking rail 70a have 
been lowered onto the outer slide member 22, their rel 
ative cross sections appear as indicated in FIG. 10. It 
will be seen from this illustration that the drawer side 
wall 84 and it’s af?xed locking rail 70a now engage the 
upper portion of the outer slide member 22 in ‘such a 
way that the outer slide member 22 is “pinched” be-, 
tween the drawer side wall .84 and the vertical part 74 
with the upper portion of the outer slide member 22 
supporting the weight of the drawer by means of the 
horizontal part 72. Thus, the engagement of the de 
pending part 76 of the rail, co-acts with the upper ball 
race of the outer slide member to prevent transverse 
movement relative to each other, and thus produce 
transverse locking between the drawer and the slide 
mechanism. 
With the drawer resting on the outer slide members 

due to the weight of the drawer and it’s contents, there 
is nevertheless always the possibility that the drawer 
may be inadvertently lifted or jarred, and this might 
possibly disengage the locking-block/locking-slot, lon~ 
gitudinal locking engagement. 

In order to avoid this possibility, a vertical locking or 
latching arrangement is provided, said clamp being in 
dicated generally at 130. This clamp is shown in FIGS. 
5, 6, 8, 9 and 10 as being in the closed or locking posi 
tion and is shown in FIG. 7 as being in the open posi 
tion. 
The locking clamp 130 comprises a lever 132 pivot 

ally attached to the rail part 72 by a rivet 134 adjacent 
one end. Adjacent the opposite end is an upstanding 
ear 136 so that the lever may be easily actuated be 
tween locking and release position. Intermediate the 
ends of lever 132 there is a ?ange 138 depending at 
right angles from the outer edge of the lever and at the 
lower end of ?ange 138 is an inturned lip 140 normal 
to said ?ange 138. As shown, the locking lip 140 of the 
locking clamp 130 ?ts under, and engages, the engage 
ment edge 142 of the outer slide member 22. This 
closed position of the locking clamp 130 now vertically 
locks together the locking rail 70a and the outer slide 
element 22, the engagement of the horizontal part 72 
of the rail and the top of the outer slide member 22. 
contributing to the vertical locking action. 
To release the rail from the outer slide member 22, 

the latch 130 is manually actuated to the release posi 
tion shown in FIG. 7. 

In the arrangements thus far described, the breather 
springs are incorporated in the combination or assem 
bly of parts. - 
Referring to FIGS. 12 to 16 inclusive, there is shown 

an alternative breathing arrangement with which there 
is combined a progressive roller feature. 
The embodiment of FIGS. 12 to 16 has a pair of two 

member slides or slide mechanisms arranged one above 
the other and indicated generally at 150 and 152 re 
spectively. These slides are interconnected by an inter 
mediate member, indicated generally at 154. 
Each of the slide mechanisms 150 and 152 are similar 

to the two member slides or slide mechanisms,.each 
having an’ outer slide member 22 and an inner slide 
member 24, parts of these slides or slide mechanisms 
are given the same reference numerals that are given to 
the corresponding or respective parts of the two slide 
member slides above described. 

In the arrangement of FIGS. 12 to 16 the intermedi 
ate member 154 is in the general shape of a Z lying on 
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10 
its side. There is a central horizontal part 160 with up 
wardly and downwardly extending vertical arms 162 
and 164 respectively from opposite side edges of said 
horizontal part 160, the arms 162; and 164 being sub 
stantially longer than the width of the horizontal part 
160 and are in generally parallel planes. In this arrange 
ment, the intermediate member 1514 is sufficiently resil 
ient to ?ex and function as a breather spring. 
To each of the vertical arms there is secured‘ a slide 

and to secure the slides to said arms of the intermediate 
member, the inner slide members 24 are secured to the 
arms of the intermediate member by spot welding or 
other suitable means. The slides are just above and 
below the horizontal part 160 of the intermediate mem 
ber and in alignment with each other so that the mecha 
nism of FIGS. 12 to 15 is relatively thin, occupying lit 
tle more thickness than the two member slide hereinbe 
fore described. 
There is means for controlling the movements of the 

intermediate member so that it moves one-half the dis 
tance the outer slide members move. This is effected by 
notching'the intermediate member at 170 at approxi~ 
mately its longitudinal center, the notch leaving an 
opening in the horizontal part 160 and extending some 
what into the adjacent arms 162 and 164 thereby leav 
ing oppositely extending ears 172 and 174‘ which are 
spaced laterally apart and provided with aligned open 
ings therein for reception of a rivet 176 on which a rol 
ler 178 is rotatably disposed, said roller being of resil 
ient material such as rubber, natural or synthetic, plas 
tic or the like. The roller tightly and frictionally en 
gages the outside surface of the adjacent bearing races 
of the outer slide members so that when the drawer to 
which the mechanism is operably attached is pulled 
outwardly or pushed inwardly, the intermediate mem 
ber 170 moves in the same direction as the drawer but 
half its distance. , 

Roller 178 has an axial opening 190 there-through in 
which a hollow rivet 192 is disposed and through which 
.the rivet or axle 176 is received. The spacing of the ears 
172 and 174 from each other is greater than the thick 
ness of roller 178 and the inside diameter of the rivet 
192 is greater than the diameter of the outside diameter 
of the axle 176. Consequently, the roller may shift lon 
gitudinally as the drawer is pulled outwardly or pushed 
inwardly. The notch 170 in the intermediate member 
must, of course, be long enough to permit such shifting 
of the roller without its binding on the ends of said 
notch 170. 
With this arrangement, the resilient roller is permit 

ted to automatically adjust to and apply equal pressure 
on each outer slide member. 
With the arrangement of the hollow rivet 192 and the 

axle 176, friction between these parts is minimized and 
in order to increase the gripping of the roller 178 with 
the adjacent outer surfaces of the outer slide members 
said surfaces are knurled as at 196 and the roller is cir 
cumferentially knurled to provide further gripping ac 
tion with the outer slide members. 

In the alternative arrangement shown in FIG. 16, the 
roller 178a has an axle 200 on which said roller is se 
cured. End portions 202 of the axle extend outwardly 
of the sides of the roller and are operably disposed in 
holes 204 in the ears 172 and 174 of the intermediate 
member 154. The holes 204 are of greater diameter 
than that of the axle and due to the roller being of resil 

" ient material, the position of the axle ends in the holes 
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204 will shift when the drawer is being pulled out or 
pushed inwardly so that said holes must be of sufficient 
size to permit shifting of the roller without its binding 
on the ends of the notch 170. 
The rail arrangement hereinabove described may be 

used with the mechanism of FIGS. 12 to 16. An alterna 
tive means for attaching drawers to the slides is shown 
in FIGS. '17 to 20 and is termed a bayonet mounting. 
This arrangement is particularly for use with metal 
drawers and cabinets. In this embodiment of the inven 
tion, the drawer indicated at 206, has side walls 208, 
only one being shown as both side walls are similarly 
constructed. There is a rear opening 210 in the side 
wall 208 and a forward opening214. A tongue 212 ex 
tends rearwardly from the front edge of the opening 
210, its free end terminating intermediate the ends of 
said opening 210. A tongue 216 extends downwardly 
from the upper edge of the front opening 214 and its 
free end terminates intermediate the upper and lower 
edges of opening 214. _ 
The bottom wall of the upper slide has rear and front 

loops 218 and 220 spaced longitudinally apart, the loop 
218 being vertical while the loop 220 is horizontal. The 
loops are so spaced apart as to enter the openings 210 
and 214 and receive the respective rear and front 
tongues 212 and 214. 
When mounting the drawer to the upper slides, the 

rear tongues of the sides 208 of the drawer are inserted 
into the rear vertical loops 218. Movement of the 
drawer is limited by engagement of the rear edge of the 
rear opening. The front tongues 216 are then inserted 
into the front horizontal loops 220 and are downwardly 
limited by engagement of the upper edges of the front 
openings 214. 
Thus, the drawer is accurately attached to the adja 

cent upper slides and held against inadvertent longitu 
dinal movement as well as vertical displacement. In 
order to remove the drawer, the forward end is raised 
to remove the forward tongues 216 from the horizontal 
loops 220 and the drawer pulled outwardly to remove 
the rear tongues 212 from the vertical loops 218. The 
tongues 218 at the rear of the drawer hold the rear or 
inner end of the drawer against vertical movement rela 
tive to the slides, while the tongues 216 hold the drawer 
against longitudinal movement relative to the slides. 
While the openings and tongues are shown and de 

scribed as being in the side walls of the drawer, the 
parts could bearranged to connect or attach the slides 
to the metal walls or other metal parts of the cabinet. 
In either arrangement, the breathing function is present 
in combination with the bayonet mounting means. 
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 of the 
invention without departing from the spirit or scope 
thereof or sacri?cing its material advantages, the ar 
rangement hereinbefore described being merely by way 
of example, and we do not wish to be restricted to the 
specific form shown or uses mentioned except as de 
fined in the accompanying claims. 
We claim: 
1. A drawer slide mechanism, comprising: 
an intermediate slide member having a horizontal 

part from the opposite free edges of which respec 
tive ?anges extend upwardly and downwardly, said 
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12 
intermediate member being resilient to provide 
breather means; 

a pair of slide mechanisms each having: 
an outer slide member, 
an inner slide member, 
said slide members having cooperating ball races 
along their edges, 

balls disposed between said cooperating races, 
a ball retainer between the outer and inner slide 
members, said ball retainer having parts for re 
ception of balls whereby the balls are retained in 
operative position in the races, 

the inner slide member of one of said slide mecha 
nisms being secured to the upward extending 
flange of the intermediate member, said slide 
mechanisms being above the horizontal part of 
the intermediate member, the inner slide mem 
ber of the other slide mechanism being secured 
to the side of the downwardly extending ?ange of 
said intermediate, slide member so that said other 
slide mechanism is below the horizontal part of 
the intermediate slide member and in alignment 
with the one slide mechanism, said slide mecha 
nisms being spaced and aligned upwardly and 
downwardly respectively from said horizontal 
part of the intermediate slide member, 

and interconnecting means engaging adjacent sur 
faces of the outer slide members for interconnect 
ing the intermediate slide member with the adja 
cent outer slide members for controlling move 
ments of the intermediate member relative to 
movements of the outer slide members of the slide 

mechanism; 
the surfaces of the slide members engaged by the in 
terconnecting means being knurled. 

2. The invention de?ned by claim 1, wherein the 
means for interconnecting the intermediate slide mem 
ber with the adjacent outer slide members comprises a 
pair of aligned ears on said intermediate slide member 
intermediate the ends thereof, said ears having aligned 
openings therein, a pivot pin secured in said openings 
in said ears, a roller disposed on said pivot pin, the pe 
riphery of said roller frictionally engaging the adjacent 
ball races of the outer slide members for controlling 
movements of the intermediate member relative to 
movements of said outer slide members, the surfaces of 
the ball races engaged by the roller being knurled. 

3. A drawer slide mechanism, comprising: 
an intermediate slide member having a horizontal 

part from the opposite free edges of which respec 
tive ?anges extend upwardly and downwardly, said, 
said intermediate member being resilient to pro 
vide breather means; 

a pair of slide mechanisms each having: 
an outer slide member, an inner slide member, 
said slide members having cooperating ball races 
along their edges, 

balls disposed between said cooperating races, 
a ball retainer between the outer and inner slide 
members, said ball retainer having parts for re 
ception of balls whereby the balls are retained in 
operative position in the races, , 

the inner slide member of one of said slide mecha 
nisms being secured to the upward extending. 
?ange of the intermediate member, said slide 
mechanisms being above the horizontal part of 
the intermediate member, the inner slide mem 
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ber of the other slide mechanism being secured 
to the side of the downwardly extending ?ange of 
said intermediate slide member so that said other 
slide mechanism is below the horizontal part of 
the intermediate slide member; 

and interconnecting means engaging adjacent sur 
faces of the outer slide members for interconnecte 
ing the intermediate slide member with the adja 
cent outer slide members for controlling move 
ments of the intermediate member relative to 
movements of the outer slide members of the slide 
mechanism; 
the surfaces of the slide members engaged by the 

interconnecting means being knurled; 
the means for interconnecting the intermediate slide 
member with the adjacent outer slide members 
comprises a pair of aligned ears on said intermedi 
ate slide member intermediate the ends thereof, 
said ears having aligned openings therein, a pivot 
pin secured in said openings in said ears, a roller 
disposed on said pivot pin, the periphery of said 
roller frictionally engaging the adjacent ball races 
of the outer slide members for controlling move 
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ments of the intermediate member relative to 
movements of said outer slide members, the sur 
faces of the ball races engaged by the roller being 
knurled; 

said roller being mounted loosely enough for free and 
automatic accommodation to apply equal pressure 
on each of the outer slide members. 

4. The invention defined by claim 3, wherein the rol 
ler is of resilient material and is tightly disposed be 
tween the adjacent ball races of the outer slide mem 
bers and an axial metalic insert in said roller for low 
axle friction. 

5. The invention defined by claim 4, wherein the in 
sert is hollow and the inside diameter of said insert is 
substantially greater than the outside diameter of the 
pivot pin to permit the roller to automatically adjust to 
and apply equal pressure on each outer slide member. 

6. The invention de?ned by claim 3, wherein the di 
ameter of said pivot pin is smaller than the diameter of 
said openings and the roller is ?xed on said pivot pin. 

7. The invention defined by claim 2, wherein the pe 
riphery of the roller is knurled. 

* * * * * 
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