
US 20050168017A1 

(12) Patent Application Publication (10) Pub. No.: US 2005/0168017 A1 
(19) United States 

Pernicka et al. (43) Pub. Date: Aug. 4, 2005 

(54) AUDITORIUM SEATING 

(76) Inventors: Vaclav Pernicka, Brampton (CA); 
Michael Shats, Thornhill (CA) 

Correspondence Address: 
BERESKIN AND PARR 
40 KING STREET WEST 
BOX 401 
TORONTO, ON M5H 3Y2 (CA) 

(21) Appl. No.: 11/094,310 

(22) Filed: Mar. 31, 2005 

Related US Application Data 

(63) Continuation-in-part of application No. 10/651,239, 
?led on Aug. 29, 2003, noW Pat. No. 6,899,385. 

Publication Classi?cation 

(51) Int. Cl? ................................................... .. A47B 83/02 

(52) Us. 01. ............................................................ .. 297/142 

(57) ABSTRACT 
A seating apparatus includes a support element having an 
upright extending from a ?oor and a sWing arm pivotably 
mounted to the upright about a generally vertical pivot axis, 
a Work surface is secured to the upright above the sWing arm, 
and a seat is mounted on the sWing arm, and the seat having 
a seat base upon Which an occupant can be seated. The sWing 
arm is pivotable betWeen a stoWed position Wherein the seat 
base is tucked substantially underneath the Work surface, 
and a deployed position Wherein the seat base is substan 
tially clear of the Work surface. The seating apparatus further 
includes a dynamic return stop element secured to the sWing 
arm and a static return stop element secured to the upright. 
The dynamic and static return stop elements are positioned 
in a common horizontal plane and abut each other When the 
sWing arm is in the stoWed position. At least one of the static 
and dynamic return stop elements is adjustable relative to 
the sWing arm and the upright, respectively, to change the 
angular position of the sWing arm relative to the upright 
When the sWing arm is in the stoWed position. 
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AUDITORIUM SEATING 

[0001] This application is a continuation-in-part of US. 
application Ser. No. 10/651,239, entitled “Auditorium Seat 
ing”, Which Was ?led on Aug. 29, 2003, and the entire 
contents of Which is also hereby incorporated by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to a seating apparatus for use 
in auditoriums, lecture halls, cafeterias, meeting rooms, and 
the like. 

BACKGROUND OF THE INVENTION 

[0003] Seating systems that provide seating With attached 
desks or Work surfaces are often convenient for use in 
lecture halls, classrooms, meeting rooms, or similar facili 
ties. Some existing seating systems of this type have desks 
or Work surfaces supported above a ?oor by structural 
support elements. Seats are attached to the support elements 
by a pivot arm extending from the support element, so that 
the seat can be stoWed under the desk When not in use. 

[0004] It is knoWn to include biasing means in these 
seating systems to bias the sWing arm to the stoWed position. 
The biasing means in knoWn seating systems comprises a 
tension spring having one end ?xed to the structural mem 
ber, and the other end ?xed at a point along the length of the 
arm. The tension springs can be dif?cult to install, and 
generally remain exposed so that they are prone to damage 
and/or premature Wear. 

[0005] Furthermore, in knoWn seating systems having 
seats attached to pivot arms, the angular position of the pivot 
arm relative to the structural member de?ning the stoWed 
position is not adjustable once the seating system has been 
manufactured and assembled. Accordingly, due to variations 
in the manufacturing and assembly of the seating systems, 
adjacent seats in a roW of seating may not have uniform 
stoWed positions. In other Words, some seats may be spaced 
aWay from the Work surface When in the stoWed position, 
While other seats may touch the Work surface When in the 
stoWed position. An excessive gap betWeen the seat and the 
desk When in the stoWed position can obstruct aisles 
betWeen adjacent roWs of seats. Having no space at all 
betWeen the seat and the desk When in the stoWed position 
can cause Wear or damage to the seat and the desk. As Well, 
seats having different spacings betWeen the seats and the 
desk When in the stoWed position can create an untidy 
appearance. 

[0006] With respect to the structural members of the 
knoWn seating systems, uprights having a vertical loWer 
portion and an inclined upper portion are generally used to 
support the Work surface above the ?oor. The upper and 
loWer portions of the uprights are typically constructed of 
square or rectangular steel channel, With a Welded joint 
provided betWeen the upper and loWer portions. Accord 
ingly, the uprights can be rather costly. 

[0007] It is also knoWn in existing seating systems to 
provide a sWivel joint betWeen the chair and the pivot arm 
to Which it is attached. Providing an auto-orientation feature 
Whereby the seat is biased toWards the forWard direction is 
also a knoWn feature. Examples of existing sWivel joints 
comprise dual inner and outer compression springs, thrust 
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bearings, and co-operating cam surfaces. These joints are 
rather complex and can be costly to produce. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to provide an 
improved seating apparatus and elements of a seating system 
suitable for use in, lecture halls, classrooms, cafeterias, 
meeting rooms, and the like. 

[0009] According to one aspect of the present invention, a 
seating apparatus has a support element having an upright 
extending from a ?oor and a sWing arm pivotably mounted 
to the upright about a generally vertical pivot axis. The 
seating apparatus is further provided With a Work surface 
secured to the upright above the sWing arm, and a seat 
mounted on the sWing arm, the seat having a seat base upon 
Which an occupant can be seated. The sWing arm is pivotable 
betWeen a stoWed position Wherein the seat base is tucked 
substantially underneath the Work surface, and a deployed 
position Wherein the seat base is substantially clear of the 
Work surface. The seating apparatus is also provided With a 
?at coiled torsion spring for biasing the arm to the stoWed 
position, the torsion spring having a ?rst end ?xed directly 
or indirectly to the upright and a second end ?xed directly 
or indirectly to the sWing arm. 

[0010] The ?at coiled torsion spring can be of a thin strip 
of resilient metal coiled in a ?at spiral about the pivot axis. 
The arm can be pivotable about a pivot joint having upper 
and loWer brackets extending from the upright to vertically 
straddle an inner end of the arm, a bore provided in the 
straddled inner end of the arm, and a generally vertical pin 
supported by the brackets and extending through the bore of 
the arm, the arm being pivotable about the pin. 

[0011] The seating apparatus can be provided With a boss 
?xed to pivot With the arm, the boss extending axially 
betWeen the arm and an adjacent one of the upper and loWer 
brackets of the pivot joint. The pivot joint can include a 
bushing provided in the bore, the bushing having an outer 
surface siZed to ?t snugly Within an inner surface of the bore, 
and an inner diameter siZed to provide a sliding ?t With the 
pin. The boss can extend from the bushing. 

[0012] The seating apparatus can further include anti 
rotate means adjacent the bushing and the bore for prevent 
ing relative motion betWeen the bushing and bore. The 
anti-rotate means can include an axial groove along the outer 
surface of the bushing and a radially inWardly directed key 
extending from the inner surface of the bore and engaging 
the groove of the bushing. 

[0013] The second end of the torsion spring can be ?xed 
to the boss, and the ?rst end of the torsion spring can be ?xed 
to the adjacent one of the upper and loWer brackets of the 
pivot joint. The adjacent one of the upper and loWer brackets 
can have a generally vertical gusset With an exposed edge 
extending adjacent the boss. 

[0014] 11. The apparatus of claim 10 Wherein the ?rst end 
of the torsion spring comprises a radially outWardly extend 
ing hook that is hooked onto the exposed edge of the gusset. 
The boss can extend axially through the center of the torsion 
spring, and the second end of the torsion spring can have a 
tab directed radially inWardly, and the boss can have a 
transverse slot to engage the tab. 
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[0015] The seating apparatus can further be provided With 
a swivel mechanism for sWivelably supporting the seat 
above the sWing arm, the sWivel mechanism biasing the seat 
in a central direction. The sWivel mechanism can have a 
sleeve ?xed to an outer end of the sWing arm, the sleeve 
having open upper and loWer ends, a post rotatable Within 
the sleeve, the post having an upper end for attachment to a 
seat, an upper cam ?xed Within the sleeve and a loWer cam 
?xed to the post and slidable Within the sleeve. The upper 
cam can be disposed betWeen the loWer cam and the upper 
end of the post, and the upper and loWer cams can have 
matching inclined annular loWer and upper surfaces, respec 
tively. The position of the loWer cam relative to the upper 
cam that provides generally ?ush contact of the matching 
inclined annular surfaces de?nes the central position of the 
sWivel mechanism. The sWivel mechanism can also have a 
compression spring urging the loWer cam against the upper 
cam. 

[0016] According to a second aspect of the invention, a 
support element for a seating apparatus has an upright for 
supporting a Work surface above a ?oor. A sWing arm for 
supporting a seat is pivotably mounted to the upright and 
pivotable betWeen a stoWed position Wherein a seat sup 
ported by the sWing arm is substantially underneath a Work 
surface supported by the upright, and a deployed position 
Wherein a seat supported by the sWing arm is substantially 
clear of a Work surface supported by the upright. A?at coiled 
torsion spring is provided for biasing the arm to the stoWed 
position, the torsion spring having a ?rst end ?xed directly 
or indirectly to the upright and a second end ?xed directly 
or indirectly to the sWing arm. 

[0017] According to a third aspect of the invention, a 
seating apparatus has a support element having an upright 
extending from a ?oor and a sWing arm pivotably mounted 
to the upright about a generally vertical pivot axis. AWork 
surface is secured to the upright above the sWing arm. Aseat 
is mounted on the sWing arm, the seat having a seat base 
upon Which an occupant can be seated. The sWing arm is 
pivotable betWeen a stoWed position Wherein the seat base is 
tucked substantially underneath the Work surface, and a 
deployed position Wherein the seat base is substantially clear 
of the Work surface. A dynamic return stop element is 
secured to the arm and a static return stop element is secured 
to the upright, the dynamic and static return stop elements 
positioned in a common horiZontal plane and abutting each 
other When the arm is in the stoWed position. At least one of 
the static and dynamic return stop elements is adjustable to 
change the angular position of the arm relative to the upright 
corresponding to the position at Which the dynamic and 
static return stop elements abut. 

[0018] The dynamic return stop element can include an 
eccentrically mounted button, the button having an attach 
ment axis about Which the button can be rotatably adjusted, 
and an outer surface spaced laterally aWay from the attach 
ment axis for contacting the static return stop element. The 
static return stop element can include a bracket extending 
from the upright. The bracket can have at least one generally 
vertical gusset, and the static return stop element can include 
an exposed edge of the gusset. 

[0019] The seating apparatus according to the third aspect 
of the invention can further be provided With biasing means 
for biasing the arm to the stoWed position. The biasing 
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means can include a ?at coiled torsion spring, the torsion 
spring having a ?rst end ?xed directly or indirectly to the 
upright and a second end ?xed directly or indirectly to the 
sWing arm. 

[0020] According to a fourth aspect of the invention, a 
seating apparatus has a support element having an upright 
extending from a ?oor and a sWing arm pivotably mounted 
to the upright about a generally vertical pivot axis. AWork 
surface is secured to the upright above the sWing arm. A seat 
is mounted on the sWing arm, the seat having a seat base 
upon Which an occupant can be seated. The sWing arm is 
pivotable betWeen a stoWed position Wherein the seat base is 
tucked substantially underneath the Work surface, and a 
deployed position Wherein the seat base is substantially clear 
of the Work surface. The upright is generally straight, and 
inclined to the vertical such that, relative to a direction in 
Which the seating apparatus is facing, the upper end of the 
upright is forWard of the pivot joint, and the pivot joint is 
forWard of the loWer end of the upright. 

[0021] The upright can have upper and loWer ends that are 
generally perpendicular to the axis of the uprights. A Work 
surface mounting bracket can be provided adjacent the upper 
end of the upright for mounting the Work surface obliquely 
With respect to the generally perpendicular upper end of the 
upright. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] For a better understanding of the present invention 
and to shoW more clearly hoW it may be carried into effect, 
reference Will noW be made by Way of example, to the 
accompanying draWings that shoW embodiments of the 
present invention, and in Which: 

[0023] FIG. 1 is a perspective vieW of one embodiment of 
a seating apparatus according to the present invention; 

[0024] FIG. 2 is a side vieW of the apparatus of FIG. 1; 

[0025] FIG. 3 is a top vieW of tWo roWs of the seating 
apparatus of FIG. 1; 

[0026] FIG. 4 is an enlarged perspective vieW of a portion 
of the apparatus of FIG. 1; 

[0027] FIG. 5 is an exploded vieW of the portion of the 
apparatus of FIG. 1 shoWn in FIG. 4; 

[0028] FIGS. 6a, 6b and 6c are bottom vieWs of a portion 
of the apparatus of FIG. 4 shoWing an arm in intermediate, 
deployed, and stoWed positions, respectively; 

[0029] FIG. 7 is an enlarged perspective vieW of another 
portion of the apparatus of FIG. 1; 

[0030] FIG. 8 is an exploded vieW of a portion of the 
apparatus of FIG. 3; 

[0031] FIGS. 8a and 8b are perspective vieWs of the upper 
and loWer cams, respectively, of FIG. 8; 

[0032] FIGS. 9 and 10 are side sectional vieWs of the 
portion of the apparatus of FIG. 8 shoWn in a forWard and 
in a sideWays oriented position, respectively; 

[0033] FIG. 11 is an enlarged side vieW shoWing further 
details of the apparatus of FIG. 2; 

[0034] FIG. 12 is an enlarged side vieW of the apparatus 
of FIG. 1 adapted to be mounted on an inclined ?oor; 
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[0035] FIGS. 12a and 12b are enlarged exploded vieWs 
showing a loWer portion of the apparatus of FIG. 12 in 
greater detail; 

[0036] FIG. 13 is an exploded perspective vieW showing 
an alternate embodiment of a sWivel mechanism according 
to the present invention; 

[0037] FIG. 13a is a perspective vieW of an upper cam 
element of the mechanism of FIG. 13; 

[0038] FIG. 13b is a perspective vieW of a loWer cam 
element of the mechanism of FIG. 13; 

[0039] FIG. 14 is an enlarged elevation vieW in cross 
section of a housing portion of the mechanism of FIG. 13; 
and 

[0040] FIGS. 15 and 16 are side sectional vieWs of the 
mechanism of FIG. 13 shoWn in a forWard and in a sideWays 
oriented position, respectively. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0041] Aseating apparatus according to the present inven 
tion is shoWn generally at 100 in the Figures. Referring to 
FIGS. 1 and 2, the apparatus 100 has at least one support 
element 102 for supporting a seat 104 and a Work surface 
106 above a ?oor 108. 

[0042] The seats 104 can have a seat base 110 and a 
backrest 112. The Work surface 106 can be a panel con 
structed of high pressure laminate. The Work surface 106 
presents an adjacent edge 114 that faces the backrests 112 of 
the seats 104. 

[0043] Each support element 102 comprises an upright 
116 and at least one sWing arm 120 pivotably mounted to the 
upright 116. Each sWing arm 120 has an inner end 122 and 
an outer end 124. The inner end 122 of the sWing arm 120 
is pivotably attached to the upright 116 by means of a pivot 
joint 125. The outer ends 124 of the sWing arms 120 support 
the seats 104. 

[0044] The sWing arms 120 are pivotable betWeen stoWed 
positions, identi?ed at 126 (in phantom line) in FIG. 2, and 
deployed positions, identi?ed at 128 (in solid line) in FIG. 
2. In the stoWed position 126, the seat bases 110 of the seats 
104 are tucked substantially underneath the Work surface 
106. In the deployed position 128, the seat bases 110 of the 
seats 104 are substantially clear of the Work surface 106 a 
sufficient extent so that a user (not shoWn) can enter, exit, 
and sit in the seat 104. 

[0045] Furthermore, When the arm 120 is in the stoWed 
position 126, the backrest 112 of the seat 104 either abuts the 
adjacent edge 114 of the Work surface 106, or is spaced aWay 
from the adjacent edge 114 by a relatively narroW gap 130 
(as illustrated in FIG. 2). When in the deployed position 
128, a relatively large access space 132 is provided betWeen 
the backrest 112 of the seat 104 and the adjacent edge 114 
of the Work surface 106, again alloWing a user to enter, exit, 
and sit in the seat 104. 

[0046] Providing the seat base 110 of the seat 104 in a 
position clear of the Work surface 106, and providing the 
access space 132 betWeen the backrest 112 of the seat 104 
and the adjacent edge 114 of the Work surface 106, can 
facilitate entry and exit of an occupant of the seat 104. 
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Returning the seat 104 to the stoWed position 126 can 
provide improved passage behind the seats 104, such as in 
aisles 134 betWeen adjacent roWs of the seating apparatus 
100 (FIG. 3). 
[0047] In the embodiment illustrated, three support ele 
ments 102 are used to support an elongate Work surface 106, 
providing a single roW of four seats 104. As best seen in 
FIG. 3, With respect to a forWard facing direction indicated 
by arroW 135, the three support elements 102 include a left, 
a right, and a center support element 102a, 102b and 102c, 
respectively. 
[0048] The left support element 102a has an upright 116a 
With a single arm 120a extending to the right of the upright 
116a. The arm 120a rotates clockWise (When vieWed from 
above) to pivot from the stoWed position to the deployed 
position. 
[0049] The right support element 102b has an upright 116b 
With a single arm 120b extending to the left of the upright 
116b. The arm 120b rotates counter-clockWise (When 
vieWed from above) to pivot from the stoWed position to the 
deployed position. The center support element 102 has an 
upright 116c With tWo arms 120, namely one arm 120a and 
one arm 120b, extending to the left and right, respectively, 
of the upright 116c. 

[0050] Although three distinct support elements 102a, 
102b, and 102c are included in the apparatus 100, it Will be 
readily understood that the corresponding uprights 116 and 
arms 120 are similar in construction, having elements that 
are identical or simply mirror images of each other. Accord 
ingly, in the folloWing description, references to a generic 
support element 102, upright 116, and arm 120 pertain to any 
one of the three support elements 102a, 102b, 102c, the three 
uprights 116a, 116b, 116c, and the tWo arms 102a, 102b. For 
clarity, the positions of the support element 102 shoWn in 
FIG. 4 (and folloWing) are of a left support element 102a. 

[0051] Referring noW to FIG. 4, the pivot joint 125 of the 
support element 102 provides a generally vertical pivot axis 
151 about Which the arm 120 can pivot. In the embodiment 
illustrated, the pivot joint 125 comprises a stationary portion 
150a ?xed to the upright 102, and a pivoting portion 150b 
?xed to the arm 120. 

[0052] As best seen in FIG. 5, the stationary portion 150a 
of the pivot joint 125 has upper and loWer pivot joint 
brackets 152, 154, respectively, that extend from the upright 
116. The brackets 152,154 are spaced apart along the length 
of the upright 116 to vertically straddle the inner end 122 of 
the arm 120. The upper pivot joint bracket 152 and loWer 
pivot joint bracket 154 have opposed upper and loWer 
horiZontal plates 156 and 158, respectively. Vertically 
aligned upper and loWer apertures 162, 164 are provided in 
the upper and loWer plates 156, 158, respectively. An 
elongate pin 160 extends through the apertures 162, 164 and 
is secured With a Washer 161 and a nut 163 threaded on to 
the loWer portion of the pin 160. The axis of the pin 160 
corresponds to the pivot axis 151 about Which the arm 120 
can pivot. 

[0053] In the illustrated embodiment, as best seen in FIG. 
5, the upper and loWer brackets 152, 154 further comprise 
generally vertical gussets 166, 168, respectively, Which are 
secured to the upright 116 and extend generally perpendicu 
larly from the transverse edges 169 of the horiZontal plates 
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156, 158. The gussets 166 of the upper bracket 152 are 
directed downwardly, and the gussets 168 of the lower 
bracket 154 are directly upwardly. The gussets 166, 168 
serve to brace the horizontal plates 156,158 of the upper and 
lower brackets 152, 154, respectively, and can provide other 
functions as will be described hereinafter. 

[0054] The pivoting portion 150b of the pivot joint 125 
comprises a generally vertical bore 170 extending through 
the inner end 122 of the arm 120. The bore 170 can be 
substantially cylindrical, having a cylindrical wall 171 with 
open upper and lower ends 172, 174, respectively. The bore 
170 is aligned with the apertures 162, 164 of the upper and 
lower pivot brackets 152, 154, respectively, and the pin 160 
extends through the bore 170 so that the arm 120 may pivot 
about the pin 160. 

[0055] Upper and lower annular bushings 176, 178 can be 
provided at the upper and lower ends 172, 174, respectively, 
of the bore 170 to enhance the pivoting action of the arm 120 
about the pivot axis 151. In the embodiment illustrated, the 
bushings 176, 178 have an inner diameter siZed to provide 
a sliding ?t with the pin 160, and an outer diameter siZed to 
?t snugly within the bore 170. Furthermore, the upper and 
lower bushings 176, 178 have ?anges 179 that engage the 
upper and lower faces 180, 182, respectively, of the arm 120 
adjacent the bore 170, thereby keeping the bushings 176, 
178 from migrating inwards from the opposed ends 172, 174 
of the bore 170. The bushings 176, 178 can be constructed 
of a relatively hard, wear-resistant material, such as for 
example, an injection molded plastic or nylon. 

[0056] Referring still to FIG. 5, the seating apparatus 100 
is further provided with biasing means 184 for biasing the 
swing arm 120 to the stowed position 126. The biasing 
means 184 can advantageously comprise a ?at coiled torsion 
spring 185 having a ?rst end 186 ?xed directly or indirectly 
to the upright 116, and a second end 188 ?xed directly or 
indirectly to the arm 120. In the illustrated embodiment, the 
torsion spring 185 is ?tted in the pivot joint 125 of the 
apparatus 100. More particularly, the torsion spring 185 
comprises a thin strip of resilient metal coiled in ?at spiral 
about the pivot axis 151. The torsion spring 185 is positioned 
between the ?ange 179 of the upper bushing 176 and the 
horiZontal plate 156 of the upper bracket 152. 

[0057] An axially extending boss 190 is provided between 
the ?ange 179 of the upper bushing 176 and the horiZontal 
plate 156 of the upper bracket 152. The boss 190 has an 
outer diameter that is smaller than the inner diameter of the 
smallest coil of the torsion spring 185, so that the boss 190 
can extend axially through the center of the torsion spring 
185. 

[0058] The boss 190 is ?xed to pivot with the arm 120. In 
the embodiment illustrated, the boss 190 extends from the 
upper bushing 176 of the pivot joint 12. Anti-rotate means 
192 are provided adjacent the bushing 176 and the bore 170 
for preventing relative rotation between the bushing 176 and 
the bore 170, and hence, between the boss 190 and the arm 
120. The anti-rotate means 192 can comprise an axial groove 
194 provided along the outer surface of the bushing 176, and 
a radially inwardly directed key 195 extending from the 
inner surface of the bore 170 shaped to ?t within the groove 
194. 

[0059] Furthermore, in the embodiment illustrated, the 
?rst (radially outermost) end 186 of the torsion spring 185 
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comprises a radially outwardly extending hook 196 that is 
hooked onto an exposed vertical edge 167 of the adjacent 
gusset 166. The second (radially innermost) end 188 of the 
torsion spring 185-comprises a radially inwardly directed 
tab 198. The boss 190 is provided with a transverse slot 199 
for receiving the tab 198. Accordingly, the ?rst end 186 of 
torsion spring 185 is ?xed to the upright 116, and the second 
end 188 of the torsion spring 185 is secured to the swing arm 
120. 

[0060] It is to be appreciated that the elements of the pivot 
joint 125 can be assembled quite easily. In particular, the 
bushing 176 can be axially inserted into the upper end 172 
of the bore 170 of the arm 120 once the groove 194 has been 
aligned with the key 195. The torsion spring 185 can be 
placed over the boss 190 of the bushing 176, ensuring that 
the tab 198 is positioned within the slot 199. With the lower 
bushing also inserted in the bore 170, the inner end 122 of 
the arm 120 can be positioned between the plates 156, 158 
of the upper and lower brackets 152,154, respectively. 

[0061] When inserting the arm 120 between the brackets 
152, 154, the hook 196 of the torsion spring 185 can be 
aligned to engage the edge 167 of the gusset 166. This will 
generally require a light force on the torsion spring 185, 
since the torsion spring 185 is preferably pre-loaded. More 
particularly, the torsion spring 185 can exert a certain 
pre-load torque on the arm 120 even when the arm 120 is in 
the stowed position. 

[0062] Referring now to FIGS. 5 and 6a, to de?ne the 
deployed position 128 of the arm 120, the seating apparatus 
100 can be provided with static and dynamic advanced stop 
elements 200 and 202, respectively. The static advance stop 
element 200 is ?xed to the upright 116. The dynamic 
advance stop element 202 is secured to, and moves with, the 
arm 120. The advance stop elements 200, 202 are positioned 
relative to each other such that pivoting of the arm 120 from 
the stowed position 126 to the deployed position 128 causes 
the dynamic advance stop element 202 to contact the static 
advance stop element 200, thereby preventing further piv 
oting of the arm 120 beyond the deployed position 128 
(FIG. 6b, and shown in phantom in FIG. 3). 

[0063] In the embodiment illustrated, the static advance 
stop element 200 comprises the exposed vertical edge 167 of 
the rear-most gusset 168b of the lower pivot joint bracket 
154. The dynamic advance stop element 202 comprises a lug 
204 welded to the underside of the arm 120. 

[0064] The apparatus 100 can also be provided with static 
and dynamic return stop elements 206 and 208, respectively, 
for de?ning the stowed position 126 of the arm 120. The 
static return stop element 206 is ?xed to the upright 116, and 
the dynamic return stop element 208 is secured to the arm 
120. 

[0065] In the embodiment illustrated, the static return stop 
element 206 comprises the exposed vertical edge 167 of the 
forward gusset 168a of the lower pivot bracket 154. The 
exposed vertical edge 167 presents a static return abutment 
surface 207 against which the dynamic return stop 208 can 
abut. 

[0066] The dynamic return stop element 208 comprises a 
button 210 that is secured to the arm 120. The button 210 is 
generally cylindrical in shape having a generally ?at mount 
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ing face 212 positioned against the arm 120, and an outer 
diameter surface 214 for contacting the static return stop 
element 206. 

[0067] At least one of the static and dynamic return stop 
elements 206, 208 may be adjustably secured to the appa 
ratus 100, ie to the upright 116 or the arm 120, respectively, 
so that the stoWed position 126 of the arm 120 relative to the 
upright 116 may be adjusted. In the embodiment illustrated, 
the button 210 is eccentrically mounted to the arm 120 along 
a mounting axis 216. Accordingly, rotating the button 210 
about the mounting axis 216 changes the distance 218 
betWeen the mounting axis 216 and the static return stop 206 
When the static return stop 206 is in contact With the surface 
214 of the button 210. This in turn changes the angular 
position of the arm 120 relative to the upright 116 When the 
arm 120 is in the stoWed position 126 (FIG. 6c, and shoWn 
in solid line in FIG. 3). 

[0068] As a result, the Width of the narroW gap 130 
betWeen the backrest 112 of the seat 104 and the adjacent 
edge 114 of the Work surface 106 When the arm 120 is in the 
stoWed position 126 may be increased or decreased by 
changing the rotational position of the eccentrically mounted 
button 210. 

[0069] This feature can be advantageous for a variety of 
reasons. For example, it is generally desirable to have a 
stoWed position 126 for the seats 104 Wherein the backrest 
112 of the seat 104 is close to, but not in contact With, the 
adjacent edge 114 of the Work surface 106 (i.e. spaced by the 
narroW gap 130). If the backrest 112 contacts the Work 
surface 106, premature Wear or damage to the seating 
apparatus 100 could result. If the backrest 112 is spaced too 
far from the Work surface 106 When the arm 120 is in the 
stoWed position 126, clear passage behind the seat 104 is 
compromised. By providing an adjustable return stop ele 
ment 206 or 208, the position of the seat 104 With respect to 
the Work surface 106 When in the arm 120 is in the stoWed 
position 126 can be optimiZed after installation of the 
seating apparatus 100, despite any expected variations in 
fabrication or assembly of the various apparatus compo 
nents. Furthermore, by providing an adjustable return stop 
element 206, 208, all of the seats 104 in a roW can be 
adjusted to be spaced equally apart from the Work surface 
106 by the narroW gap 130 When the seats 104 are in the 
stoWed position 126, thereby providing a neat, professional 
appearance (FIG. 3). 
[0070] Referring noW to FIG. 7, the outer end 124 of the 
arm 120 can be provided With a sWivel mechanism 220 for 
sWivelably mounting the seat 104 to the arm 120. The sWivel 
mechanism 220 can enable the seat 104 to rotate to the left 
or to the right (counterclockWise or clockWise When vieWed 
from above) from a central position 222 in Which the seat 
104 faces the forWard direction 135. In the embodiment 
illustrated, When in the central position 222, the seat 104 is 
oriented such that the backrest 112 of the seat 104 is 
generally in parallel alignment With the adjacent edge 114 of 
the Work surface (as seen in FIG. 3). 

[0071] The sWivel mechanism 220 can comprise a car 
tridge 224 ?tted in a cylindrical housing 226 provided 
adjacent the outer end 124 of the sWing arm 120. The sWivel 
mechanism 220 can have orientation biasing means 228, for 
biasing the seat 104 to the central position 222. 

[0072] In the embodiment illustrated, the cartridge 224 
comprises a seat post 230 to Which the seat 104 can be 
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attached by means of a seat mounting bracket 232. The seat 
post 230 is rotatably supported by the cartridge 224, and the 
cartridge 224 is ?xed Within the housing 226. 

[0073] Referring noW to FIG. 8, the housing 226 is 
generally cylindrical, having open upper and loWer ends 
236, 238, respectively. The cartridge 224 comprises a cylin 
drical sleeve 240 Which is received in the housing 226. The 
sleeve 240 can be secured in the housing 226 by means of 
radial locking screWs 242 provided around the circumfer 
ence of the housing 226. In the embodiment illustrated, three 
locking screWs 242 are provided. 

[0074] The sleeve 240 is also generally cylindrical in 
shape, having open upper and loWer ends 246 and 248, 
respectively. The loWer end of the sleeve is provided With a 
radially inWardly directed retaining lip 249. The retaining lip 
249 can be integrally formed With the sleeve 240, by means 
of, for example but not limited to, a sWaging process. The 
inner diameter of the retaining lip is, in the embodiment 
illustrated, larger than the outer diameter of the seat post 
230. 

[0075] The cartridge 224 further comprises a loWer bush 
ing 250 positioned in the sleeve 240 adjacent the retaining 
lip 249. The bushing 250 has an outer diameter providing a 
sliding ?t Within the sleeve 240, and an inner diameter to 
provide a sliding ?t With the outer surface of the post 230. 
A loWer spring seat surface 251, characteriZed by generally 
?at, annular surface, is provided adjacent the upper axial 
face of the bushing 250. [0076] The orientation biasing 
means 228 of the sWivel mechanism 220 comprises upper 
and loWer orientation cams 252, 254, respectively, and a 
compression spring 255 provided about the seat post 230 
Within the cartridge 224. 

[0076] In the embodiment illustrated, With reference to 
FIGS. 8a and 8b, the upper and loWer cams 252, 254 are in 
the form of annular collars having generally cylindrical 
outer side surfaces 256 and 258, respectively. The upper cam 
252 has an inner diameter providing a sliding ?t With the 
outer surface of the seat post 230. The upper end of the upper 
cam 252 comprises a radially outWardly extending ?ange 
260. The loWer end of the upper cam 252 is provided With 
an upper cam surface 262, Which comprises a generally 
planar surface oriented at an incline to the axis of the seat 
post 230. The inclined upper cam surface 262 presents 
vertically uppermost and loWermost points 264 and 266, 
respectively. 

[0077] The loWer cam 254 has an inner diameter providing 
a snug ?t With the outer surface of the seat post 230. The 
loWer end of the loWer cam 254 has a generally ?at spring 
seat surface 270 oriented perpendicularly to the axis of the 
post 230. The upper end of the loWer cam 254 is provided 
With a loWer cam surface 272, Which comprises a generally 
?at annular surface oriented at an incline to the axis of the 
seat post 230 that matches the incline of the upper cam 
surface 262. The inclined loWer cam surface 272 presents 
vertically uppermost and loWermost points 274 and 276, 
respectively. 

[0078] In the assembled cartridge 224, the loWer cam 254 
is ?xed to the seat post 230, by, for example, a set screW 255, 
so that the seat post 230 and the loWer cam 254 move 
together. The compression spring 255 is provided in the 
sleeve 240 betWeen the loWer bushing 250 and the spring 
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seat surface 270 of the lower cam 254. The upper cam 252 
is inserted in the sleeve 240 so that the ?ange 260 abuts the 
upper face of the sleeve 240, and the upper cam is ?xed to 
the sleeve in that position. In the embodiment illustrated, 
radial locking rivets 241 eXtend through the sleeve 240 and 
engage the sides 256 of the upper cam 252 to lock the upper 
cam 252 in position relative to the sleeve 240. 

[0079] In use, the inclined cam surfaces 262 and 272 of the 
upper and loWer cams 252, 254 are in substantially ?ush 
contact around the circumference of the cam surfaces 262, 
272 When the seat 104 is in the central position 222 (FIGS. 
8 and 9). When the seat 104 and seat post 230 are rotated 
(sWiveled) in either direction, the loWer cam 254 rotates With 
the post 230, and the post 230 and seat 104 are forced 
doWnWard as the uppermost point 274 of the loWer cam 254 
folloWs the doWnWardly inclining cam surface 262 of the 
upper cam 252. This doWnWard translation of the seat 104 
compresses the spring 255 and causes the loWer end 282 of 
the seat post 230 to protrude beyond the loWer end of the 
loWer bushing 250 (FIG. 10). 

[0080] It is to be appreciated that the sWivel mechanism 
220 provides a relatively simple and inexpensive mechanism 
for sWiveling the seat 104 and biasing the seat 104 to a 
central position 222. 

[0081] Furthermore, the amount of rotation for sWiveling 
the seat 104 can be limited by the vertical clearance 288 
provided betWeen the upper end of the cartridge 224 and the 
loWer surface of the seat mounting bracket 232 ?xed to the 
post 230. In the embodiment illustrated, about 90 degrees of 
rotation of the seat 104 uses up the available vertical 
clearance 288, causing the seat mounting bracket 232 to 
bottom out against the uppermost end of the cartridge 224, 
thereby de?ning the maXimum sWivel position 223 (FIG. 
10). A metal Washer 290 can be provided above the upper 
face of the ?ange 260 of the upper cam 252, to protect the 
?ange 260 from damage that could result if the seat 104 is 
aggressively sWiveled to its maXimum rotation position. 

[0082] When the seat 104 is released, the upWard force of 
the compression spring 255 is transferred by the inclined 
cam surfaces 262, 272 of the cams 252, 254 into a rotational 
force, so that the seat 104 Will sWivel back to the central 
position 222. When in the central position 222, the loWer 
cam 254 is at its vertically uppermost position, the adjacent 
cam surfaces 262, 272 of the cams 252, 254 are in substan 
tially ?ush contact, and the spring 255 is in its least 
compressed state. 

[0083] In combination With the pivoting action provided 
by the sWing arm 120, it Will be understood that an occupant 
of the seat 104, after entering the seat 104, can adjust the 
position of the seat 104 relative to the Work surface 106 by 
sWiveling the seat 104 and by pivoting the sWing arm 120 to 
any desired position betWeen the deployed 128 and stoWed 
positions 126 of the arm 120. To eXit the seat 104, an 
occupant can push back against the ?oor 108 and/or the 
Work surface 106 using his or her feet and hands, respec 
tively, so that the arm 120 is moved to the deployed position 
128 and the access space 132 is provided betWeen the 
backrest 112 of the seat 104 and the adjacent edge 114 of the 
Work surface 106 (FIG. 2). 

[0084] Upon releasing the unoccupied seat 104, the seat 
104 Will sWivel to the central position 222 and the arm 120 
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Will pivot to the stoWed position 126. In this position, the 
backrest 112 of the seat 104 is preferably near, but not in 
contact With, the adjacent edge 114 of the Work surface 106. 
The precise position of the backrest 112 of the seat 104 
relative to the adjacent edge 114 of the Work surface 106 can 
be adjusted using the adjustable dynamic return stop element 
210 of the illustrated embodiment, as previously described. 

[0085] According to another feature of the present inven 
tion, and With reference noW to FIG. 11, the uprights 116 of 
the seating apparatus 100 can be inclined from the vertical, 
such that the upright 116 has opposed upper and loWer ends 
302 and 304, respectively, With the upper end 302 positioned 
forWard (relative to the direction 135) of the loWer end 304 
of the upright 116. [0087] The inclined upper portion 306 of 
the upright 116 (betWeen the Work surface 106 and the pivot 
joint 125) advantageously positions the pivot aXis 151 of the 
pivot joint 125 further rearWard relative to the adjacent edge 
114 of the Work surface 106 than Would be possible With a 
generally vertical upright. The inclined loWer portion 308 of 
the upright 116 (betWeen the ?oor 108 and the pivot joint 
125), being in colinear relation With the upper portion 306, 
enables a straight continuous length of material to be used as 
the upright 116. 

[0086] In the embodiment illustrated, the upright 116 
comprises a straight length of steel pipe having an aXis 307. 
The upper and loWer ends 302 and 304 of the upright 116 are 
cut at right angles to the aXis 307 of the upright 116, 
producing generally perpendicular upper and loWer end 
faces 302a and 304a, respectively. By using a straight but 
inclined upright 116, the need of a more costly tWo-piece, or 
bent, upright is avoided. Furthermore, by having square ends 
302 and 304, more costly oblique cuts are avoided. 

[0087] The inclined loWer portion 308 of the upright 116 
(i.e. the length of the upright 116 betWeen the ?oor 108 and 
the pivot joint 125) can advantageously provide an attach 
ment locus 309 for attaching the upright 116 to the ?oor 108 
that is positioned rearWard of the pivot aXis 151. The 
attachment locus 309 is generally de?ned by the intersection 
of the aXis 307 of the upright 116 and the plane de?ned by 
the end 304 of the upright 116. The rearWard offset of the 
attachment locus 309 can position the attachment of the 
upright 116 to the ?oor 108 closer to the center of the seat 
110 (i.e. closer to the post 230, Which can improve the load 
distribution of an occupant over the ?oor attachment and 
reduce stress loads on the ?oor attachment accordingly. In 
the embodiment illustrated, the ?oor attachment is provided 
by using a ?oor bracket 314, described in greater detail 
subsequently herein. Further, in the embodiment illustrated, 
the attachment locus 309 of the upright 116 is positioned 
suf?ciently rearWard to be at least partially further rearWard 
than a forWard edge 111 of the seat base 110 When in the 
deployed position 128. 
[0088] Since the pivot aXis 151 is generally vertical, as 
desired for the sWing arm 120 to pivot in a horiZontal plane, 
the pivot aXis 151 is correspondingly inclined to the aXis 307 
of the upright 116. In the illustrated embodiment, the upper 
and loWer brackets 152, 154 of the pivot joint 125 are offset 
to opposite sides of the centerline of the upright 116, and 
oriented to vertically opposed each other (FIG. 11). The 
brackets 152, 154 are then Welded in place to the upright 
116. 

[0089] To provide attachment to the Work surface 106 and 
the ?oor 108, the upper and loWer ends 302, 304 of the 








