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a |l evel work sofficaderniture, such as desks, tables or panels, Andtih particalee| torgh pr obl em
I's encountered wt -shaped desks . or furniture having a
surface cantil égﬁﬁg&%ﬁwﬁq&"i‘"‘?‘? BRIMtting; Ievedand, plump;a adjlistments of the | egs.
If the work sufdramgrel S | oaded down with various heavy objects and 15

equi prent, the free edge of the surface can defl ect downward, thereby

gi vi ) an unsati sf act or yNaPPRFIRNGCEN RRISAt FYER a5 desr et tabley it is fimpedant
furniture. that the object’s work surface be maintained level and plumb so that items

do not roll or slide on the work surface. In addition, the appearance of
uneven and non-level office furniture can detract from the aesthetics,
especially when such items are incorporated into a system of office furniture.

10 Naturally, when a support surface, typically a floor, is rippled or not level, it
can be difficult to obtain a level work surface.

Another leveling problem is encountered with C-shaped desks
or furniture having a surface céntilevered outwardly from a pair of support
legs. If the work surface is loaded down with various heavy objects and

15 equipment, the free edge of the surface can deflect downward, thereby
giving an unsatisfactory appearance when used in a system of office
furniture.

in general, individual pieces of office furniture are supported by
a plurality of support legs that engage the floor. For example, a typical desk

20 may be supported by four legs, three legs, two legs or even one leg. In
particular, two-legged C-shaped desks typically have elongated feet
extending forwardly from the legs in order to provide structural stability, and
to prevent tipping of the object being supported. Because the legs on a
C-shaped desk are positioned. toward the rear of the worksurface, the

25 C-shaped configuration provides space for uninhibited knee movement and
clearance when moving between adjacent worksurfaces.

When a desk is supported by three or more legs, it is well
known in the art to use a leveling screw in each leg so as to provide the
work surface with height adjustment and leveling capabilities. However, such
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10 The shims can be unsightly, however, and may not be secured to the

can be leve a

support leg, thereby making the system inherently unstable due to its
susceptibility to jarring. Moreover, leveling devices or shims which raise an
end of the support foot off the fioor, or are contained within an end of the
foot, can present a tripping hazard and interfere with a user’s feet. This
15 problem can be exacerbated in C-shaped desks, where it may be desirable
to minimize the height of the foot in order to provide minimat obstruction to
the user's feet as the user moves between adjacent worksurfaces.
Other types of leveling and plumbing designs, which overcome
the shortcomings of the simple shim adjustment, typically require tedious
20 manipulation, can be expensive to manufacture or can be difficult to install.
in an effort to overcome some of these shortcomings, U.S.
Patent No. 4,135,690, issued to Clarke et al., discloses a supporting foot
member extending laterally in both directions from the support leg. The
supporting foot is rotatably attached to the support leg by employing two
25 friction plates. When loosened, the plates' are allowed to rotate relative to
each other in order to level the object being supported. Although such a
device works satisfactorily for objects having a center of gravity overlying the
support leg, such as the wall panel shown in that reference, it may be
incapable of supporting large loads cantilevered off of the leg, such as a C-
30 shaped desks. To support such a load, without allowing rotation of the
support leg relative to the support foot, an enormous tension load may be
required to clamp the plates together. If not installed correctly, or with the
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| eveling problem it is known in the art to provide shinms or
| evel ing screws under one or both ends of the support feet.

The shinms can be unsightly, however, and may not be secureddé %

support | eg, WQ\%"r"éb‘;? maki ng the systeminherently unstable dle to |ts
susceptibility to jarring. Mreover, |eveling devices or shlns whi ch raise

an end of the support foot v8f the floor, are contai ned
within an end of the foot, can prese tr|p|n and
interfere with RIODEERGWPMERH, therprapel mrientation cf the BB!?G? BN g“@@é‘%’d bat ed
I n Cshaped de h8 rhdintafy be desirable to mnimze the
hei ght of t he %F'ﬁ}e%ﬁorderl to provide mniml obstruction to

the user's feet as the umremeﬂwb@%ﬁ'sﬁlwﬁ‘éﬁhp'w etak must be
Qther types of 9198%% ,&}r{g Hg%ueﬁﬂggﬁﬁlsﬂﬂém 1% WBbﬁEfTBemg leveled is

the shortconmn e S|rrp st nment, typl call'y require tedious
20 5 nimdfradjtmted)nr mrpdlmedmpma;pmer ®ostinD; eatherthan havieg &he

difficult to install a comne
some of these s$RAMAEAJNsIMeps gechanism acting on thsaqdé&it %ﬁ%ﬁ%ﬁ%g@g i ssued
to Carke et algylo8Hed Mmﬁafqugarﬁempﬁﬂcbhrub dlﬁmult to move to the properrdrntation
extending laterally in both direction fro 5‘__f:?asupport | eg. The

support| ng footWhig sigultenepusy,enoaaing,t %“JP #5tt 1 eg by enpl oying two
friction plates. Wen Ioosened the plates are allowed to
rotate relative to each other in order to | evel the object

bei ngiGsuppor t eds u F | VENTION devi ce works satisfactorily
for objects having a cent elghta%@vm@fm%ﬁ%h?é BledtBd to annénparatus for Support

| eg, such as the wall pane own i n that erence,
i ncapabl e of sujgpelirg anguppmrgleg craddlooantn pexticulad, tbfafamaratuseha%gnmﬂm as a

ﬁ)t 2? i on of the“"e""q"'jlo eSen ng frorg@pég oééﬁ%’%,[]g@or{t/ {en%u%ptfoéglr%%

enor mous t ensi ofhenfsedl amdyarpadjustment device. Therfequeetbarmaslaaﬁnqmttpm'tlm at es

t oget%er - nOtancli r;srteglr nglogor_lrh%cérj‘ e m%rmber is p:vo?ally attached to the rear
portion about a horizontal axis of rotation. The front portion includes a
surface for engaging the floor. The angle adjustment device adjustably.
interconnects the ankle member and the foot member at a location spaced
apart from the horizontal axis of rotation. The heel member extends

20 downwardly from one of the rear portion of the foot member and the ankie

member and engages the floor.

In a preferred embodiment, the adjustment device includes a
knob and a shaft extending upwardly from the knob. The shaft is rotatably
secured to a bottom plate member, which is attached to the foot member.

25 The shaft operably engages a front portion of the ankle member. In
operation, rotation of the knob causes the front portion of the ankle member
to move in a vertical direction relative to the floor, thereby causing the ankle
member to rotate about the horizontal axis of rotation relative to the foot
member. Thus, a leveling device is provided whereby a support leg, and

30 any corresponding object being supported, can be leveled and plumbed.

In another aspect of the invention, the heel member is made

height adjustable. The heel member extends downwardly from and is
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simple device capable of supporting loads having a center of gravity spaced
apart from the support leg.

Also, because the front portioﬁ of the foot member does not
contain any type of leveling screw, it can be given a low profile. Accordingly,

15 the leveling device provides minimal obstruction to movement of the user’s
feet and maximizes the open space between adjacent desks.

Moreover, when used in a system of furniture, each piece of
furniture can be leveled and adjusted to accommodate an uneven support
surface or loaded work surface, thereby providing and maintaining a smooth

20 and continuous appearance of the system. The leveling device also permits
vertical height adjustment, thereby allowing for additional fiexibility and side-
to-side leveling. Finally, because the leveling device provides an efficient
means for adjusting the desk, even when heavily ioaded, incremental
adjustments can be made quickly and easily.

25 The present invention, together with further objects and
advantages, will be best understood by reference to the following detailed
description taken in conjunction with the accompanying drawings.
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10 preferred embodiment of the leveling device.

FIGURE 5 is an enlarged view of the adjustment knob and its
attachment to the foot member.
FIGURE 6 is a perspective view of the ankle member.
FIGURE 7 is a cross-sectional view of the ankle member taken
15 along line 7-7 of FIG. 6.
FIGURE 8 is a bottom view of the ankle member.
FIGURE 9 is a perspective view of the foot member.
FIGURE 10 is a side view of the foot member.
FIGURE 11 is a cross-sectional view of the foot member taken
20 along iine 11-11 of FIG. 10.
FIGURE 12 is a bottom view of the foot member.
FIGURE 13 is a side view of an alternative embodiment of the
foot member having an integrally formed heel member.
FIGURE 14 is a side view of an alternative embodlment of the
25 ankle member having an integrally formed heel member.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, FIGS. 1-4 show a leveling device,
including an ankle member 20 and a foot member 60. The leveling device 2
is mounted to a support leg 4. As shown in FIG. 2, the support leg 4 has a
30 lower member 6 and an upper member 8 slidably received in the lower
member 6. The upper member 8 is mounted to a bracket 10. The bracket
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can be used to adjust the height and level of any object requiring such

adjustment. Accordingly, the disclosure of the desk in the accompanying

figures should be regarded as illustrative rather than limiting. The ankle

member 20, shown in FIGS. 6-8, includes a top plate 26, a rear portion 80, a

15 front portion 31, a rear support lug 36 and a pair of sidewalls 28 depending
downwardly from the top plate 26. The top plate 26 is configured in
substantially the same shape as the contour of the lower member 6 of the
support leg 4, as shown in FIG. 4. The lower member 6 is disposed on the
top plate 26 such that the edge of the top plate and the outer surface of the

20 support leg are substantially flush. Preferably, the ankle member 20 is an
aluminum casting.

In an exemplary embodiment, shown in FIGS. 2, 4 and 8, the
ankle member 20 inciudes a frustoconically shaped housing 40, which
extends upwardly from a top surface 29 of the top plate 26.

25 Correspondingly, the support leg 4 includes a drive member 14 which is
adapted to fit over the housing 40. The drive member 14 is disposed in the
support leg 4 and is secured to the housing 40 with a pin 41. The drive
member 14 is adapted to make the leg 4 height adjustable. An upper
member 16 of the drive member is connected to the bracket 10.

30 The front portion 31 of the ankle member 20 includes a front
support lug 30, which extends forwardly from a front section 35 of the ankle
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In an exemplary embodiment, the ankle member 20 is attached

to the lower member 6 of the support leg 4 at three locations, as shown in
FIGS. 2, 4, and 6. A first attachment hole 46 is positioned rearwardly of the

15 first mounting hole 42 in the front section 35. The first attachment hole 46
passes through the front section 35, and lies substantially paraliel to the first
mounting hole 42. Second and third attachment holes 48 and 49 are
positioned on either side of the rear support lug 36 as shown in FIG. 8, and
pass through the landing 44. A plurality of fasteners §0 and 51 extend

20 upwardly through the attachment holes 46, 48, and 49 and communicate
with threaded holes located in the lower member 6 of the support leg 4.

in an alternative embodiment, the ankle member and the

support leg can also be integrally formed. In such an embodiment, a bottom
portion of the support leg includes a pair of spaced apart support lugs

25 adapted to operably engage a foot member. Thus, the ankle member
extends downwardly from the leg and comprises the bottom portion of the
leg that includes the support lugs. Separation of the support leg and ankle
member merely provides a user with access to the bottom portion of the
support leg. Access can be important if the leg is height adjustable and has

30 a height adjustment mechanism disposed within it, as shown in FIG. 2. As
shown in FIGS. 2, 3 and 7, the rear portion 80 of the ankle member includes
a housing 82 and a boss 52 extending downwardly from a top portion 84 of
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10 opening 69. The housing 62 also includes a base plate 61 interconnecting
bottom portions of the housing sidewalls 66. The base plate 61 separates
and defines the first opening 67 and the second opening 69. The support
member 64 includes a top portion 47 and a plurality of spaced apart, vertical
ribs 45 extending downwardly from the top portion 47. Four, spaced-apart

15 attachment bosses 43 depend downwardly from the top portion 47 in the
spaces provided between the ribs 45 as shown in FIGS. 10 and 12.

The forwardly extending support member 64 terminates in a
toe section 70. The toe section 70 preferably includes a glide pad 71 that
remains flat on the support surface 90 as shown in FIG. 2, and is not

20 adjustable. Preferably the glide pad 71 is plastic. Because the toe section
70 is not required for leveling adjustments, Iand remains flat on the support
surface 90, it poses less of a tripping hazard, and interferes less with the
user's feet. Accordingly, as shown in FIGS. 2 and 2A, the support member
64 and toe section 70 have a low profile or thin cross-section. As shown in

25 FIG. 10, the ribs of the farwardly extending support member 64 taper out
and terminate at the thin, flat toe section 70. The thickness of the toe
section is preferably about .50 inches. In addition, the foot member 60 is
preferably an aluminum casting.

The foot member 60 also includes a U-shaped support bracket

30 150, which has two support legs 152 and a base section 154, as shown in
FIG. 4. Each support leg 152 has a hole 153 positioned in it such that the
holes 153 are generally aligned about a horizontal axis.
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ankl e bracket 150 is\boled tggmggbase plate 83 with a plurality of bolts 197.
PCT/ US96/ 18061 As illustrated in FIGS. 2, 4 and 5, the foot member 60 alsd’
10 includes a plate member 72 secured to attachment bosses 43 with a plurality

of fasteners 123. The plate member 72 has a slot 74 positioned in it such
that the slot 74 is generally aligned with the first mounting hole 42 when the
ankle member 20 is pivotally attached to the foot member 60 at the
horizontal axis of rotation 56. |
15 As illustrated in FIGS. 2 and 5, an adjustment device 100 is
provided to adjustably mount the forward support lug 30 to the housing 62.
The adjustment device 100 includes a knob 102 and an adjustment shaft
104 extending upwardly from the knob 102. A shoulder 106 is formed on
the adjustment shaft 104 above the knob 102. The adjustment shaft 104 is
20 disposed in the slot 74 in the plate member 72 such that the shoulder 106
engages the plate member 72. The knob 102 is then secured to the end of
the adjustment shaft 104 so that the plate member 72 is positioned between
the knob 102 and the shoulder 106 as shown in FIG. 5. The shoulder 106
has a greater diameter than the width of the siot 74 as shown in FIGS. 4 and
25 5. Accordingly, the shoulder 106 bears up against the plate member 72,
thereby transferring any load from the ankle member 20 to the plate member
72. The upper portion of the adjustment shaft 104, which is preferably
threaded, operably engages the first mounting hole 42 positioned in the front
section 35, which is also preferably threaded. As shown in the FIG. 2, the
30 adjustment shaft 104 provides the front portion 31 of the ankle member 20
with about one inch of vertical adjustment.



menber 20, as shown in FIG 6. The front support lug 30 has a first
nmounti ng hole 42 passing through it in a generally vertical direction.
The sidewalls 28 each have a front portion 32 and a rear

portion 34. The front portions 32 of the sidewalls 28 are angl ed toward

each 5 wo 9ois4dt her, such that the front portions 32 i PCPUSBOB6ACH
other and term nate at the front support lug 30 as shown in
FIG 8. The rear portions 34 of the -10 - sidewalls 28 lie

generally parallel to each other and term nate at a | andi ng

44. The | anding 44 surroypgperdiidnlBdRel r@tatesthe BRUstricmiaich 102 tBérethe
rear support lug 36 has a second nounting hol e 38 passi n% t hrou in a

10 genetausing theradiustment ahaféapﬂéq». oparabhy engagest 9f7 the
| nterconnect 't hgs gpkle member at theSiFst MBORIMd thHglz%A@be ad,Q&Iﬂé?msﬁuﬁhme 27

of the top plat I n an exenplary enmbodi nent,
t he ankl e nmenberot@@s, thedotwardstipport iug 30 is causachta Meve dnerve directiost t he

o, A B rst at t aaER oSt e s0BpBRRRE 0 0 tep, capges e sl Therier AN

first mounting pohe rdtéte Soddrahé horizomeréiis of ﬂiﬁatioThssf Rotdtiontdfahamekie hol e
46 passes throu%h t he fr nt section.35, an

substantial |y pmemnesﬂ%?qqeé he pgpport eg 4, an aﬁacﬁ?ﬂdﬁ?rkrﬁ’*%ﬁénﬂ@be'éecond

and third attachﬁ@ro@b%oﬂ?tr%ﬂ%r&%nw%xus of rotation 56, thewe@y Blowing 1ee ei t her
side of the rear ‘support 36 as shown in FIG 8, pass

t hrough t he | anguppprileg Aapglqumuyfa@e membernts to Ia@aamtayjy @XP'&ﬁd 20
| th h th tt t
ey SO o 5kt i oS oo

with readed hol es | ocat ower | eg 4.
In an alternati aodudr@famrmnememal amgﬂnar chanigerin #ngl lacation of the object being

su t | I t I I . t
or L1 on of i ho. SpROTRc| Ss.1br adlisiieeviosr 1@t Geh AR 4SER R0 OO SRR ' 25
adapted to oper ﬁk&ﬁ{b@-l’mgﬁd suppet Ieyltimrougﬁmﬁmtléébenmbéﬁom@imﬁar

extends downwardly fromthe |e conpri ses th%bot m portion of  the
| eg that incl udpgsiigas elatyerto tgﬁé@‘)t rmemReL 6PN I8 Uﬁ%@? ?(gﬁa%lt?ﬂ ankl e
”E”bef§ merely ppoad Qﬁénf"gt':@? poditidh SR By st s&&pdtﬂi@tﬂ@ﬁdt@tiﬁrpdr herefbref if tHee

support |eg. Access can ortant I'eg” i s hei ght adj ust abl e and
has 30 levelingh dpybe Zaamgttlﬁan@ qmeafhumﬁ\@mfdmeasséﬂfaﬁﬁt #8t, as

shown in FIG 2 adﬁﬁtment device 100 can be used to rotate and adjust the work surface 12
until it is level. This operation can be performed even when the work surface
is loaded. Moreover, because each support leg 4 contains this unique

20 adjustment feature, the work surface 12 can be adjusted to remain level
even if the floor 90 tilts in opposite directions under opposite support

members.
it should be understood that it is the distance between the

forward support lug 30 and the rear support lug 36, and the length of the

2 adjustment shaft 104, which define the amount of leveling capability. For
example, if the distance between the rear support lug 36 and forward
support lug 30 is increased, the vertical adjustment capability of the forward
support lug 30 must be increased in order to obtain the same amount of
rotation of the ankle member 20 relative to the foot member 60. Conversely,

30 when the distance between the two lugs 30 and 36 is shortened, less
vertical height adjustment of the forward support lug 30 is required to
produce the same angular adjustment.



shown in FIGS. 2, 3 and 7, the rear portion 80 of the ankle nenber includes
a housing 82 and a boss 52 extending dowmwardly froma top portion 84 of
WD 97/ 18413

PCT/ US96/ | 8061 t he housing 82. The boss 52 is disposed in
a cavity 86 WQIEEBy t he housi ng 82. A threaBet{US6(1806114 i s
fixedly secured to the boss 52 by press fitting it in an

opening 53 positioned in the boss 50. Al tdinatively, the stud
can threadably engage a threaded opening in the boss. 5
As illustrated in FIGS. B-sheyldaiso becndersioed theal the dwesuppert lugs 30 and

housi ng 62 and t | 1 I ng
62. The housi ngéé 6%\1&1)0 euﬁgﬁ’%g?%%?é"@ééweﬂ%ﬁ%?%&%ﬁﬁ%@3@%‘8@ ggaﬁlas a
gener al | y open asahe pantilevered lesk dr dalpje shownlip FiGeh. Thusowhgothe two 65. The
general |y open bott orkion B85 includes a first ening 67 and.a second
% o 5uRPRg Tl 54 B3 A oplioPeo2ucee RlogtRe W hetbefbiofo

i nt ergonnect i ngension and compressish iodls P@hichaeactab thbdehdingi logd impess by 66.
The base plate 61 separates and _defines the first opening 67

and the second 1opEHPRRMt 8 4.1are arepioinpreased. Conversely, \Rsgwates e ncl udes a
top portion 47 qdend pbtwe%h'tﬁy sas?émfg%f,iﬂﬁeo@s% bk rédibtion force is ribs

45 extendi ng downwardly fromthe top portion . Fodr, spaced-apart 15
attachment bossedursdd e e supRath gsdnystiaismcanme thepyeriieal loachcarresponding

spaces provi de‘iol?ﬁé%?dﬁttol?%erbejﬁct‘@eiﬁﬁ sﬁaﬂ&‘?ed.n FIGS. 10 and 12.

10 In essence, the distance (L) between the two lugs 30 and 36 is
both a function of desired rotation and load carrying capability. As shown in
FIG. 7, the distance (L) between the lugs is about 7 inches. This distance, in
conjunction with about a one inch threaded adjustment shaft 104, provides
about a two inch leveling capability when used with an adjustable heel

15 member. |

The leveling device, as shown in FIG. 2, is ideally suited to
provide leveling adjustment for cantilevered desks, or other objects having a
center of gravity spaced apart from the support leg 4. The elongated shape
of the foot member 60 permits the moment produced by the weight of the

20 object being supported to be carried over a greater distance, thereby
reducing the loads transferred between the foot member 60 and the support
surface 90. Moreover, the two point attachment of the ankle member 20
and foot member 60 permits the moment to be efficiently transferred from
the support leg 4 to the foot member 60 through a coupled tension and

25 compression load, rather than through bending.

It should be understood that the rear support lug and the
forward support lug could be reversed, i.e., the point of pivotal attachment
could lie forward of the point of adjustable vertical mounting, without
changing the leveling capability of the device.

30 Another aspect of this invention is the heel member 110,
shown in FIG. 3. Preferably, the heel member 110 is rotatably attached to

and extends downwardly from the rear portion 80 of the ankie member 20.



The forwardly extendi ng support menber 64 termnates in a t oe
section 70. The toe section 70 preferably includes a glide pad 71 that
remains flat on the support surface 90 as shown in FIG 2, and is not 20
‘adj ustable. Preferably the glide pad 71 is plastic. Because the toe section
70 is not reauoyemafzor | eveling adjustnents, and renmains fl| aéTo8o618661
support surface 90, it poses less of a tripping hazard, and
interferes less with the usefg s feet. Accordingly, as shown
in FIGS. 2 and 2A, the support nenber 64 and toe section 70

have a | ow profTHeebettornhi12 671AB heepistadited ® Sigude the s%gpon surface 90. F G
10, the ribs of _the forwardly extendi ng support nenber 64 taper out

and terninate Jtrefarably 1 plastg Q‘fda_c wemieg (118/is disposerd opiihe betiom 312+ kreat oe
section is prefemplal aheaaimegﬂ thB HzBPmefribe? 49bis BBjustddfy MiPhtePERE 0 | S

preferably an al um num casti ng. ot menber
60 al so i ncl udeeanportionfof theankia memhsk 0 K0as to allow for vertid) adjustherttas

P o 51 o oo 3R ke eck RN Y "cv i emppeee.
hol es 153 are ghedwe! mendergri@dnelades agjlide hoasingal16axi s.

WO 97/ 18413 . . . .

PCT/ US96/ 18061 The glide housing 116 includes an outer shell 118 and andnner
Lo o o emamsee a0t esesatol gkt 5914 fcs oo o
prvotally a aCou(:i‘er sr?en 118. The inn%?gleeve me?nber 120 is preferably metal and

10 includes a threaded opening 54 adapted to threadably engage the stud 114

' secured in the boss 52. Alternatively, the stud can be fixedly mounted to the
glide housing and adapted to threadably engage a threaded opening in the
boss 52. The outside surface of the outer shell 118 includes a plurality of
ribs 124, which allow the user to grip and rotate the housing 116.

15 In operation, the stud 114 engages the threaded opening 54
located in the inner sleeve member 120. As the stud 114 operably engages
the threaded opening 54, the glide housing 116 passes through the second
opening 69 in the housing and is received in the cavity 86 formed in the
housing 82 of the ankle member. As the glide housing 116 is rotated, the

20 rear portion 80 of the ankle member 20 is caused to move upwardly or
downwardly in a vertical direction. Thus, the entire leveling device 2 is made
height adjustable. Rotation of the glide housing 116 can be incremental,
thereby producing an incremental vertical adjustment of the ankle member
20 relative to the floor.

25 Moreover, because each leveling device 2 can include the heel
member 110, a two-legged object is provided with side-to-side leveling
capability. When used in combination, the heel member 110 and adjustment
device 100 can be used to adjust both the level and height of the work
surface member.

30 In the alternative embodiment shown in Figure 13, the heel
member 160 extends downwardly from the rear portion of the foot member,

as shown in FIG. 13. In such an embodiment, the heel member is integrally



hori zontal axis of rotation by disposing a support shaft 68 in holes 153

and 38. The support shaft 68 defines the horizontal axis of
rotation 56. 5 The ankl e nenber 20 and support
bracket 150 are then inserted through the generally open top
portion 63 ofW@REIMBUsIi ng 62 and are di sposedPFRUS ¥fé‘ usi ng
62. The base section 154 of the U shaped bracket 150 is
bolted to the base pl ate 63 with a pluralit3-of bolts 197.

As illustrated in FIGS. 4 and 5, the foot menber 60 al so 10

i ncl udes a pl at ©rimegpth ?’2 rgae edign: Jhe: heet mamber;iansiasiuges glileanasl ural ity
of fasteners 12 The plate nenber 72 has a slot 74 positioned in it such
that the slot 74" Ts generally aligned with the first nounting hole 42 when
t he ankl e rinryiet andtber empiodimnaritshownt ia dligutetid, theehéalot nenber

As 11 ustrated MEE84)8 NG bl e B bSfhon " orgf8 apkie member.

provi ded to adj nssudhl gn emipodirhdrd, iherh!wl memlpmcmdteddsgbéwmtbefdim rhembeing 62.
The adj ustnment deyice 100, incl udes.a kpoh 102 and an t ment shaft

104 oxt endi ng. PR PHBIGR LA Taeb et nobBsiont aqfitenB AobeRe.be el on

the adj ustnent giepiter 184 inBlI0d6s hlyfidépal 1882 The adj ustent shaft 104 is 20
di sposed in the slot 74 in the plate nmenber 72 such that the shoul der 106

engages the plate nenber H%ouwhéh«ﬁmﬁenbmweﬂqm@ﬁs been described: with end of

th dj ust t t
the knob 102 anil TERoS f e prisbinids anSEe 8Rlled in i S8R 1eRAGfa0 0" "
has allgreat er dthatrehangeshmay tieemadiel irhfoom ambdstbibwtﬁomdem from fFleCS. 4

glngt E,*Srrenber 728p'ﬁt ah&gg‘%gé Bpiﬁﬁré\%egﬁ?ﬁh?g g c@r gt '?15' %ﬁ‘éﬁq %&%Wé%@gnkl e

menber 20 to thdetplied desaription be regarded as illusteativd hstheprein mﬂ:ﬁg @ﬁdQﬁattlhe
adj ust mrent shaft 104, whi.c oper abl y

engages the fir ?t"l‘mﬁFPﬂ‘@d ﬁ%f"ég 4'20'&5‘399[4 Soviyelents Wc?’?qfoW["'Cﬁ are lintehded

section 35, whi ghdéfiheathe&copeiotbinventisneaded. As shown in the FIG 2, the
30 adj ust nent shaft 104 provides the front portion 31 of the ankle
menber 20 wi th about one inch of vertical adjustnent.



WO 97/ 18413
FET{):)JS?% ilggfsla user rotates the adjustnent knob 102, theretum“c,"m“ml'II,””"I

‘causi ng the adjustnent shaft 104 to operably engage the front sectron" of® *

t he woo1sé3 ankl e nenber at the first nmounting hol ecfdseeAsest he

adj ust nent shaft 104 rotates, the forward support lug 30 is
caused to nove in a vertical direction. 544. Vertical novenent of
the support lug 30, in turn, causes the ankle nenber 20 to

rotate about thgehdgifrzontal axis of rotation 56. Rotation of the ankle
menber 20 causes the support |eg 4, and attached work surface nenber

12, to rotate about Amapparatusdaf laveling 8 syppedted para fepr. saigranparatis owi ng

t he comﬁr'ig?ﬂ?él” leg 4 and work surface menber 12 to be adjustably
| evel ed. 10 Rot ati on of the knob 102 can be

i ncrenent al , t her ebyan ankle member extending fronya dottorcobsaidted; angul ar change

in the location of t | /NG . ted. Thus, the

adj ust%rrent devi ce 1&8&)@2ﬁ"le‘jﬁﬁ%}s}lﬁgﬂglggr%{rg?tep?lﬂgn gﬁérgpe% p%%on, @%'d " enber
20 and support partiod pivotallygttaghed 1o shicsankiaumeerber fabmuy al korizontal axis of
positions relati ei.to t he fpot nenber. 60, and. the ankl e nmenber. 20 can be 15
Prxed at any ouckAioss P SACCRRUR Byton SHBTRNAE SHORSR %,PoeaEBdne: o, 1 1

t he floor] eveling device 2 is positioned on an uneven support

surface 90, the adj ust mrent device 100 can be used to rotate
and adj ust the wor k &heg!faemer extending downwarglyffam jone; af saislar ppricn of

"badag. “Nor eoverid fcThRbaruad SIS reffii, Sl e member comprising 4 °
surface for engaging the floor; and
an adjustment device for adjusting the angle between the ankle
member and the foot member, said adjustment device interconnecting said
ankle member and said foot member at a location spaced apart from said

15 horizontal axis of rotation.

2. The apparatus of claim 1 wherein said heel member extends
downwardly from a rear portion of said ankle member, which heel member
* can be fixedly extended and retracted within said ankle member to adjust the
20 height of the ankle member and thereby adjust the height of the support leg.

3. The apparatus of claim 2 further comprising a threaded stud
interconnecting said rear portion of said ankie member and said heel
member, whereby a rotation of the heel member causes the ankle member
to move in a vertical direction relative to the floor.

25 4. The apparatus of claim 3 wherein said heel member further comprises
a glide housing having an opening adapted to threadably engage said stud,
said glide housing comprising a plurality of vertical ribs to allow a user to
grip and rotate the glide housing.



20 adj ust ment feature, the work surface 12 can b '
remain | evel even if the floor 90 tilts in opﬁ mﬂ“”m“m
di recti ons under opposite support nenbers. * L M5

‘It should be understood that it is the distance between the

forward supp®PO7M8433 30 and the rear support lug 36, and t h&GTERIPIP8Y ¢ he
25 adj ust nent shaft 104, which define the anmount of |eveling
capability. For ‘exanpl e, if 1Bhe di stance between the rear

support lug 36 and forward i support lug 30 is increased, the
vertical adj usBrent ThEARBaratys obelairmd wiagr@iny gpid rear portion of said idRfort | ug 30

must be increagggni ; ' BRIER i i
rotation of the anEﬁe%n@ﬁ%%érso%geéﬁrgta?@:a fs’ol it F‘Irg footé,t ﬁéﬂ%seerd ‘gosfa'%onver sel y,
30 Wwoesinghand issidaanide membesrcamprisesa@ teag supeortivg, séergin said
shortened, |es I L L | ; forward
support | ug 30%in§|errggmbre Gl 9'8poy£ i % hgﬁélﬂagap g%u@mégégn%&gﬁgﬁ ar

adj usg nent . attaches said support Wi FaitiSupport bracket about said horizontal axis

PCT/ US96/ 18061 . - 11 -

It should al so &Y st ood that the two support |ugs 30 and

36 carry the nonent or bending | oad i nposed by any off-center |oad, such
as the cantil evered_desk or tab{e shown in Thus, when the two

LG 1 .
support |ugs 38 andTB6 appargids Pt Fisied whersio ?%@fljh’émemtﬁev@@rmﬂmi%g 5
tension and coppBSENdPs shar eftendingCibwaartird shltPkritt) $akbsHPeotataRRsed by

secured to said foot member and which operably engages a front portion of

10 said ankie member, whereby rotation of said shaft causes said ankle
member to rotate relative to said foot member about said horizontal axis of
rotation.

7. The apparatus of claim 6 wherein said foot member further comprises
a plate member disposed on a bottom of said front portion of said foot

15 member, said plate member having an opening, wherein said adjustment
shaft is rotatably secured to said plate member within said opening.

8. The apparatus of ciaim 7 wherein said front portion of said ankie

member comprises a forwardly extending support lug, said support lug

having a vertically oriented threaded opening, wherein said adjustment shaft
20 threadably engages said opening.

9. The apparatus of claim 1 wherein said front portion of said foot
member comprises a top portion and a plurality of ribs extending
downwardly from said top portion.

10. The apparatus of claim 8 wherein said top portion and said ribs taper
25 out to form a toe section.



produced. The support |ugs nmust also carry the vertical |oad=Cor

to the weight of the object being supported. 10

essence, thewbstmmse (L) between the two |l ugs 30 and 36 i SPCTUS96/18061

both a function of desired rotation and |oad carrying capability. As shown
in FIG 7, the distance (L)-{gtween the lugs is about 7

i nches. This distance, in conjunction with about a one inch
t hreaded adj usttent Eteadpparatus girchaiindt®wherein said toe sectidoiitiudies \woglidec h

| evel i ng capabi| i é when used with an ad& stable heel 1 5 nmenber .
The | eveling de%‘i aving &g i§NORPAY SAIC [IQOK. ea| |y suited to

provi de | eveling adjustnent for cantil evered desks, or other objects having
a center, of gravity spaced apart fromthe support leg 4. The
el ongat ed shapel2. A desk adaptegsfor lexeling,en adleessait dgsk gpmprising: noment

produced by the wei gy a@fie rhgmsst having a )f/orwar@ghﬁﬁértlﬂ?d Qﬁ% %Hgﬁﬁ%ﬁ@%ﬁ ?ng €

carried over a greater stance, t ads
transPerred betspesadiapartisom saishfaswagbsupport lug; support

surface 90. Moreover ' . | e nber 20

and foot menber 60 paefr#&édqﬁ%rp%onﬁéﬁ%é g%@@% é%ﬁpggﬁﬂ?‘@ns@rred from
the support :eg%)demdingr;] Ifm'wiamﬁyfnmn‘eh aidhl'ﬁﬂlsh'ig_r; saighsupportpbeber Ravihga ta8d 25
conpression load, .rather than through, bendi ng.

It should be unﬁfézf'g?c?ﬁ'%pﬁﬁgp FERoP dgﬁ?fport lug and the

forward support |ug £heeldnépbecyrbadiflg downwerdy fith Bhe Bf aedP paHiop!drachment
could_lie forward of the point of adjustable vertical nounting, wthout

chandPng the | AW NRYSIPG G 3 r98F Rortigmef saidiapkle ryember;
Anot h t of thSadi oL . _
o] n " oy SRS BvkS ERARBLEGIS ok sugpo kg A

the support leg 4, are greatly increased. Conversely, the gj
di stance between the support |lugs, the |ess bending reactiorlmm]mm'ﬂm"ﬂ"”“"l
respon |s|n%*

shown in FIG 3. Prefer eel S rotata
and ext ends dovinige member@nd said sgppom onamber SDasto alimv vk hekleemeber2o.

be rotated through and fixed at various angles relative to said foot member;
and
15 a leg extending upwardly from said ankle member.

138.  The desk of claim 12 further comprising a work surface member
attached to a top portion of said support ieg.

14.  An apparatus for leveling a support leg on a floor, said apparatus
comprising:
20 an ankie member having a rear portion and a front portion;
a foot member comprising a housing and a support member
extending forwardly from said housing; and
a heel member extending downwardly from said rear portion of said
ankle so as allow for adjustment of the rear portion of the ankie relative to
25 the fioor;
wherein said ankle member is disposed in said housing and is
pivotally attached to said housing about a horizontal axis of rotation, and
said front portion of said ankle member is adjustably mounted to said
support member forward of said axis of rotation so as to allow the ankie
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The bottom 112 of the heel is adapted to engage the support suWriace 9 s «
Preferably a plastic glide nenber 113 is disposed on the bottom112. In a
preferred enﬁg‘am{:’, the heel menber 110 is adjustably nouRtEYST8H6ie

rear portion 80 of the ankle nenber 20 so as to allow for vertical

adj ustnent 5 of the rear portidh-80 relative to the support
surface 90. In this enbadi nent, t he heel nmenber 110 incl udes

a glide housi ngrq_emt_)er 1o be rotated through and fixed at vafigus ghglas refativg teytherfgot

i ncl udes an out gkeribtl | 118 and an inner sl eeve nenber 120.

The inner sleeve nenber 120 is press fitted into the out er
shell 118. The inner sleeve nenber 120 is preferably netal and 10

i ncl udes a thregged ' r 114
secured in the ﬁg'ss gg:@'&kptﬂrg?%a%f@%?lﬁgﬁégtc‘égﬂig%kﬁbﬂ?ﬁlﬁggtgﬁéﬁrﬁ?&% éd to

t he saidadjusimeotidevice aompesing tackhabtbandh achatexiersingpgpwardinr eaded
openi in the . s _52. . The outside surface af the quter
shel | B18 i nol ullgm said ok Y‘Pg'%fﬁ sdid shfls ’é{a‘%bg’rﬁ'%’é"@fﬂ S SLRPAR ow t he
user to grip anchemiber| and Wherein Saidoadjdstmehbd shaft operably engages said forwatd
operation, the stud 114 engages, the threaded opening 54

|l ocated in the PHRROM %@%'&r@ﬂ'ﬂ@r’“ﬁ@ ?r-&hqr?ﬂé})’éﬂt%f@%l@_f@aéﬂ)é?%'ﬁu%@ges
the threaded opgbhfhgoRitn dfRaidarnidemepserte Mdve iRas sartical birektdh Flameagond

opening 69 in the housing and is received in the cavity 86 forned in the
housi ng 82 of t Feidsuapertfiaee andsauges gaidankiomembgr 1a eotate relativedd saiche 20

rear Rprtion BOf&ft n%l‘ﬁb %&t%ﬁ%rizﬁ%&dé%x%%%%i&? nove upwardly or

downwardly in a vertica rection. he "éntrre leveling device 2 is
made

16.  An apparatus for leveling a support leg on a fioor, said apparatus
comprising:

an ankle member having a forward support lug and a rear support lug
spaced apart from said forward support iug, said forward support lug having

15 a vertically oriented threaded opening, and said rear support lug having a
horizontally oriented opening;

a foot member comprising a housing, a support member extending
forwardly from said housing, a support bracket mounted to said housing,
said support bracket having a pair of openings defining a horizontal axis of

20 rotation, and a plate member disposed on a bottom of said support
member, said plate member having an opening; and

an adjustment device comprising a knob and a threaded shaft
extending upwardly from said knob;

wherein said ahkle member is disposed in said housing and a support

25 shait pivotally attaches said rear support lug to said support bracket about
said horizontal axis of rotation; and

wherein said threaded shaft is rotatably secured to said plate member
within said opening, and wherein said shaft operably engages said threaded
opening in said forwardly extending support lug;



hei ght adj ustable. Rotation of the glide housing 116 can be

t hereby producing an increnmental vertical adjustment of the |mmmmmmlllmll
20 relative to the floor. 25 Mor eover* [Secaust eunchr
[evel ing device 2 can include the heel menber 110, a

t wo- | egged oMaew18és provi ded with side-to-side |eveling PCT/US96/18061
capability. When used in conbination, the heel nenber 110 and adj ust nent
device 100 can be used to adjust both the 4gvel and height of the work
surface nmenber. 30 In the alternative enbodi ment

shown in Figure 13, wherebgal rotation of sald knob aRdreaks thﬁé%d%&tﬁﬁﬁscadﬁw‘éﬁiﬂm y
fromthe rear pf(értlawiof th in FIG

13. In such an H@rﬁ'emSﬂreml*@QYe Ffbﬁﬁ’éft'cﬁkd'f?ﬁﬂeﬁrrﬁ‘ap‘{ﬁ to sald support

WO 97/ 18413 surface and causes said ankie member 1o rotate relative to said foot memger
PCT/ US96/ 18061

formed with t hePOQusSajchpxs ghrota¥ipn. neel nenber 160 includes a glide pad
162. In yet anot her enbodi nent shown in Figure
14, the heel menber 164 is integrally formed with the rear
port i 8n of the Bhkl erhecagparatus of ciaim 16 furthen cemprising achérisnersber, t he heel

menber extends n es the flo

but is not hei g%&é%%%@%}ww&&?@ p?rlqgn i‘i’égﬁ'caghqd "%"90 H@M@e 164

includes a gli dmambel fiddiy extended and retracted within the ankle member to adjust the
height of the ankle member and thereby adjust the height of the support leg.

18.  The apparatus of claim 17 further comprising a threaded stud, and

10 wherein said rear portion 6f said ankle member comprises a housing having
a cavity, and a boss extending downwardly from a top portion of said
housing into said cavity, wherein said threaded stud is disposed in said boss
and said heel member has a threaded opening adapted to receive said stud,
wherein said heel member threadably engages said stud at said opening.

15 19.  The apparatus of claim 16 wherein said support member of said foot
member comprises a top portion and a plurality ribs extending downwardly
from said top portion.

20. The apparatus of claim 19 wherein said top portion and said ribs
taper out to form a toe section, said toe section including a glide pad for
20 engaging the floor.,
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(54) Title: LEVELING DEVICE FOR A SUPPORT LEG

(57) Absiract

An apparatus for leveling a support leg
{4) on a floor. The apparatus includes an ankle
member (20) extending from a bottom of the
leg (4), a foot member (60), a heel member
(110), and an adjustment device (100). The
foot member (60) includes a rear portion and a
front portion which has a surface for engaging
the floor. The ankle member (20) is pivotally
attached to the rear portion. The heel member
{110) extends downwardly from one of the rear
portion of the foot member (60) and the ankle
member (20). The adjustment device (100)
interconnects the ankle member (20} and foot
member (60) and is adapted to allow the foot
member (60) to be rotated through and fixed at
various angles relative to said foot member (60).




an adj ustnent device for adjusting the angl-e between the ankle

menber and the foot nenber, said adjustnemnt :device interconnecting said

ankl e menber and said foot nenber at a |ocation:spaced apart fromsaid 15

hori zontal axis of rotation. 2. The apparatus of claim1

wherei n sai d WOAT13HAher ext ends downwar dl y f rRSR/ESIpaEs!

portion of said ankle nenber, which heel nenber : can be

fixedly extended and retracted within said gl e menber to adjust the 20

hei ght of the I er and thgyeby adjust the height of the support

| eg. Frl‘]t;.qb pparatus of claim2 further conprising a

t hreaded stud e

menber and sai d heel whereby a rotation of the heel

menber causes the ankl g Lo nove in a vertical

direction relative t ) 4, The paratus of claim
i I%Da gl i de housi ng

ing said rear portion of said ankle

prising a plurality of vert
to gri rotate the glide housi g
C L M

ozal | ow a user

SUBSTITUTE SHEET (RULE 26)



WD 97/ 18413

PCT/ US96/ 18061 _ - 15 -

5. The apparatus of claim 1l wherein said rear portion of said foot

nenber conprises a housing and a support bracket disposed in said

housi ng, and WQH1EHR| e nenber conprises a rear support | ug, POHEPELE i d
ankl e nmenber is disposed in said housing and a support shaft pivotally 5
attaches said support lug to said supportzﬁgacket about said horizonta

axi s of rotation. 6 The apparatus of claiml
wherein said adjustnment device conprises a knob and a shaft
extendi ng upwardly from said knob, said shaft rotatably

secured to said foot nenb n L Ch operably engages a front portion of
10 sai d ankl e n;:ﬁi , eby rotation of said shaft causes said
to'refa

ankl e menber relative to said foot nenber about said

hori zontal axis of rotation. 12 7. The appar at us
- of claim6 wherein said foot nmenber further conprises a plate

menber di spose i I j 15

menber, said pglate e r Vi g opé&ni ng, eref n i dj ¥%t ment

shaft is rotatably secure e ne W peni ng.

8. The apparatus of claim7 r n Sai d ankl e

menber conprises a forwardly extending t d pport | ug

having a vertically oriented threaded o i ng, i d adj ust nent

shaft I

8

N
!
N
\_/~
!
N
N

Y A A S S A A S S S S S S =4

4
i
; !
. !
14 At | »
6 Z f
40 E
5|
60 g3 a8
70 5
N4
g
J:_ 4l ns__‘L
{ | 1
2A 72 [ 46\20} 150 2A
71 50 > 65

SUBSTITUTE SHEET (RULE 26)



20 t hreadabl y engages sai d openi ng. 9. The
apparatus of claim1 wherein said front portion of said foot
menber conprises a top portion and a plurality of ribs extending

downwardly fromsaid top portion. 10. The aqparatus of
clai m 9 wher eMPYABH3t op portion and said ribs taper 25 CT/USI6A}I! ¢
forma toe section. WO 97/ 18413

PCT/ US96/ 18061 3/7 - 16 -

11. The apparat f &l alan 10 wherein said toe section includes a glide
~ pad having a suchi eggang sai d oor. 12. A desk
in .

adapted for |eve

oor, sa desk conpri sing:
an ankl e nmenber ¢y

U ppor t8(? ug 5
a foot
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extending forwardly from said housing, said support nenber having a toe

section adapted to engage said floor; a heel nenber

extendi ng downwardly fromone of a rear portion of 10 sai d

housi ng and a rear portion of said ankle nmenber; an

adj ust ment deVOIMB48 er connecting said forward support |ug JFCTU§ofI806!

ankl e nenber and said support nenber so as to allow the ankle nenber to

. be rotated through and fixed at various dHaIes relative to said foot

" nmenber ; and 15 Ny | eg ext¥ending upwardly from
; s

sai d ankl e nenber, 13. ' gk of clajm 12 further

conprising a WOE'[S@ aﬁmenber attached|{to a top portion of
sai d support |ed. . 7 ppar at us for{leveling a support
|l eg on a floor, said apparatus

conprising] 20
an ankl e nmenmber having a reag H :

Bt a front portiopn;

16 a heel

r portion of said

ear portion of |the ankle relative
i wherein sald ankle nenber is
di sposed in said housing and is 4 pivotally|attached to said
housi ng about a horizontal axis of rot and said front
portion of said ankle nmenber is adjustdb nounted to spid

support nenber forward of said axis of frgtation so as tp allow the ankle

ankle so as allow for adjustniht of th
to 25 the fl oor;

87




WO 97/ 18413

PCT/ US96/ 18061 - 17 -
menber to be rotated through and fixed at various angles relative to the
f'oot menber . 15. The apparatus of clajim 14
further conpr ™ M¢883 adj ust nent devi ce, said B

devi ce conprising a knob and a shaft extending upwardly 5 from

sai d knob, wherein said shaft is rotatablg secured to said support
menber, and wherein said adjustnent shaft’gperably engages said forward
support lug of said ankle member, whereby rotation of said shaft causes the

front portion of said ankle nenber to nove in _e=wertical HF$§£E'gf relative
to sai d support surface and W‘- g rfﬂb to

/
" rotate relative to g f oot menper<&Hs Jnﬂ.nn._~gntal axi s
~of rotation. F?FGO, 66. An appar a
on a floor, said apparatus cofpri H X
- an ankl e nenber having a forward support | ug P
spaced apart fromsaid forward support |ug,
. 15 a vertically oriented threaged,
- lug having a hori zontal | y Qi en
- a foot nmenber conprising a hoyg=r OF

Jport | eg

ug havi ng
ar support
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forwardly from said housing, a support bracket mounted to said housing,
sai d support bracket having a pair of openings defining a horizontal axis
of 20 rotation, and a plate nenber disposed on a bottom of said
support menber, said plate nmenber having an opening; and

an adj ust mentwaewiasss conpri sing a knob and a threaded shaft FCT/US96/18061 _
extendi ng upwardly from sai d knob; wherein said ankl e
menber is disposed in said housing and a support 25 shaf t
pivotally attaches said rear support |ug 647 said support bracket about

said horizontal axis Er'txggtlxz) and wherein said
t hreaded shaft is rotgta s ed to said plate nenber

wi thin said opening, and wherein said shaft operably engaggg sai dgbhr eaded
opening in said forwardly extefdi ng support | ug;

97/ 18413

- 18 -
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vertical direction rel albes
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5 17. The apparatus of claim 16 further conprising a hee

menber extendi ng dowmmwardly froma rear portion of said ankle
menb€ér, which heel can be fixedly extended and retracted
Wi thin the ankl e nenber to adjust the hei ght %ETkﬂﬁﬁﬁﬁhle

menber and t N¥PAEYB4RYj ust the hei'ght of the support |eg.
18. The apparatus of claim 17 further conprising a threaded stud, and 10
wherein said rear portion of said ankle nmenber conprises a housing having
a cavity, and a boss extending downwardly froma top portion of said
housing into said cavity, wherein said t hfé&ded stud is di sposed in said
- boss and said heel nenber has a threaded openi ng adapted to
receive said stud, eln sai d heel nenber threadably
engages said stud at sali:aidﬁﬁgglgs; 19. The apparatus of
claim 16 wherein said su of said foot quﬂ
conprises a top portion and a pIurallty rlbs ext endi ng domnmardly
fromsaid top portion.
wherein said top portion and said ri
toe section, said toe section i
engagi ng the fl oor.
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