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a ?rst plastic or thermoplastic rubber and an anchor portion 
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_ base With a substantially ?at surface that is bonded to a 
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A 4'73 1/00 (2006 01) mechanical ?t Which resists removal of the foot from the leg. 
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FOOT FOR MOLDED PLASTIC FURNITURE 

FIELD OF THE INVENTION 

[0001] The present invention relates to injection molded 
plastic furniture having improved feet and methods of making 
such furniture. 

BACKGROUND OF THE INVENTION 

[0002] Injection molded plastic furniture includes chairs, 
tables, stools, plant stands, and many other useful forms of 
furniture. A major advantage of such furniture is its loW 
manufacturing cost. Typically, such furniture is made of a 
thermoplastic such as polypropylene, polystyrene, polyeth 
ylene, acrylic, acrylonitrile butadiene styrene (ABS), or mix 
tures and combinations thereof. Fillers such as calcium or talc 
may also be added. The selection of Which of the many 
commercially available plastics to use depends on a variety of 
design and production factors, principle among Which are the 
strength, toughness, stiffness, and durability of the overall 
structure in vieW of the intended use of the furniture item. For 
economical reasons, often the furniture item is injected 
molded as a single piece or as a set of small number of pieces 
of the same plastic Which are then assembled together. See for 
example, US. Pat. No. 7,401,854 B2 to Adams Which dis 
closes an injection molded stackable folding chair. 
[0003] Sometimes it is useful or necessary to attach to the 
?oor-contacting parts of the injected molded plastic furniture 
a separately manufactured foot. One bene?t of using such a 
foot is to provide the article of fumiture With improved fric 
tion in order to reduce the slippage of the article on smooth 
surfaces. Another is that, When feet are used on an article of 
furniture With legs such as a chair or table, the amount of 
internal stress the article must Withstand When a load is 
applied is reduced. The internal stress reduction achieved by 
using feet can be very signi?cant. The ASTM Test Results 
section later in this document illustrates differences in hoW 
long speci?c chairs hold a set Weight before failing When feet 
are used and When they are not used. One chair held for 76 
minutes With conventional feet, but only for about 1 minute 
With no feet. For that chair, and for many other articles of 
furniture, feet are a critical and integral component. Other 
reasons feet may be used are to cushion impacts on the fur 
niture or to protect substrates from being scuffed by the more 
rigid material comprising the furniture. 
[0004] Feet are usually attached to an article of furniture 
shortly after the injection molding of the fumiture although 
they could also be attached sometime thereafter. The article of 
furniture is usually provided With a cavity or socket for 
receiving the anchor portion of the foot. With conventional 
feet, the cavity and the anchor portion are normally shaped 
and siZed so that the foot is retained by friction. The anchor 
portion is designed to be slightly Wider than the cavity and to 
be compressed into the cavity to create an interference ?t 
(also knoWn as a friction or press ?t). In some cases, press ?ts 
create a satisfactory mechanical connection. HoWever, they 
are not su?icient for connecting feet to fumiture. The initial 
grip strength is on the loW side. In addition, conventional feet 
are normally made of a semi-?exible material. Any semi 
?exible material Will take a compression set over time. So as 
time passes and the feet are compressed, the grip of the foot 
into the cavity lessens. Consequently, it is possible for fric 
tionally retained feet to be jostled or knocked off (or to simply 
fall off) of the article of fumiture to Which they Were attached. 
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Although this conventional foot retaining method has been 
standard practice in the resin furniture industry for many 
years if not decades, it does not result in a reliable grip of the 
foot onto the chair. The ASTM Test Results section shoWs 
hoW if just one foot falls off it can cause a chair to no longer 
meet industry standards for outdoor furniture. 
[0005] Even though semi-?exible materials take a com 
pression set, they do not take a set as quickly as fully ?exible, 
softer, loWer-durometer materials. That is Why semi-?exible 
materials are used for fumiture feet instead of a softer mate 
rial. The trade-off of not using softer foot material is that some 
grip on surfaces is sacri?ced. Softer feet Would provide more 
frictional grip on substrates. 
[0006] The last Weakness of conventional feet is the di?i 
culty of inserting them. Since the anchor portion of the foot 
must be made Wider than the cavity to create a friction ?t, 
assemblers must exert themselves to squeeze the foot into the 
cavity. Often feet are inserted only to the point Where they are 
stable enough to stay in place until they can be hammered 
fully in. Still, getting the feet even partially inserted into the 
cavity is dif?cult With conventional feet. 
[0007] Another type of foot commonly used for furniture 
consists of a rubber Washer With a bolt that passes through the 
center of the Washer. The Washer may be seated in a cylindri 
cal metal housing to Which a bolt or threaded rod is attached. 
Usually the head of the bolt is recessed into the Washer so that 
only the Washer makes contact With the ?oor. An example of 
such a product is available from Custom Rubber Corp., and 
sold as a Non-Marking Molded Rubber Leveling Foot. The 
leg in Which the foot is attached typically has a threaded 
cavity or nut into Which the bolt is secured. While this type of 
foot is securely held, several minutes may be required to 
install these feet on the legs of three-legged or four-legged 
furniture. The feet themselves are also much more expensive 
than feet Which are extruded and friction ?tted into a leg 
cavity. 
[0008] It is also knoWn to provide rubber caps encompass 
ing the head of a bolt; such as the Molded Rubber Bumper 
Bolts again made by Customer Rubber Corp. With this type of 
foot, there are multiple issues. First among them, the rubber 
must be made very hard so that it cannot slip aWay from the 
head of the bolt since soft, ?exible plastic Would not have 
adequate resistance to decoupling from the head of the bolt 
during use. Also, the assembly of such feet Would be time 
consuming and/or require special receiving cavities in the 
furniture. Next, the cost of such feet, due to the need for a 
someWhat large metal bolt as a component and to the expen 
sive nature of insert molding, is much higher than With con 
ventional feet. Finally, such feet could come partially or fully 
unscreWed during use. 

SUMMARY OF THE INVENTION 

[0009] The present invention ?lls the need for a neW type of 
foot for injection molded furniture: 
[0010] a) Which does not add greatly to the cost of the 

furniture 

[0011] b) that fastens the soft pads placed at one or more 
locations on an article of furniture reliably enough that the 
pads should stay in place throughout the article’ s useful life 

[0012] c) that enables the use ofa softer plastic pad than is 
currently possible in order to achieve a better frictional grip 
on substrates 

[0013] d) that is easier for assemblers to insert 
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[0014] We provide a foot having an anchor portion Which 
?ts into a cavity in the leg of a chair (or to the legs or 
?oor-contacting parts of other furniture). The anchor has a 
base With a substantially ?at bottom surface to Which a pad is 
attached. The pad is made of soft plastic such as ?exible 
polyvinyl chloride and the anchor is made of a hard plastic 
such as rigid polyvinyl chloride. Preferably the anchor and 
pad are co-extruded to form a chemical bond betWeen the 
hard and soft plastics. Ribs on the anchor engage and prefer 
ably deform the side Wall of the cavity to create a mechanical 
interlock betWeen anchor and cavity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The criticality of the features and merits of the 
present invention Will be better understood by reference to the 
attached draWings. It is to be understood, hoWever, that the 
draWings are designed for the purpose of illustration only and 
not as de?nitions of the limits of the present invention. 
[0016] FIG. 1 is a perspective vieW of a chair and a table 
each having attached feet in accordance With an embodiment 
of the present invention. 
[0017] FIG. 2 is an inverted perspective vieW of the leg end 
of the chair of FIG. 1 shoWing a foot receiving cavity. 
[0018] FIG. 3 is an inverted perspective vieW of the end of 
a leg of an article of furniture having a foot attached thereto in 
accordance With an embodiment of the present invention. 
[0019] FIG. 4 is a perspective vieW of the foot that is 
depicted in FIG. 3. 
[0020] FIG. 5 is an end vieW of the foot shoWn in FIGS. 3 
and 4. 
[0021] FIG. 6 is an end vieW of a foot according to another 
embodiment of the present invention. 
[0022] FIG. 7 is an end vieW of a foot according to yet 
another embodiment of the present invention Where the foot is 
Wider and has multiple anchor portions. 
[0023] FIG. 8 is an end vieW of a foot according to still 
another embodiment of the present invention. 
[0024] FIG. 9 is an end vieW of a foot according to another 
embodiment of the present invention With a section of the 
article of furniture shoWn in ghost lines. 
[0025] FIG. 10 is a side vieW of a foot having helical threads 
according to another embodiment of the present invention. 
[0026] FIG. 11 is a side vieW of a foot having annular 
threads according to another embodiment of the present 
invention. 
[0027] FIGS. 12A-12D are a series ofschematic side vieWs 
illustrating the insertion of a foot into a cavity similar to the 
cavity shoWn in FIG. 2, Wherein: 
[0028] FIG. 12A depicts the foot about to be inserted into 
the cavity. 
[0029] FIG. 12B depicts the foot after it has been partially 
introduced into the cavity. 
[0030] FIG. 12C depicts the foot after it has been forcibly 
seated fully into the cavity. 
[0031] FIG. 12D depicts the foot and cavity as shoWn in 
12A, but from a different perspective and With the cavity 
cross-sectioned lengthWise. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0032] In this section, some preferred embodiments of the 
present invention are described in detail suf?cient for one 
skilled in the art to practice the present invention. It is to be 
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understood, hoWever, that the fact that a limited number of 
preferred embodiments are described herein does not in any 
Way limit the scope of the present invention as set forth in the 
appended claims. 
[0033] Referring to FIG. 1 there is shoWn a chair 2 and a 
table 10. Each of these articles of furniture has attached to it 
a set of feet, e.g., foot 12, to provide the article a supporting 
interface With the ?oor upon Which it sits. Although foot 12 is 
attached to the end of leg 14 of chair 2 or table 10, it is to be 
understood that the present invention may be used With all 
kinds of articles of furniture, e.g., chairs, tables, benches, 
stands, cabinets, shelves, trays, etc., regardless of Whether or 
not the article has supporting legs, so long as at least the cavity 
or recess of the article of furniture by Which the foot is 
attached has at least one Wall comprising a thermoplastic as is 
described in more detail beloW. Preferably, the entire article 
of fumiture comprises an injection molded thermoplastic. 
Preferably, the thermoplastic is polypropylene. Polystyrene, 
polyvinyl chloride, polycarbonate, polyethylene, acrylic, 
acrylonitrile butadiene styrene (ABS), and mixtures and com 
binations thereof could be used. When the thermoplastic 
includes polypropylene and/or polyethylene, it may include 
one or more ?llers, e.g., calcium or talc. 

[0034] Referring noW to FIG. 2, there is shoWn the bottom 
ofa leg 20 ofan article offumiture. The leg 20 has a cavity 22 
for receiving a foot. The cavity 22 is de?ned in part by the 
surfaces of the ?rst and second Walls 24, 26. The ?rst Wall 24 
has tWo ribs 28, 30 Which protrude into the cavity 22 and 
similarly the second Wall 26 has ribs 32, 34. At least one, and 
preferably both, of ?rst and second Walls 24, 26 is made of a 
thermoplastic. 
[0035] FIG. 3 shoWs the same leg 20 having a foot 36 
?xedly attached to it. The foot 36 is better seen in FIG. 4 and 
FIG. 5. The foot 36 has an anchor portion 38 and a pad portion 
40. The anchor portion 38 is con?gured to be received by the 
leg cavity 22. The pad portion 40 is con?gured to be in contact 
With a ?oor or the ground so as to at least partially support the 
article of furniture on the ?oor. 

[0036] The anchor portion 38 and the pad portion 40 join 
along junction 42. The anchor portion 38 comprises a set of 
tWo pairs of opposing self-centering surfaces 44, 48 Which act 
to center the anchor portion 38 as the foot 36 is being inserted 
into the leg cavity 22. The anchorpor‘tion also has tWo pairs of 
opposing alignment surfaces 50, 52 Which act to assist in the 
alignment of the anchor portion 38 Within the leg cavity 22. 
The alignment surfaces 50, 52 are designed to be only slightly 
Wider than the leg cavity 22 so that the foot 36 can be easily 
inserted by hand until the opposing Wedging surfaces 54 stop 
the penetration at Which point the foot 36 is held steadily 
enough by friction in the cavity 22 in a partially-inserted 
position (see FIG. 12B) to be hammered in to a fully-inserted 
position Without the need for the assemblers to try to stabiliZe 
the foot 36 With their ?ngers While making the hammer bloW. 
With conventional feet, the top of the anchor is much Wider 
Which makes partial insertion of the foot much more dif?cult. 
The anchor portion also has a pair of opposing groove-form 
ing surfaces 56 and a pair of opposing retention surfaces 58 
Which, along With the Wedging surfaces 54, interact to form 
an indentation in the ?rst and second Walls 24, 26 of leg cavity 
22 (see reference numbers 168, 170 of FIG. 12C) in a manner 
Which is described beloW. The anchor portion 38 also has a 
pair of limiting surfaces 60 Which act to limit the depth to 
Which the anchor portion 38 can be forced into the leg cavity 
22. The anchor portion 38 also has tWo opposing neck regions 
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62, 64 Which, While providing continuity between the other 
features of the foot 36 Which are adjacent to them, also reduce 
the amount of material needed to make the foot 36. 

[0037] The horizontal junction 42 betWeen the anchor por 
tion 38 and pad portion 40 should be ?at or slightly curved or 
rippled such that the surface area of the pad Which contacts 
the anchor portion is at least 75% and preferably over 90% of 
the area of the bottom surface of the pad. Because the pad is 
preferably made of a material that is softer than the anchor, 
tearing of the pad may occur if the contact surface of the pad 
portion With the anchor portion is less than 75% of the area of 
the bottom surface of the pad. This tearing can occur if the feet 
are on a chair or other article Which is slid or “scooched” 

across the ?oor or on any other article Which must Withstand 
lateral forces. To further improve the strength of the attach 
ment betWeen anchor and pad, the pad may extend up the 
edges of the anchor portion as shoWn in FIGS. 4 and 5 to 
create a vertical junction 43. The vertical junction 43 is 
intended to prevent separation of the anchor and pad from 
starting along the sides of or at the corners of the horizontal 
interface 73 of the anchor portion as shoWn in FIG. 6. The pad 
extension 45 in dotted lines in FIG. 5 shoWs hoW the pad could 
be further extended to Wrap over the limiting surface 60 of the 
anchor. 

[0038] It is to be understood that the foot 36 shoWn in FIGS. 
4 and 5 is according to a particularly preferred embodiment of 
the present invention. Examples of some of the numerous 
additional embodiments of feet in accordance With the 
present invention are shoWn in FIGS. 6-8. Referring ?rst to 
FIG. 6, there is shoWn a foot 70 Which has anchor portion 72 
and pad portion 74. The anchor portion 72 has a pair of 
opposing self-centering surfaces 76, a pair of opposing align 
ment surfaces 78, a pair of opposing Wedging surfaces 80, a 
pair of opposing retention surfaces 84, and a pair of limiting 
surfaces 86. Surfaces 80 and 84 meet at groove-forming sur 
face 82 to form ribs along the sides of the anchor (and Which 
couldrun around the ends of the anchor as Well if the feet Were 
co-injection molded rather than co-extruded). 

[0039] Referring noW to FIG. 7, there is shoWn a foot 90 
having tWo anchor portions 92 and 93 and a pad portion 94. 
The foot 90 is similar to the foot 70 of FIG. 6, With the 
folloWing exceptions. The foot is Wider and longer. In the 
draWings, particularly FIG. 3, We have illustrated the foot to 
be smaller than the end of the leg to Which the foot is attached. 
HoWever, the foot can be larger such that there is more contact 
area betWeen the foot and the ?oor. Greater contact area may 
increase skid resistance Which may be desirable for larger 
chairs or tables, it Would also distribute higher potential loads 
over more ?oor or ground area, and it can also create more 
foot stability or resistance to leg tWisting. HoWever, in these 
instances larger feet may have to Withstand more stress such 
that the multiple anchor portions 92 and 93 may be needed to 
handle that increased stress Without the foot cracking. The 
four retention surfaces 96 of foot 90 are disposed perpendicu 
larly to the longitudinal midplane 98 of the anchor 92 (and/or 
the second anchor 93 as the anchors are parallel) and the ribs 
are ?attened. Also, the retention surfaces 96 are positioned 
higher on the anchor to form the mechanical interlock deeper 
in the foot cavity. This Would result in more plastic in the ribs 
28, 30, 32, 34 under the retention surfaces 96 Which may 
increase the grip of the foot 90 into the cavity although further 
empirical testing of the revised design Would be needed to 
con?rm that is indeed the case. 
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[0040] Referring noW to FIG. 8, there is shoWn a foot 100 
having an anchor portion 102 and a pad portion 104. The foot 
100 is similar to the foot 70 of FIG. 6, except that its groove 
forming surface 106 has an irregular shape and it also has a 
neck 108. Thus, the edge of the ribs can have a knife edge 
shape shoWn in FIG. 6, be ?attened as in FIG. 7 or have an 
irregular shape as in FIG. 8. Any shape that is useful for 
making the indention in the manner described beloW can be 
used. TWo other features of the foot 100 are noteWorthy. The 
self-centering surfaces 105 are more pronounced for easier 
hand loading. This feature may (or may not) be necessary if 
the foot insertion process Were automated depending on if an 
easier lead-in Were required. The anchor stabiliZer 109 could 
be used to prevent Wobble or transverse rotation of the foot in 
the cavity. 
[0041] Referring noW to FIG. 9, there is shoWn a foot 110 in 
accordance With another embodiment of the present inven 
tion. The foot 110 is shoWn attached to the article of furniture 
112 (Which is shoWn in ghosted lines) Within cavity 114 of the 
article of furniture 112. Note that the foot 110 has formed 
indentations, e. g., indentation 116, in What Was a ?at surface 
of the Walls 118 of the article of furniture 112 prior to the 
forced insertion of foot 110 into cavity 114. Also note that in 
this embodiment of the present invention, the foot 110 has an 
inset 120 for receiving a protrusion 122 from an end Wall of 
the cavity 114. 
[0042] TWo more embodiments of feet in accordance With 
the present invention are depicted schematically in FIGS. 10 
and 11. Referring noW to FIG. 10, there is shoWn a foot 130 
having an anchor portion 132 and a pad portion 134. The 
anchor portion 132 can have a circular cross-section and has 
helical threads 136 Which form a helical indentation into the 
Wall of the receiving cavity of the article of furniture When it 
is forcibly inserted into the cavity While being rotated about 
its longitudinal axis 138. The foot 130 also has a recess 140 
for receiving a tool for rotatably driving the foot 130 into the 
article of furniture cavity. Additionally, or alternatively, the 
outside edges of the pad portion 134 and/or the outside edges 
of the anchor portion 132 may be con?gured to be received 
Within a tool for rotatably driving the foot 130 into the receiv 
ing cavity of the article of furniture. To prevent the threads 
from starting to unscreW, a vertical catch 137 could be added 
in one or more locations on the helical threads 136. 

[0043] Referring noW to FIG. 11, there is shoWn a foot 150 
having an anchor portion 152 and a pad portion 154. The 
anchor portion 152 has annular threads 156 Which form cir 
cular or arc-like indentations into the Wall surface of the 
receiving cavity of the article of furniture When it is forcibly 
inserted into the cavity. 
[0044] The anchor portion and pad portion of a foot accord 
ing the present invention are most likely to be made of ther 
moplastics, although it Would be possible to have the anchor 
portion be made of metal. When the anchor portion is made of 
a thermoplastic, it may be made of one that is the same as or 
different from the pad portion. In the context of this patent 
application, tWo thermoplastics are to be construed as being 
different if they have different chemical or physical proper 
ties. For example, an anchor portion that is made of a hard 
PVC that has a durometer hardness of 74 on the Shore D scale 
and a pad portion that is made of a soft PVC that has a 
durometer hardness of 60 on the Shore A scale are to be 
construed as being made of different thermoplastics. In 
embodiments Wherein the anchor portion and the pad portion 
of a foot are made of different thermoplastics, these portions 
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may be joined together by any means known in the art Which 
Will provide a bond strong enough to keep the portions from 
separating during use. Co-injection molding, insert molding, 
or other bonding methods knoWn in the art may be used. Most 
preferably, the portions are made from materials Which are 
chemically compatible and chemically bond during co-extru 
s1on. 

[0045] The anchor portion is harder than the pad portion. 
The anchor portion thermoplastic is selected to have su?i 
cient hardness and rigidity to enable the anchor portion to 
form the indentations in the manner described beloW. Prefer 
ably, the anchor portion is polyvinyl chloride having a durom 
eter hardness of at least 70 on the Shore D scale. HoWever, 
depending on the material used to make the furniture, the 
material used for the anchor portion may need to be made 
harder than 70 Shore D. This may require the use of ABS, 
nylon, ?lled polypropylene, polycarbonate, or another very 
hard thermoplastic, or possibly even metal. The pad portion 
thermoplastic is selected to have suf?cient strength for at least 
partly supporting the article of furniture and operationally 
suitable abrasion resistance and friction properties With 
respect to its surface that is designed to contact the ?oor. 
Preferably, the pad portion material Will be selected from one 
of the folloWing types of thermoplastics: polyvinyl chloride 
(PVC), thermoplastic elastomer (TPE), polyurethane, real or 
thermoplastic rubber, silicone, and mixtures and combina 
tions thereof. If using a metal anchor, a special metal-bonding 
plastic such as a TPV Would be required. Preferably, the pad 
portion thermoplastic is a PVC that has a durometer hardness 
of no more than about 65 on the Shore A scale. 

[0046] The shape the foot is to have can in?uence the pro 
cess chosen to manufacture the foot. For example, feet having 
elongate shapes, such as the foot 36 shoWn in FIG. 4, are Well 
suited to being made by an extrusion process. In contrast, feet 
Wherein the anchor portion has a longitudinal axis and shape 
in a cross-sectional plane that is perpendicular to its longitu 
dinal axis that is a circle, an oval, or a regular or irregular 
polygon, especially When the anchor portion also has annular 
or helical threads, are suited to being made by a co-inj ection 
molding process. 

[0047] Some preferred methods of attaching feet to articles 
of furniture according to embodiments of the present inven 
tion Will noW be described With reference to FIGS. 12A to 
12D. FIGS. 12A and 12D schematically shoW a foot 36 (simi 
lar to the one shoWn in FIGS. 3-5) positioned beloW a portion 
of an article of fumiture 160 (shoWn in cross-section). The 
article of furniture 160 has a cavity 162 Which is adapted for 
receiving the foot 36. We prefer to provide ribs 164 Which 
extend into the cavity and are engaged by the anchor portion 
of the foot. In FIG. 12A We provided a range for the preferred 
distance betWeen the ribs 164 as Well as the preferred Widths 
of the anchor portion at the alignment surfaces 50, 52 and 
opposing groove-forming surfaces 56. 

[0048] FIG. 12B shoWs the foot 36 after it has been initially 
seated in the cavity 162. In the initial seating a part of the foot 
anchor portion 38 has been introduced into the cavity 162 to 
Where the Wedging surfaces 54 are resting against the ribs 
164. The section of the anchor portion 38 of foot 36 that is 
Within cavity 162 is siZed so that the foot can be placed in the 
cavity manually With little effort. This is an improvement over 
prior art feet that required a substantial amount of force to be 
initially seated. Preferably, the foot anchor portion 38 is 
dimensioned so that it makes an interference ?t With the 
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cavity 162 up to its Wedging surfaces 54 so that it initially 
seats With just a light push and is retained Within the cavity 
162 even if jostled. 
[0049] When the foot is positioned as in FIG. 12B the foot 
is hit With a hammer or mallet for ?nal insertion as shoWn in 
FIG. 12C. The application of a substantially greater force to 
foot 36 forces the anchor portion 38 doWn deeper into the 
cavity 162 until further progress is stopped by the contact of 
the limiting surfaces 60 of the anchor portion 38. As the 
doWnWard movement occurred, the Wedging surfaces 54 
locally elastically forced apart the ribs 164 suf?ciently to 
permit the doWnWard movement of the anchor portion 38 into 
the cavity 162. After the movement substantially ended, the 
Wedging surfaces 54, the grooving surfaces 56, and the reten 
tion surfaces 58 of foot 36 cooperate to form permanent 
indentations 168, 170 into the surfaces of the ribs 164. These 
indents are formed by plastic deformation of the ribs 164 as 
the cavity exerts suf?cient compressive strength as it resists 
spreading to groove the ribs 164 around the anchor. Prefer 
ably the foot is inserted into the leg immediately after the 
furniture is molded. At that time the cavity ribs 164 Will not 
have fully hardened, and as a result they Will deform more 
easily around the ribs on the anchor. The deformation of the 
ribs 164 occurs over the course of a time period of up to an 
hour long. The indentations 168, 170 of the cavity 162 and at 
least the retention surfaces 58 of the foot 36 cooperate to form 
an interlocking joint Which opposes the removal of the foot 36 
from the article of fumiture. Consequently, the foot disclosed 
herein, inserted in the manner here described Will not fall out 
during normal handling and use of the furniture to Which the 
foot is attached. We prefer to provide ribs that extend into the 
cavity and are engaged by the anchor. HoWever, one could 
omit the ribs and siZe the cavity so that the anchor bites into 
the sideWalls that de?ne the cavity. Alternatively, one could 
provide ?ns 166 on one or both ends of the cavity that may act 
as lead-ins for the foot so that the foot is centered or otherWise 
speci?cally located Within the length of the cavity. 
[0050] The Walls 24, 26 of the cavity in FIG. 2 are distorted 
slightly outWard during the foot insertion process described 
above. Thus the anchor stabiliZer 109 of FIG. 8 Would be 
made slightly Wider than the original distance betWeen the 
ribs 164 to more completely ?ll the larger gap that Would exist 
at the bottom of the cavity. This Would be for speci?c foot 
applications Where there are more severe than normal loads in 
the transverse direction. 

[0051] Most resin molded chairs Which have foot pads rely 
on those pads to provide proper performance and stability. 
When one or more pads fall out of a chair the integrity and 
stability of the chair is compromised. The present invention 
essentially eliminates the risks involved With pads falling out. 
[0052] When We prefer to use the insertion technique 
described in the discussion of FIGS. 12A-12D that technique 
need not be used Where the anchor has a circular cross 
section. In those embodiments, the foot is rotated around its 
longitudinal axis as it is forced into the receiving cavity in the 
article of furniture. This technique is especially useful When 
the foot has helical threads, e. g., like foot 130 shoWn in FIG. 
10. 

[0053] Molded plastic articles usually shrink to some 
extent immediately after the article is extruded or removed 
from a mold. The amount of shrinkage Will depend upon the 
type and amount of plastic used. Inserting the foot immedi 
ately after the article is removed from the mold takes advan 
tage of this shrinkage. The Walls of the cavity Will shrink 
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around the anchor portion of the foot to tighten the grip of the 
cavity onto the foot, Working in conjunction With the com 
pressional force exerted by the cavity Walls to create a reliable 
mechanical interlock. 
[0054] The foot here disclosed has several advantages of 
other feet that have been used on fumiture. First, the foot here 
disclosed can be made at a signi?cantly loWer cost than the 
non-marking molded rubber leveling feet that use a bolt and 
Washer or similar structure. A foot con?gured as in FIGS. 4 
and 6 can be made for around one cent ($0.01) While one can 
expect to pay at least a feW cents for each non-marking 
molded rubber leveling foot. 
[0055] Another advantage of the foot here disclosed is ease 
of installation. One can install a foot into a chair leg in a 
matter of seconds. No special equipment or tools, other than 
a hammer or mallet, is needed. 
[0056] The foot disclosed can be used in any type ofMono 
Block Resin Furniture, regardless of the line of draW on the 
ribs in the foot cavities. This fact is especially used for 
Adirondack chairs Where the line of draW on the rear and/or 
front legs creates ribs With very pronounced angles from 
vertical. Unlike the screW/bolt of prior-art designs the foot 
here disclosed can be installed into cavities/ribs/ sockets 
formed by any angle of mold draW. 
[0057] The pad portion of the foot can be made from 60 
durometer (Shore A) material, Which improves the perfor 
mance of molded plastic chairs. That improvement is 
described beloW in the context of the test results discussed 
herein. One cannot use 60 durometer material for a Washer in 
a bolt and Washer type foot because the bolt Would tear the 
Washer When the foot is subjected to lateral forces, such as 
When a chair is slid across the ?oor. Tearing may expose the 
hard metal bolt Which can scratch the ?oor. The hard metal 
bolt could also be exposed if the pad abraded aWay. Such a 
soft Washer may also fold over onto itself during installation. 
[0058] Although it is preferable that the entire article of 
furniture is made of a thermoplastic and be injection molded, 
the present invention is not limited to such furniture. Rather, 
the present invention encompasses all fumiture, regardless of 
Whether or not it has been injection molded in Whole or in 
part, Which have a receiving cavity for a foot in Which the 
cavity is de?ned in part by a thermoplastic Wall upon Which 
the foot can act upon insertion to form an indention in the 
manner described above. 

[0059] Other advantages of the current invention are illus 
trated in the sections beloW. 

Pull Force Test Results 

[0060] Injection molded chairs made of polypropylene 
Were provided With cavities for receiving supporting feet. The 
cavities had Walls With surfaces Which Were free of indenta 
tions. Feet having the design shoWn in FIG. 6 Were made 
having an anchor portion comprising rigid PVC having a 
durometer Shore D hardness of 74 and a pad portion com 
prising ?exible PVC having a durometer Shore A hardness of 
60 by co-extrusion. The temperatures of the Walls of the 
receiving cavities Were adjusted to temperatures Within the 
range of from about 175° F. to about 2500 F. and the feet Were 
forced into the cavities in the manner described above With 
reference to FIGS. 12A to 12D. The axially directed force 
required to remove the feet Was measured using a testing rig 
that had a maximum pull force of 44 pounds force. The test 
Was repeated in another rig applying 60 pounds of force. 
None of the feet Were able to be removed by the testing rigs. 
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The feet Were subsequently removed by prying them out so 
that the cavity Walls could be examined. The examination 
revealed indentations in the Wall surfaces corresponding to 
the ribs on the anchor portion of the feet. 

[0061] For comparison, conventional feet made of a single 
material, a semi-?exible PVC having a durometer Shore A 
hardness of 88, Were inserted into the receiving cavities of 
similar injection molded polypropylene chairs. The force 
required to remove these conventional feet Was measured 
using the same testing method and rig to be less than 4 pounds 
force. The cavities Were inspected after the feet had been 
removed and found to be free of indentations. 

[0062] Although the pull force results shoWn above illus 
trate the dramatic increase in the grip strength of foot into 
cavity, other superior con?gurations potentially exist. Various 
features of the cavity, such as Wall thicknesses, rib heights, 
and cavity length, Width, and height, could be modi?ed. Alter 
natively, the feet could also be adjusted to achieve the same 
relative dimensions as if adjusting the cavity. The end-result 
of such modi?cations might be even better pull force results. 
On the other hand, it may be determined that the grip strength 
of foot to cavity is greater than is necessary for a particular 
article of furniture. In Which case, the anchor portion could 
for example be made narroWer if that Would alloW for full 
hand insertion of the feet here disclosed While still providing 
adequate foot grip and retention. 

ASTM Test Results 

[0063] Plastic chairs for outdoor use must meet certain 
standard performance requirements. ASTM F 1561 -03 stan 
dard sets forth speci?c tests to be performed in order to 
determine if a plastic chair meets those requirements. One test 
involves placing the chair on a glass surface Which simulates 
smooth surfaces such as linoleum and Wet pool decks. Three 
hundred pounds is placed on the chair. The chair must then 
hold for at least 30 minutes Without failing. Failure occurs 
When the chair collapses or When any visible evidence of 
structural damage develops such as cracking. Chairs are often 
left up beyond 30 minutes to further evaluate performance 
even though that is not speci?ed as necessary per the ASTM 
standard. 

[0064] Testing Was conducted on three types of plastic 
molded chairs sold by Adams Mfg. of Portersville, Pa.: an 
Adirondack chair sold under the ERGO ADIRONDACK® 
brand, a regular Adirondack chair, and a loW back chair. All 
three chairs Were tested under four conditions When placed on 
a glass surface and carrying a 300 pound Weight according to 
ASTM F 1561-03. First the chairs Were equipped With feet 
con?gured as in FIGS. 12A-D. Second, the chairs Were tested 
With all four molded plastic feet of the type that Were used 
prior in the prior art. Those feet are T-shaped and made of 88 
durometer Shore A polyvinyl chloride. Then the chairs Were 
tested With three of those conventional feet, one foot having 
been removed. Finally the chairs Were tested Without any feet 
simulating a condition Where all feet had fallen out of the 
chair. Since the feet here disclosed are very unlikely to come 
out of the legs no testing Was done With three or feWer feet of 
the type here disclosed. Table 1 reports the minutes to failure 
for these chairs under those four conditions. Table 2 reports 
the percentage decrease in holding time versus the holding 
time achieved With the feet herein disclosed. 
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TABLE 1 

Minutes to Failure 

Feet Here 4Conventional 3Conventional No 
Disclosed Feet Feet Feet 

Ergo Adirondack ® 369 331 127 31 
Adirondack 82 71 25 21 
Low Back 7 8 7 6 41 1 

TABLE 2 

% Decrease in Time to Failure (vs. Feet Here Disclosed) 

4 Conventional 3 Conventional No 
Feet Feet Feet 

Ergo Adirondack ® 10% 66% 92% 
Adirondack 13% 70% 74% 
Low Back 3% 47% 99% 

[0065] Table 1 shows the chairs with the new feet per 
formed better than those with conventional feet. We attribute 
the improvement to the use of softer durometer material for 
the surface of the foot which contacts the ?oor. The softer 
material has better frictional properties. Prior to the present 
invention such soft materials could not be used because of 
tearing or inability to insure the soft material into a cavity in 
a chair leg without folding or distorting the materials. As 
Table 2 shows, the use of conventional feet results in hold 
time decreases of 10% and 13% for the two types of Adiron 
dack chairs. Using conventional feet with the Low Back chair 
only resulted in a decrease of about 3% in hold time, but still 
the chairs with conventional feet had inferior performance. 

[0066] Since conventional feet can and do fall out of a chair 
leg, the more important comparison is with failure times for 
chairs with 3 conventional feet and no feet. There are massive 
decreases in holding time when just one conventional foot has 
been removed. With one foot missing, the chairs tested lost 
anywhere from 47% to 70% of their holding strength. 
[0067] Because failure time in this ASTM test is a predictor 
of failure of a chair during use, the feet disclosed here provide 
a much safer plastic chair. 

[0068] Another thing this testing brings to light is that 
chairs that do not have the securely locked-in feet here dis 
closed can only be said to be able to pass the 30-minute 
ASTM requirement with the caveat “as long as none of the 
feet have fallen out”. The Adams Mfg. regular Adirondack 
chair tested, which held over twice as long as the ASTM 
standard dictates when all four feet were intact, did not pass 
the test with one conventional foot missing. Chairs that were 
made by competitors of Adams Mfg. were purchased at vari 
ous retail locations and were also tested. A foot was easily 
removed from one such chair and that chair only held for 11 
minutes before failing. 

[0069] ASTM standards for outdoor fumiture could in the 
future be updated to include a “pull force test” such as 
described in the previous section. The test might require that 
feet be able to withstand a minimum axially directed force of 
such as 45 lbs. or 60 lbs. without releasing from the cavity. It 
could stipulate that if the feet are unable to withstand that 
force, then, for a chair to be deemed as acceptable, all the feet 
would need to be removed before the chair is tested. This 
would reduce the occurrence and risk of consumers getting 
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chairs with one or more missing feet which, as a result, do not 
meet ASTM’s standard that chairs must hold 300 lbs. on glass 
for at least 30 minutes. 
[0070] While we have disclosed certain present preferred 
embodiments of our feet for molded plastic fumiture, furni 
ture containing those feet and a method of installing those 
feet, it should be distinctly understood that our invention is 
not limited therefore but may be variously embodied within 
the scope of the following claims. 
What is claimed is: 
1. A foot for molded plastic fumiture comprising: 
a pad portion having a substantially ?at top surface and 
made of a plastic or thermoplastic rubber having a ?rst 
hardness; and 

an anchor portion made of a second plastic or metal having 
a second hardness which is harder than the ?rst hardness, 
the anchor portion comprising; 
a base having a substantially ?at ?rst surface bonded to 

the substantially ?at surface of the pad portion, and a 
top opposite the ?rst surface; 

a projection integral to the base and having an outer 
surface that de?nes a cross-sectional shape of the 
projection; and 

at least one rib on the outer surface of the projection. 
2. The foot of claim 1 wherein the pad portion has a Shore 

A durometer of 60 and the anchor portion has a Shore D 
durometer of at least 74. 

3. The foot of claim 1 wherein a cross-section of the pro 
jection is a polygon, a circle or an oval. 

4. The foot of claim 1 wherein the cross-sectional shape of 
the projection is rectangular and the at least one rib is com 
prised of a pair of ribs on opposite sides of the projection. 

5. The foot of claims 1 wherein the pad portion and anchor 
portion were formed by co-extrusion of the pad portion and 
the anchor portion. 

6. The foot of claim 1 wherein the base has sidewalls and 
the pad portion extends over the sidewalls. 

7. The foot of claim 6 wherein the pad portion has a cross 
sectional area parallel to the top surface and the top surface 
has an area greater than 75% of the cross-sectional area of the 
pad portion. 

8. The foot of claim 1 wherein the projection is cylindrical 
and the at least one rib is at least one thread. 

9. The foot of claim 8 also comprising a catch attached to 
the at least one thread. 

10. The foot of claim 1 wherein the anchor portion also 
comprises of at least one additional projection integral to the 
base 

11. The foot of claim 1 wherein the plastic is a polyvinyl 
chloride, thermoplastic elastomer, polyurethane, mixture 
thereof or combination thereof. 

12. The foot of claim 1 wherein the second plastic is a 
polyvinyl chloride, nylon, ?lled polypropylene, ABS, poly 
carbonate, mixture thereof or combination thereof. 

13. The foot of claim 1 also comprising a leg having a 
cavity into which the projection of the anchor portion has 
been inserted. 

14. The foot of claim 1 also comprising an article of furni 
ture having a cavity into which the projection of the anchor 
portion has been inserted. 

15. The foot of claim 1 wherein the anchor portion also 
comprises a stabilizer con?gured to prevent rotation of the 
foot when the anchor is placed in a cavity 
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16. A foot for an article of furniture, the foot comprising: 
a) an anchor portion made of a ?rst thermoplastic having a 

selected hardness, the anchor portion having a self-cen 
tering surface, an alignment surface, a Wedging surface, 
a grooving surface, and a retention surface, Wherein the 
self-centering surface is con?gured to facilitate entry of 
the anchor portion into a receiving cavity of the article of 
furniture, the alignment surface is con?gured to align the 
anchor portion Within the receiving cavity, the grooving 
surface is adjacent to the retention surface, and Wherein 
the Wedging surface, the grooving surface, and the reten 
tion surface are con?gured to cooperate With each other 
to form an indentation in a surface of a receiving cavity 
When the anchor portion is forcibly advanced Within the 
receiving cavity, and the retention surface is con?gured 
to cooperate With the indentation to form an interlocking 
joint Which opposes the removal of the foot from the 
article of furniture; and 

b) a pad portion comprising a second thermoplastic having 
a hardness less than the hardness of the ?rst thermoplas 
tic, the pad portion having a surface con?gured to con 
tact a ?oor; 

Wherein the pad portion and the anchor portion are bonded 
to one another. 

17. The foot of claim 16, Wherein the ?rst thermoplastic is 
selected from the group consisting of polyvinyl chloride, 
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nylon, ?lled polypropylene, ABS, polycarbonate, and mix 
tures and combinations thereof. 

18. The foot of claim 16, Wherein the ?rst thermoplastic is 
polyvinyl chloride having a durometer hardness of at least 70 
on the Shore D scale. 

19. The foot of claim 16, Wherein the second thermoplastic 
is selected from the group consisting of polyvinyl chloride, 
thermoplastic elastomer, polyurethane, thermoplastic rubber, 
silicone, and mixtures and combinations thereof. 

20. The foot of claim 16, Wherein the second thermoplastic 
is polyvinyl chloride having a durometer hardness of no more 
than 65 on the Shore A scale. 

21. The foot of claim 16, Wherein the anchor portion and 
the pad portion are bonded together by either a co-extrusion 
bond or a co-injection molding bond. 

22. The foot of claim 16, Wherein the anchor portion has a 
cavity adapted for receiving a protrusion from a Wall of the 
receiving cavity. 

23. The foot of claim 16, Wherein the anchor portion has a 
neck region. 

24. The foot of claim 16, Wherein the ?rst thermoplastic is 
polyvinyl chloride having a durometer hardness of at least 70 
on the Shore D scale and the second thermoplastic is polyvi 
nyl chloride having a durometer hardness of no more than 65 
on the Shore A scale. 
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STACKABLE FOLDING CHAIR 

CROSS REFERENCE TO RELATED 
APPLICATION 

This is a continuation-in-part of US. patent application 
Ser. No. 29/221,923 now US. Pat. No. D,509,970. 

FIELD OF THE INVENTION 

The invention relates generally to folding chairs and stack 
able chairs. 

BACKGROUND OF THE INVENTION 

Folding chairs of various types are Well knoWn. Such chairs 
typically have a seat Which is pivotably attached to legs such 
that the seat can be pivoted from an open position for sitting 
to a folded position for storage. Many such folding chairs 
have a seat back connected betWeen the pair of legs. The 
advantage of these chairs is that they can be stored in a 
relatively small space When in a folded condition. 

Another type of chair, popular for use as outdoor furniture, 
is a molded plastic chair. These chairs are a single molded 
structure and are usually con?gured so that one chair may be 
stacked on another chair. 

Stackable chairs have an advantage in that they can be 
stacked upon one another and placed on a pallet for easy 
transport. A retailer may display the stacked chairs on the 
same pallet on Which they have been shipped. Consumers 
may also store several stackable chairs stacked one upon 
another. While the stackability is an advantage for storage and 
display, larger stackable chairs are disliked by consumers 
because they Will not ?t into many automobiles. Conse 
quently, there is a need for a chair Which is both stackable and 
can be folded. Such a chair Would ?t into most family cars 
When folded. 

Adirondack chairs are a larger type of chair and are very 
popular. These chairs tend to be either a single molded unit or 
a Wooden chair in Which the pieces of the chair are nailed 
together to form a single unit. Most Wooden Adirondack 
chairs are not foldable, and are also very dif?cult to stack. 
Indeed, the only method of stacking such anAdirondack chair 
is to place one chair in an upright position and the invert the 
second chair and place it over the ?rst chair. Consequently, 
there is a need for an Adirondack chair Which is both stack 
able and foldable. 

SUMMARY OF THE INVENTION 

A stackable folding chair is provided having a seat and a 
seat back pivotably attached to the rear edge of the seat. A 
front pair of legs are attached to respective right and left edges 
of the seat, and a pair of rear legs are pivotably attached to the 
bottom of the seat at the rear edge of the seat, such that the rear 
legs can be pivoted from a position generally perpendicular, 
or at an obtuse angle, relative to the seat to a position at Which 
the rear legs are folded substantially parallel to and beneath 
the seat. Preferably the front legs are also pivotably attached 
to the edges of the seat. 

The chair also has a pair of armrests Which are pivotably 
attached to the seat back and are adjustably attached to the 
upper end of the front legs. In one embodiment, adjustment of 
the armrests relative to the front legs alloWs the seat back to be 
set at different angles relative to the seat, and also enables the 
seat back and front legs to be folded substantially parallel to 
the seat. In another embodiment, the seat back has only tWo 
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2 
positions, folded for storage and open for sitting. Reinforcing 
bars can be attached to the bottom of the seat to enhance 
strength. 
The stackable folding chair is preferably an injected 

molded plastic product. Preferably, the plastic is polypropy 
lene, polyvinylchloride polycarbonate or ABS. If desired, the 
plastic may also be reinforced With ?berglass or ?lled With 
other materials commonly used in the industry. 

Other objects and advantages of the present invention Will 
become apparent from a description of certain presently pre 
ferred embodiments shoWn in the ?gures. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a front perspective vieW of a stackable folding 
chair according to the invention; 

FIG. 2 is a left side vieW of the chair in FIG. 1 With the front 
cross brace in a loWer position, the right side vieW being a 
mirror image; 

FIG. 3 is a back vieW of the embodiment shoWn in FIG. 2; 
FIG. 4 is a bottom vieW of the embodiment shoWn in FIG. 

2; 
FIG. 5 is a left side vieW, With the backrest and rear legs 

folded against the seat; 
FIG. 6 is a left side vieW of the embodiment of FIG. 2, With 

the only the rear legs folded against the seat; and 
FIG. 7 is a front perspective vieW of ?ve chairs of the 

embodiment shoWn in FIG. 1 stacked together. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring noW to the draWing ?gures, Wherein like refer 
ence numbers designate like elements, a present preferred 
embodiment of a stackable folding Adirondack style chair 10 
is illustrated. The chair 10 has a seat 13, a seat back 15 
pivotably attached to a rear edge 17 of the seat 13, and a pair 
of armrests 20, 21. The seat 13 is supported at or near the front 
edge by a pair of front legs 23, 25. One leg is attached at right 
edge 18 and the other leg is attached at left edge 19 of the seat 
13. The front legs 23, 25 can be pivotably attached to the 
edges of the seat 13. The front legs 23, 25 can be pivoted to a 
folded position substantially parallel to and adjacent the right 
and left edges of the seat 13 as shoWn in FIG. 5. A pair of rear 
legs 27, 29 support the seat 13 at or near the rear edge 17, and 
are pivotably attached to the bottom 44 of the seat 13, such 
that the rear legs 27, 29 can be pivoted to a folded position 
substantially parallel to and underneath the seat 13 as shoWn 
in FIGS. 5 and 6. 
The pivotal attachment of the seat back 15 to the loWer edge 

17 of the seat 13 permits the seat back 15 to be folded toWard 
the top surface of the seat 13, in a position substantially 
parallel to the seat 13. In particular, the loWer edge 31 of the 
seat back 15 can be hinged to the rear edge 17 of the seat 13 
in a knoWn manner. For example, as illustrated in FIGS. 3 and 
4, a pair of hinge portions 33, 35 project from the loWer edge 
31 of the seat back 15, at spaced apart locations thereon. 
These hinge portions 33, 35 are pivotably captured in respec 
tive, correspondingly spaced apart notches 38, 39 provided in 
the rear edge 17 of the seat 13. 

I prefer to provide a cross member or brace 11 betWeen the 
front legs 25, 23. The cross member may be positioned as in 
FIGS. 1 and 7 so the seat rests on the cross member. Altema 
tively, the cross member can be loWer on the legs as shoWn in 
FIG. 2. The cross member prevents the legs from splaying 
outWard. A similar cross member 9 can be provided betWeen 
the rear legs. 
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The stackable folding chair 10 is preferably an injected 
molded plastic product. Preferably, the plastic is polypropy 
lene, polyvinyl chloride, polycarbonate or ABS. If desired, 
the plastic may also be reinforced With ?berglass or other 
materials commonly used in the industry. As can be seen in 
FIG. 4, reinforcing bars 40, 42 can be attached to the bottom 
44 of the seat 13 to provide increased strength. 

The armrests 20, 21 can be pivotably connected to both the 
seat back 15 and the front legs 23, 25. The front end of the 
armrest 20 is attached to the upper end 46 of the front leg 23 
by a pin and slot arrangement commonly used in folding 
chairs. The opposite end of the armrest 20 is pivotably 
attached to the side of the seat back 15 above the hinged 
attachment of the seat back 15 to the rear edge 17 of the seat 
13. The armrest 20 preferably has an upper support surface 50 
and a ?ange 54, Which projects doWnWardly from, and gen 
erally perpendicular to, the upper surface 50. The ?ange 54 
extends along the bottom of the upper surface 50 of the 
armrest 20 and has a slot 61 provided therein Which extends 
substantially the length of the ?ange 54. In general, the length 
of the slot 62 is determined With regard to the length required 
to enable the seat back 15 to fold substantially ?at against the 
top of the seat 13, in a manner Which Will be described in more 
detail hereinafter. 
A plurality of notches 64 are provided in the ?ange 54, in 

the upper edge of the slot 62, and are generally located toWard 
the front of the ?ange 54, i.e., toWard the front edge 66 of the 
seat 13. The notches 64 de?ne different positions at Which the 
armrest 20 may be set relative to the front leg 23. The upper 
end 46 of the front leg 23 is pivotably attached to the ?ange by 
a pin 70 Which extends perpendicularly from the upper por 
tion 46 of the front leg 23 . A distal end of the pin 70 is slidably 
captured in the slot 62 in the ?ange 54. This manner of 
attachment of the armrest 20 betWeen the seat back 15 and the 
front leg 23 alloWs the angle of the seat back 15 can be 
adjusted by manipulating the armrests 20, 21. 
As can be understood from FIG. 2, lifting upWardly on the 

armrest 20 moves the pin 70 out of one of the notches 64 in 
Which it is captured. At this point, the pin Will slide freely in 
the slot 62, forWard or backWard, either to another of the 
notches 64, or to all the Way to a rear boundary 74 of the slot 
62. When the desired angle of the seat back 15 is obtained, the 
armrest 20 is then moved doWnWardly again to capture the pin 
70 in an adjacent one of the notches 64. At that point the 
armrest 20, and the seat back 15 are locked, at the selected 
location. Movement of both armrests 20, 21 forWard and 
backWard in this manner rotates the seat back 15 about the 
hinged connected betWeen the seat 13 and the seat back 15, 
changing the angle of the seat back 15 relative to the seat 13. 
Thus, the angle of the seat back 15 can be conveniently 
changed and locked in the desired position simply by manipu 
lating the armrests 20, 21 in the manner described. 

In another embodiment of the chair only one ?ange is 
provided in the armrest. Consequently, the seat back in this 
chair can only be in one position for sitting. 

Referring to FIG. 4, in a preferred embodiment of the 
armrests each ?ange 54, 56, is a pair of parallel, spaced apart 
Walls. In particular, ?ange 54 is formed by a pair of Walls 74, 
75 on the underside of the support surface 50 of the left 
armrest 20, and ?ange 56 is formed by a pair of Walls 76, 77 
on the underside of the support surface 52 of the left armrest 
21. The upper end 46, 48 of each front leg 23, 25, ?ts betWeen 
the Walls 74, 75 and 76, 77, respectively. A pin 70 connects the 
upper ends 46, 48 of each front leg 23, 25 betWeen each of the 
pairs of Walls 74, 75 and 76, 77. Each of the pair of spaced 
apart parallel ?anges 74, 75 and 76, 77 has the slot 62 With 
notches 64 shoWn in FIG. 2. The pins 70 have a length su?i 
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4 
cient such that opposite, distal ends of each pin extend 
through each side of the upper ends 46, 48 of the front legs 23, 
25. The distal ends of each pin are then slidably captured in 
the slots in the respective pair of Walls 74, 75 and 76, 77, such 
as in the same manner described above in regard to FIG. 2. If 
desired, one could use a single Wall for each ?ange. HoWever, 
the double Wall arrangement shoWn in FIG. 4 provides greater 
strength and stability. 

FIG. 5 illustrates the chair 10 in a fully folded position, 
With the seat back 15 and front legs 23, 25 folded substantially 
parallel to the seat 13. This position of the seat back 15 and 
front legs 23, 25 is obtained by manipulating the armrests 20, 
21 to move the pins fully to the rear boundaries of the slots in 
the ?anges. 

Referring back to FIGS. 2 and 3, in addition to the adjust 
ably slidable attachment of the front legs 23, 25 to the arm 
rests 20, 21, each front leg 23, 25 is also pivotably attached to 
right 18 and left 19 edges, respectively, of the seat 13. The 
front legs 23, 25 are attached to respective edges 18, 19 of the 
seat 13 at a location intermediate the base of each leg 20, 21 
and the pivotal attachment of each leg 23, 25 to the armrests 
20, 21, and someWhat closer to the upper end 46, 48 of each 
leg 23, 25. The speci?c location of attachment is a function of 
the style of the chair, i.e., anAdirondack chair, and also takes 
into account the folding characteristics of the chair 10 Which 
enable the seat back 15 and front legs 23, 25 to be folded 
substantially parallel to the seat 13. 
The pivotal connection of the front legs 23, 25 to the left 18 

and right 19 edges of the seat 13 facilitate the folding of the 
front legs 23, 25, along With the seat back 15, When the 
armrests 20, 21 are manipulated to fold the chair 10. Since the 
armrests 20, 21 pivotably connect the upper ends 46, 48 of the 
front legs 23, 25 to the seat back 15, moving the armrests 20, 
21 fully forWard causes both the seat back 15 and the front 
legs 23, 25 to fold substantially parallel to the seat 13. In this 
position, the seat back 15 is adjacent the top of the seat 13 and 
the front legs 23, 25 are adjacent the right 18 and left 19 edges 
ofthe seat 13. 

To provide stackability, and to further improve compact 
ness When the chair 10 is folded, the rear legs 27, 29 are 
pivotably attached to the bottom 44 of the seat 13, near the 
rear edge 17 and at opposite sides thereof. This permits the 
rear legs 27, 29 to be folded from an extended position gen 
erally perpendicular to, or at an obtuse angle to, the seat 13, as 
shoWn best in FIG. 2, to a folded position Where the rear legs 
27, 29 are substantially parallel to and beneath the bottom 44 
of the seat 13, as shoWn in FIG. 6. Moreover, the rear legs 27, 
29 may pivot independently of the seat back 15 and front legs 
23, 25. Folding of the rear legs 27, 29 increases the compact 
ness of the chair 10 When the seat back 15, armrests 20, 21, 
front legs 23, 25 are also folded. 
The separately folding rear legs 27, 29 also facilitate the 

stacking of the chair 10 in an unfolded con?guration shoWn in 
FIG. 6. The rear legs 27, 29 can be folded independently, 
permitting the seat back 15, armrests 20, 21 and front legs 23, 
25 to each remain in the unfolded position. With only the rear 
legs 27, 29 folded, the chairs 10 can be stacked one upon the 
other, as illustrated in FIG. 7. In the stacking con?guration, 
the seat back 15 remains in the upright position, With the front 
legs 23, 25 extended. The rear legs can be folded to the fully 
folded position shoWn in FIG. 6 or to an intermediate position 
shoWn in FIG. 7. Locking tabs, not shoWn, can be provided on 
the rear legs to retain the rear legs in that intermediate posi 
tion. With the rear legs so positioned the chairs can be stacked 
such that the bottoms of the rear legs of one chair stand on the 
seat of the chair immediately beloW that chair as shoWn in 
FIG. 7. If the rear legs are fully folded as in FIG. 6, then one 
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side of the rear legs would rest on the seat of the chair imme 
diately below those legs and the chairs would be nested more 
closely together than they are shown in FIG. 7. 

In the event that a person should sit on the top chair in a 
stack of chairs the stack should not collapse and no chairs in 
the stack should be damaged. Since the upper ends of the front 
legs curve outwardly, one does not want that curved portion to 
force the arms of the chair below to splay outward should the 
top chair be pushed too far down. The construction of the rear 
legs should prevent the chair from being pushed so far down 
that the curved portions of the front legs will engage the arms 
of a chair below. However, if a force is applied only to the 
front edge of the seat of the upper chair, that chair could tilt 
within the chair in which it is nested. Therefore, I prefer to 
provide a wing 47 having a ?at bottom 47a extending from the 
upper end of each front leg. These wings can be seen most 
clearly in FIGS. 3 and 7. When the front of the upper chair in 
a stack is pushed downward, the ?at bottom 47a of each wing 
47 will rest on the top surface of an arm of the chair below. 
Consequently, the downward force will not cause those arms 
to splay outward. 

I may also provide a rib 51 shown in dotted line in FIG. 7 
that extends from each wing 47. This rib 51 will ?t within a 
groove or slot 53 when the chair is fully nested locking the 
two chairs together. The optional ribs 51 and slot 53 are 
illustrated in FIG. 7 as being much larger than they would be 
in the actual chair so that these features can be clearly seen in 
the drawing. 

The folding Adirondack chair 1 0 according to the invention 
thus has the advantage that multiple chairs 10 can be stacked 
one upon another and placed on a pallet for easy transport. A 
retailer can also display the stacked chairs 10 on the same 
pallet on which they were shipped. The ability to stack the 
chairs 10 is also advantageous to consumers, because stack 
ing multiple chairs 10 one upon the other enables a more 
e?icient use of storage space. 

Additionally, as shown in FIG. 5, with both the front 23, 25 
and rear 27, 29 legs folded, the chair 10 folds to a relatively 
compact overall siZe. In fact, the stackable folding chair 10 
when fully folded as in FIG. 5 is suf?ciently compact to ?t in 
most family cars. 

Although certain embodiments of the invention have been 
described in detail, it will be appreciated by those skilled in 
the art that various modi?cations to those details could be 
developed in light of the overall teaching of this disclosure. 
Accordingly, the invention is not limed to these present pre 
ferred embodiments, but may be variously embodied within 
the scope of the following claims. 

What is claimed is: 
1. A stackable folding chair comprising: 
a seat having a rear edge, a right edge, a left edge and a 

bottom; 
a seat back pivotably attached to the rear edge of the seat 

such that the seat back is foldable to a position substan 
tially parallel to and on top of the seat; 

a pair of front legs, one leg pivotably attached to the right 
edge of the seat and the other leg pivotably attached to 
the left edge of the seat; and 

a pair of rear legs pivotably attached to the bottom of the 
seat such that the rear legs are foldable from an extended 
position to a position substantially parallel to and 
beneath the seat; 

a ?rst armrest pivotably attached to one front leg and piv 
otably attached to the seat back; 

a second armrest pivotably attached to the other front leg 
and pivotably attached to the seat back; 
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6 
each of said ?rst and second armrests slidable relative to 

each of said pair of front legs such that sliding said 
armrests relative to said front legs pivots the front legs 
and the seat back relative to said seat. 

2. The stackable folding chair of claim 1 wherein the arm 
rests are con?gured so that the seat back is locked in only one 
unfolded position. 

3. The stackable folding chair of claim 1 wherein the arm 
rests are con?gured so that the seat back can be positioned in 
one of at least two unfolded positions. 

4. The stackable folding chair of claim 1 also comprising a 
wing attached to each front leg, the wing positioned and 
con?gured so that when a ?rst stackable folding chair is 
stacked on a second stackable folding chair, each wing on the 
?rst chair will rest upon an armrest of the second chair. 

5. The stackable folding chair of claim 1 also comprising a 
rib attached to each front leg and wherein the armrests each 
have a slot, the ribs and slots siZed and positioned so that 
when a ?rst stackable folding chair is stacked on a second 
stackable folding chair each rib will ?t within the slot of an 
armrest of the second chair. 

6. The stackable folding chair of claim 1 also comprising 
reinforcing bars attached to the bottom of the seat. 

7. The stackable folding chair of claim 1 wherein the seat, 
seat back, front legs and rear legs are plastic. 

8. The stackable folding chair of claim 7 wherein the plastic 
is selected from the group consisting of polypropylene, poly 
vinyl chloride, polycarbonate and ABS. 

9. The stackable folding chair of claim 7 wherein at least a 
portion of the plastic is reinforced plastic. 

10. A stackable folding chair comprising: 
a seat having a left edge and a right edge, a rear edge and a 

bottom; 
a seat back pivotably attached to the rear edge of the seat; 
a pair of front legs, one leg attached to the left edge of the 

seat, and the other attached to the right edge; 
a pair of rear legs pivotably attached to the bottom of the 

seat such that the rear legs are pivotable from an 
extended position to a folded position; 

the seat, seat back, front legs and rear legs positioned and 
con?gured to enable the chair to be stacked upon one 
another with the rear legs pivoted to the folded position 
such that each chair so stacked is nested within another 
chair; 

each of the front legs pivotably attached to respective right 
and left edges of the seat; 

a ?rst armrest pivotably attached to one front leg and piv 
otably to the seat back; 

a second armrest pivotably attached other front leg and 
pivotably attached to the seat back; 

each of said ?rst and second armrests slidable relative to 
each of said pair of front legs such that sliding said 
armrests relative to said front legs pivots the front legs 
and the seat back relative to said seat; and 

each of said ?rst and second armrests, the seat, seat back, 
front legs and rear legs positioned and con?gured to 
enable the chair to be stacked upon one another with the 
rear legs pivoted to the folded position such that each 
chair so stacked is nested within another chair. 

11. A stackable folding chair comprising: 
a seat having a left edge and a right edge, a rear edge and a 

bottom; 
a seat back pivotably attached to the rear edge of the seat; 
a pair of front legs, one leg attached to the left edge of the 

seat, and the other attached to the right edge; 
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a pair of rear legs pivotably attached to the bottom of the 
seat such that the rear legs are pivotable from an 
extended position to a folded position; 

the seat, seat back, front legs and rear legs positioned and 
con?gured to enable the chair to be stacked upon one 
another With the rear legs pivoted to the folded position 
such that each chair so stacked is nested Within another 
chair; and 

a Wing attached to each front leg, the Wing positioned and 
con?gured so that When a ?rst stackable folding chair is 
stacked on a second stackable folding chair, each Wing 
on the ?rst chair Will rest upon an armrest of the second 
chair. 

12. A stackable folding chair comprising: 
a seat having a left edge and a right edge, a rear edge and a 

bottom; 
a seat back pivotably attached to the rear edge of the seat; 

8 
a pair of front legs, one leg attached to the left edge of the 

seat, and the other attached to the right edge; 
a pair of rear legs pivotably attached to the bottom of the 

seat such that the rear legs are pivotable from an 
extended position to a folded position; 

the seat, seat back, front legs and rear legs positioned and 
con?gured to enable the chair to be stacked upon one 
another With the rear legs pivoted to the folded position 
such that each chair so stacked is nested Within another 
chair; and 

a rib attached to each front leg and Wherein the armrests 
each have a slot, the ribs and slots siZed and positioned 
so that When a ?rst stackable folding chair is stacked on 
a second stackable folding chair each rib Will ?t Within 
the slot of an armrest of the second chair. 
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SEAT FOR MOLDED PLASTIC CHAIRS 

FIELD OF THE INVENTION 

[0001] The invention relates particularly to molded plastic 
furniture, particularly chairs and stools having a hard surface 
seat. 

BACKGROUND OF THE INVENTION 

[0002] Molded plastic chairs are popular for use as outdoor 
furniture because they are not damaged by rain or snoW. 
Molded plastic furniture is also light Weight. Many molded 
plastic chairs are con?gured to be stackable so that several 
chairs can be stacked one upon the other for storage. 
[0003] The seat in most molded plastic chairs is a ?at or 
curved surface that may be horiZontal or inclined. Because 
the surface is hard, many people become uncomfortable after 
being seated for a period of time. Depending on the person, 
that period of time may be less than ?ve or ten minutes or as 
long as an hour. Many people Will place cushions on the seats 
of molded plastic chairs to make them more comfortable. 
[0004] Wooden chairs and indeed any chair Which has a 
hard surface on the seat can be quite uncomfortable, particu 
larly When the person must sit there for an extended period of 
time. Manufacturers have tried to make hard seats more com 
fortable by providing a contour in the seat surface. The con 
tour or depression has been round or oval roughly corre 
sponding to the outer surface of the buttocks of an average 
person Who may sit on the seat. Indeed, some Wooden seats 
used in classroom chairs have been shaped to make them 
more comfortable. Such shaping has generally involved pro 
viding a pair of spaced apart concave areas extending from the 
edge of the seat inWard or an oval or round concave depres 
sion in the center of the seat. 
[0005] When a person sits on a hard surface, the gluteus 
maximus and other muscles and tissues in the posterior are 
compressed. At the same time, blood vessels are compressed, 
adding to the discomfort. The objective in providing curved 
surfaces in seats is to increase the contact area betWeen the 
seated person and the seat to spread the forces over a greater 
area. Prior to the present invention, that art has shaped those 
surfaces to generally correspond to the shape and position of 
the thighs and buttocks of the average person Who may sit on 
that seat. Although these contour surfaces often make a hard 
seat more comfortable than a ?at seat, even hard surfaced 
seats that have been made With curved surfaces tend to 
become uncomfortable. Consequently, there is a need for a 
seat having a hard surface that is formed in such a manner as 
to be more comfortable to the person seated on that seat. 

SUMMARY OF THE INVENTION 

[0006] We provide a seat, as Well as a chair, a bench, and a 
stool having a seat, Which is preferably made of molded 
plastic, but could also be made of Wood or concrete or a hard 
composite material. The seat has a permanent depression in 
the surface of the seat that corresponds generally in shape to 
the loWer protuberances of a human iliac bone. This shape has 
concave curved central channel Which has a ?rst end and a 
second end. There is a ?rst concave boomerang shaped chan 
nel having a central portion connected to the ?rst end of the 
concave curved central channel and a second concave boo 
merang shaped channel having a central portion connected to 
the second end of the concave curved central channel. A chair, 
stool or bench Whose seat has such a permanent depression is 
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more comfortable to the person sitting on that seat than hard 
seats on seating devices knoWn in the art. 
[0007] We may also provide a pair of depressions that 
extend from the central channel to the front edge of the seat 
and Which depressions correspond to the rear surface of a 
human thigh. Depending upon the type of chair on Which the 
seat is used and Whether the seat is inclined or horiZontal, the 
central channel may be centered relative to the front edge and 
the rear edge of the seat or be closer to the front edge or closer 
to the rear edge of the seat. 
[0008] Other details and advantages of the invention Will 
become apparent from a description of certain preferred 
embodiments shoWn in the draWings 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a perspective vieW of a ?rst present pre 
ferred embodiment in the form of a stool having a seat Which 
has a permanent depression in the surface of the seat that 
corresponds in shape to an end vieW of a human iliac bone. 
[0010] FIG. 2 is a top vieW of the stool shoWn in FIG. 1. 
[0011] FIG. 3 is a sectional vieW taken along the line III-III 
in FIG. 2. 
[0012] FIG. 4 is a sectional vieW taken along the line IV-IV 
in FIG. 2. 
[0013] FIG. 5 is a sectional vieW taken along the line V-V in 
FIG. 2. 
[0014] FIG. 6 is a sectional vieW taken along the line VI-VI 
in FIG. 2. 
[0015] FIG. 7 is a perspective vieW of a second present 
preferred embodiment in the form of a chair having a seat 
Which has a permanent depression in the surface of the seat 
that corresponds in shape to an end vieW of a human iliac 
bone. 
[0016] FIG. 8 is a perspective vieW of a third present pre 
ferred embodiment in the form of an Adirondack chair having 
a seat Which has a permanent depression in the surface of the 
seat that corresponds in shape to an end vieW of a human iliac 
bone. 
[0017] FIG. 9 is a perspective vieW of a fourth present 
preferred embodiment in the form of a bench having a seat 
Which has a permanent depression in the surface of the seat 
that corresponds in shape to an end vieW of a human iliac 
bone. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0018] Referring to FIGS. 1 through 6 We provide a stool 1 
having a seat 2 and legs 4 that extend from the seat. In this 
embodiment the seat is generally square having rounded cor 
ners and a leg extends from each comer of the seat. HoWever, 
the seat could be round, rectangular or oval and the stool may 
have three legs. This stool has a back 6 along the back edge 7 
of the seat. The seat also has a front edge 8, a right edge 9 and 
a left edge 10. The stool is preferably made of a molded 
plastic such as polyvinyl chloride or polyethylene. 
[0019] The seat 2 has a permanent depression 12 in the 
surface 13 of the seat that corresponds in shape to an end vieW 
of a human iliac bone. This shape has concave curved central 
channel 14, a ?rst concave boomerang shaped channel 15 
connected at its center to one end of the concave curved 
central channel and a second concave boomerang shaped 
channel 16 connected at its center to an opposite end of the 
concave curved central channel. The concave curved central 
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channel and the tWo boomerang shaped channels form a bent 
dog bone shape. The concave curved central channel has a 
length of betWeen 5 and 8 inches (12.7 to 20.3 cm.). The tWo 
boomerang shaped channels extend that length to betWeen 9 
and 12 inches (22.9 to 30.5 cm.). The concave curved central 
channel has a maximum depth Which preferably does not 
exceed 5/8 inch (1.6 cm.). The bottom of the concave curved 
central channel 15 may be ?at or slightly concave. Side Walls 
extend upWard from the base of the concave curved central 
channel. As can be seen most clearly in FIG. 2 through 6 these 
sideWalls curve toWard the front edge or toWard the rear edge 
of the seat. They also curve toWard the right side or toWard the 
left side of the seat. We also prefer to provide a pair of concave 
cavities 21, 22 one concave cavity extending from each of the 
boomerang shaped channels 15, 16 to the front edge 8 of the 
seat 12. These cavities 21 and 22 are shaped to correspond to 
a rear surface of a human thigh. The cavities are spaced apart 
from one another so that When an average adult person sits on 
the seat that person’s thighs Will be on the cavities. While We 
prefer to provide cavities 21 and 22, such cavities are not 
essential and may be omitted. 
[0020] We have discovered that When a person sits on a hard 
surface several muscles are compressed. When the buttocks 
are sandWiched betWeen a hard seating area and the promi 
nent loWer curve of the iliac bone protuberances (the loWer 
part is the ischium), discomfort ensues to the overly com 
pressed gluteus maximus muscles, the blood vessels Within, 
and the skin. Pressure comes from both the hard seat and the 
ischium bones, increasingly cutting off circulation and com 
pressing nerves as the pressure on the sitter’s rear end con 
tinues to be maintained. By putting the right siZe and shape of 
depression in the chair seat, the maximum distance is main 
tained betWeen the ischium and the seat surface. That con 
?guration relieves pressure on the gluteus maximus muscles 
and the skin, making our neW seat more comfortable. 

[0021] Variations in human siZes Were carefully consid 
ered. We designed the cavity to ?t people betWeen 4'11" and 
6'3" comfortably. We made sure that the present design made 
the seat as comfortable as possible for sitters Weighing 
betWeen 95 and 240 pounds. 
[0022] When a person sits on a chair, the tWo loWest pro 
tuberances of the iliac bone are pushed doWnWard, toWard the 
surface of the chair. The loWer iliac protuberances press 
against the tissue betWeen them and the actual seat. By pro 
viding a depression beneath each loWer iliac protuberance, 
the compression of tissue betWeen the loWer iliac protuber 
ance and the seating surface is minimized. 
[0023] The seat design disclosed herein Was developed 
based upon feedback from people ranging in siZe from 5' to 
over 6' tall. Various siZes and shapes of depressions Were 
made and compared. The siZes that We have used in this 
application Work best. Some rounding is necessary, and When 
the chair seat is angled backWards, as in an Adirondack chair, 
the cavities are deeper in the rear portion than in the front. 
That con?guration lets the bone push above the depression 
that is beneath it, Which has shifted to the rear depending on 
the slant of the chair and angle of the back. 
[0024] The shape of the seta also takes into account the 
sensitive perineum area betWeen the anus and the scrotum in 
males and betWeen the anus and the vulva in females. When 
We provide the more comfortable cavity for the tissue beneath 
the iliac bone, the seat does not force the perineum area to 
absorb more pressure. The depressions in our seat minimiZe 
depression of the tissue beloW the loWer iliac protuberances in 
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a Way that does not transfer more pressure to the perineum. 
Our seat has achieved maximum comfort to the sub -iliac area 
While relieving pressure to the perineum. In short, We elimi 
nate pressure on the premium While reducing pressure to the 
maximum on the tissue beloW the loWer iliac protuberances. 
[0025] Some chairs use leather, Webbing, or plastic straps 
to make the seat. When a person “sinks into” such a surface, 
the buttocks are forced together, making seating less comfort 
able. Such discomfort increases overtime as the loWer iliac 
protuberances compress the tissue beneath them. To make 
even these ?exible seats more comfortable, a depression simi 
lar in siZe to that disclosed in this invention may be formed 
into the surface of such a seat. And, these depressions are also 
helpful in cushions, keeping the sub-iliac tissue and the 
nerves and blood vessels betWeen those bones and chair sur 
face from being needlessly compressed. 
[0026] The depth and placement of the permanent depres 
sion should change from chair to chair, depending on the 
angle of the back. In the present embodiment of a stool shoWn 
in FIG. 1 through 6, the concave curved central channel 14 
Will be farther to the rear because the angle of the spine 
approximates 90 degrees. If such a permanent depression 
Were to be put in an Adirondack chair, Where the angle of the 
back to the thigh is greater than 90 degrees, the permanent 
depression may be shalloWer, and deeper in the back than in 
the front, as Well as being moved slightly forWard. Generally, 
the permanent depression should be centered relative to the 
right edge and the left edge of the seat. In every chair, the 
position of the permanent depression should be such that 
pressure from the ischium does not compress the gluteus 
maximus muscles, the skin, nerves, and blood vessels any 
more than absolutely necessary. 
[0027] In commercial embodiments of the seat, there may 
be some rounding and changing of the shapes that provide 
maximum comfort to the tissue betWeen the iliac bone’s 
loWer projections and the seating surface. While maximum 
comfort is important, the commercial embodiments may dif 
fer from the comfort ideal When it is thought more important 
to provide a cleaner, more attractive visual appearance. 
[0028] If desired, one could provide a higher back and arms 
on the stool shoWn in FIG. 1. One arm Would be above and 
adjacent the right edge of the chair and the second arm Would 
be above and adjacent the left edge of the chair. 
[0029] We may provide a hole 24 shoWn in dotted line in 
FIG. 2 in the top of the seat. This hole may be 1.5 inch (3.8 
cm.) in diameter and alloWs Water to drain from the perma 
nent depression 12. The hole may enable a rotatable seat or a 
planter (not shoWn) to be held on the stool. 
[0030] Referring to FIG. 7 a second present preferred 
embodiment is in the form of a chair 30 having a seat 32 Which 
has a permanent depression 33 in the surface of the seat 32 
that corresponds in shape to an end vieW of a human iliac 
bone. This depression 33 is of the same siZe and shape as the 
permanent depression 12 in the embodiment of FIGS. 1 
through 6. The chair has four legs 35 that extend from the seat 
and a back 36. An arm 37, 38 is provided above and adjacent 
the right edge and above and adjacent the left edge of the seat. 
[0031] A third present preferred embodiment shoWn in 
FIG. 8 is the form of an Adirondack chair 40 having a seat 41 
Which has a permanent depression 42 in the surface of the seat 
43 that corresponds in shape to an end vieW of a human iliac 
bone. This depression 42 is of the same siZe and shape as the 
permanent depression 12 in the embodiment if FIG. 1 through 
6. 
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[0032] Turning to FIG. 9 a fourth present preferred embodi 
ment is in the form of a bench 50 that is sized for tWo people. 
The bench has a seat 51 Which has a pair of permanent 
depressions 52 in the surface of the seat 51. These depressions 
52 are of the same siZe and shape as the permanent depression 
12 in the embodiment if FIG. 1 through 6. Longerbenches can 
be made Which have more than tWo permanent depressions 
52, there being one permanent depression for each person for 
Whom space is provided on the bench. 
[0033] While We have shoWn and described certain present 
preferred embodiments of my seat for molded plastic furni 
ture, it should be distinctly understood that the invention is 
not limited thereto but may be variously embodied in the 
scope of the following claims. 

What is claimed is: 
1. A seat for molded plastic furniture of the type having a 

surface on Which a person sits, Where the improvement com 
prises: 

the surface of the seat having a permanent depression that 
corresponds in siZe and shape to an iliac bone of a 
person. 

2. A seating device of the type having a seat surface on 
Which a person sits, the seat surface being plastic, Wood, 
metal or concrete and the seat surface having a permanent 
depression Whose shape corresponds to an end vieW of a 
human iliac bone. 

3. The seating device of claim 2 Wherein the surface has a 
pair of concave cavities that extend from the permanent 
depression, the cavities having a shape that corresponds to a 
rear surface of a human thigh. 

Oct. 31,2013 

4. The seating device of claim 2 Wherein the seating device 
is a chair, a stool or a bench. 

5. A seating device of the type having a seat surface on 
Which a person sits, the seat surface having a permanent 
depression consisting of a concave curved central channel, 
the channel having a ?rst end and a second end, a ?rst concave 
boomerang shaped channel having a central portion con 
nected to the ?rst end of the concave curved central channel 
and a second concave boomerang shaped channel having a 
central portion connected to the second end of the concave 
curved central channel. 

6. The seating device of claim 5 Wherein the seat surface is 
molded plastic. 

7. The seating device of claim 5 Wherein the central chan 
nel has a depth Which is not greater than 5/8 inches. 

8. The seating device of claim 5 Wherein the central chan 
nel is centered on the seat surface. 

9. The seating device of claim 5 Wherein the seat surface 
has a front edge and a back edge and the central channel is 
closer to the front edge than to the back edge. 

10. The seating device of claim 5 Wherein the seat surface 
has a front edge and a back edge and the central channel is 
closer to the back edge than to the front edge. 

11. The seating device of claim 5 Wherein the seat surface 
has a right edge and a left edge and the central channel is 
centered relative the right edge and to the left edge. 

12. The seating device of claim 5 Wherein the seat surface 
has a right edge and a left edge and further comprising a right 
arm positioned above and adjacent to the right edge and a left 
arm positioned above and adjacent to the left edge. 

* * * * * 
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SUCTION CUP HAVING AN OFFSET-MOUNTED 
HOOK 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a device for suspend 

ing small articles from a vertical surface. More speci? 
cally, the invention relates to a suction cup and hook in 
which the hook is mounted on the cup offset from the 
geometric center of the cup, allowing for greater hold 
ing ability. ‘ 

2. Description of the Prior Art 
Suction cups with attached hooks for hanging objects 

have been available for many years. The prior art is 
characterized by a device having a cup portion and a 
hook portion. The cup portion is formed from a single 
piece of molded plastic or rubber and has a concave 
front face. The cup portion has a neck extending out 
wardly from the rear face, opposite the concave front 
face. The neck is located at the geometric center of the 
rear face of the cup portion. A hook, usually con 
structed of hard plastic or metal, is affixed to the neck of 
the cup portion, and may be permanently mounted or 
removable. 
The suction cup is mounted on a smooth vertical 

surface by compressing the concave front face of the 
cup against the vertical surface, forcing the air out of 
the concave space formed by the front face and the 
vertical surface. The soft cup then creates a seal around 
this chamber and air is prevented from re-entering it. 
The cup is thus secured in place. Lightweight objects 
may then be suspended from the hook attached to the 
cup neck. 
One problem with this prior art device is that over 

time, air tends to leak back into the vacuum chamber 
between the cup and the vertical surface when the de 
vice is under a load. One reason for‘this slow leakage is 
that the weight of an object suspended from the neck 
distorts the concave face of the cup, pulling part of the 
cup away from the vertical surface. As shown in FIG. 
1, the neck 3 of cup 1 has been displaced downwardly, 
causing the chamber 2 beneath the cup to shift up 
wardly. The chamber 2 is displaced in such a fashion 
that the air outside the perimeter of the cup may be 
drawn into the chamber 2 by the vacuum created 
therein. The distance 5 between the chamber 2 and the 
perimeter of the cup 1 is markedly less than correspond 
ing distance 6 at the opposite end of the cup 1. This 
disproportionate distance 5 permits increased air leak 
age in area 4 between the exterior environment and the 
chamber 2. This eventually causes the vacuum within 
the chamber 2 to dissipate, and the cup to fall. 
What is lacking in the art, therefore, is a device which 

utilizes a suction cup designed to resist the ?ow of air 
from the environment outside the cup to the chamber 
between the cup and the mounting surface while the 
cup is under a load. 

SUMMARY OF THE INVENTION 

A device is disclosed which utilizes either an offset 
mounted hook, or an offset-mounted hook combined 
with an oval shaped cup body. The cup is designed to be 
mounted on a vertical surface in the same manner as 
prior art suction cups. The cup neck of my device is 
located in a position which allows a more uniform set 
tlement of the chamber under the cup, when the cup is 
distorted by the weight of an object suspended there 
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from. The cup neck is preferably mounted at a point 
which will allow the chamber to be equidistant from all 
points on the perimeter of the cup when the cup is under 
a load. A hook which is attached to the cup neck is 
permanently mounted therein to assure proper orienta 
tion of the asymmetrical device. 
These and other advantages and features of the pres 

ent invention will be more fully understood with refer 
ence to the presently preferred embodiments thereof 
and to the appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front plan view of a prior art device 
pressed against a flat surface. 
FIG. 2 is a front plan view of a ?rst present preferred 

embodiment of the suction cup device. 
FIG. 3 is a side view of the device of FIG. 2 pressed 

against a ?at surface. 
FIG. 4 is a front plan view of the device of FIG. 2 

which is under a load. 
FIG. 5 is a side view of the device shown in FIG. 4. 
FIG. 6 is a sectional view of the device of FIG. 4, 

taken along line VI—VI. 
FIG. 7 is a front plan view of a second preferred 

embodiment of the suction cup device. 
FIG. 8 is a side view of the device of FIG. 7. 
FIG. 9 is a front plan view of the device of FIG. 7 

which is under a load. 
FIG. 10 is a sectional view of the device shown in 

FIG. 9, taken along line X-X. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Two present preferred embodiments of my suction 
cup having an offset hook are illustrated in the figures 
beginning with-FIG. 2. The ?rst embodiment of the 
device, shown in FIGS. 2 through 6, utilizes a cup body 
10 having a neck 16 extending outwardly therefrom. 
The cup neck 16 is mounted offset from the geometric 
center of the cup body 10. The cup body 10 is thus 
divided by chord 19 which passes through cup neck 16. 
This creates two sections, large cup portion 14 and 
small cup portion 12. The cup body :10 is also divided 
into left and right hemispheres, as shown in FIG. 1, by 
major diameter 17. The cup neck 16 is located on the 
major diameter of the cup body 10. The preferred loca 
tion of the cup neck 16 on major diameter 17 is such that 
the ratio of long cup radius 24 along major diameter 17 
(see FIG. 3) of large cup portion 14 to short cup radius 
22 of small cup portion 12 along major diameter 17 is 
between 1.5:1 to 2:1. ' 
A hook 18 is mounted within the cup neck 16 and is 

axially rotatable therein. The book 18 is, however, 
mounted within cup neck 16 such that it cannot be 
rotated with respect to the perimeter of cup neck 16. 
This insures that hook 18 is always properly registered 
with the offset cup neck 16. The device should there 
fore be mounted and utilized so that the hook and cup 
body are in the proper orientation. 
A tab 20 is optionally placed on the perimeter of the 

cup body 10 to facilitate removal. If the tab is utilized, 
it may be located on the perimeter of the cup body 10 at 
a point opposite the hook from which objects will be 
hung. . 

Referring to FIG. 3, the vacuum chamber 26 is 
shown as being bounded by the cup body 10 and the 
mounting surface 21. The cup neck 16 divides the outer 
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surface of the cup body 10 into a short cup radius 22, 
corresponding to small cup portion 12 of FIG. 2, and 
long cup radius 24, corresponding to large cup portion 
4 
When the device is in use, an object is suspended 

from the book 18. The weight of the suspended object 
causes the cup neck 16 to bend and distort the cup body 
10 as shown in FIGS. 4 and 5. The cup neck 16 is bent 
forward in the direction of the arrow of FIG. 5. Both 
long and short cup radii 24 and 22, respectively, are 
bent into curved shapes, and the vacuum chamber 26 is 
displaced from its resting position. As shown in FIG. 4, 
however, the offset location of the cup neck 16 allows 
the vacuum chamber 26 to be evenly spaced from the 
outer perimeter of the cup body 10 while under the 
load. Distance 28 is therefore substantially constant 
about the entire perimeter of the cup body 10. This 
constant spacing helps to prevent air from leaking into 
the vacuum chamber 26 from the exterior environment. 
The equal spacing of distance 28 is more clearly shown 
in FIG. 6, in which the contact surface between the cup 
body 10 and the mounting surface is equal for both the 
long cup radius 24 and the short cup radius 22. 
As previously stated, the cup body and hook are ?xed 

with relation to each other to prevent rotation of the 
hook around the neck. Therefore, the hook 18 will 
always be pointed in a ?xed direction corresponding to 
short cup radius 22 as shown in FIGS. 2 through 6. This 
insures that the large cup portion 14 will always be at 
the top of the cup body 10, as shown in FIGS. 2 through 
6, and that the vacuum chamber 26 will always be dis 
placed into the proper position when the device is under 
a load. _ 

A second preferred embodiment of the device is illus 
trated in FIGS. 7 through 10. The second embodiment 
is quite similar to the first embodiment, save that the cup 
body 36 is oval or elliptical in shape, as compared to the 
circular cup body 10. A chord 19 passing through the 
cup head 16 separates the cup body 36 into a large cup 
portion 14 and a small cup portion 12, as shown in FIG. 
8. The relationship between the small cup portion 12 
and the large cup portion 14 is the same as that of the 
?rst embodiment. The cup body 36 is thus divided by 
chord 19 which passes through cup neck 16. This cre 
ates two sections, large cup portion 14 and small cup 
portion 12. The cup body 36 is also divided into left and 
right hemispheres,'as shown in FIG. 1, by major diame 
ter 17. The cup neck 16 is located on the major diameter 
of the cup body 36. The preferred location of the cup 

' neck 16 on major diameter 17 is such that the ratio of 
the length of long cup radius 24 along major diameter 
17 (see FIG. 3) of large cup portion 14 to the length of 
short cup radius 22 of small cup portion 12 along major 
diameter 17 is between 1.511 to 2:1. 
A hook 18 is axially rotatably mounted within the cup 

neck 16, but is nonrotatably mounted with respect to its 
orientation about the perimeter of cup neck 16. This 
insures that the hook 18 is always properly oriented 
with relation to the offset cup neck 16. The device 
should therefore be mounted and utilized so that the 
hook and cup body are in the proper orientation. This 
insures that the large cup portion 14 will always be at 
the top of the cup body 36, and that the vacuum cham 
ber 26 will always be displacedinto the proper position 
when the device is under a load. 
A tab 20 is optionally placed on the perimeter of the 

cup body 36 to facilitate removal. 'If the tab is utilized, 
it is may be located on the perimeter of the cup body 36 
at a point opposite the hook from which objects will be 
hung. 
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A vacuum chamber 26 is created by the cup body 36 

and the mounting surface 21, as shown in FIG. 10. 
Similar to the ?rst embodiment, when the device is in 
use, an object is suspended from the hook 18. The 
weight of the suspended object causes the cup neck 16 
to bend and distort the cup body 36 as shown in FIGS. 
9 and 10. The cup neck 16 is bent forward in the direc 
tion of the arrow of FIG. 10. Both long and short cup 
radii 24 and 22, respectively, are bent into curved 
shapes, and the vacuum chamber 26 is displaced from its 
resting position. As shown in FIG. 9, however, the 
offset location of the cup neck 16 allows the vacuum 
chamber 26 to be evenly spaced from the outer perime 
ter of the cup body 36. Distance 38 is therefore substan 
tially constant about the entire perimeter of the cup 
body 36. This constant spacing helps to prevent air from 
leaking into the vacuum chamber 26 from the exterior 
environment. ' 

While I have described a present preferred embodi 
ment of the invention, it is to be distinctly understood 
that the invention is not limited thereto but may be 
otherwise embodied and practiced within the scope of 
the following claims. 

I claim: 
1. A suction cup device for mounting on a ?at sur 

face, comprising: 
a cup section having a concave front face and a rear 

face, the concave front face adapted to be affixed to 
the ?at surface, forming an air space therebetween; 

a neck section extending outwardly from the rear 
face and offset from the geometric center of the 
rear face, to a position such that when the neck is 
displaced by a preselected load, the air space be 
tween the cup section and the ?at surface is sub 
stantially equidistant from any perimeter point of 
the cup section. . 

2. A suction cup device as described in claim 1, fur 
ther comprising hook means, af?xed to the neck. 

3. A suction cup device as described in claim 2, 
wherein the hook means is permanently affixed to the 
neck. 

4. A suction cup device as described in claim 1, 
wherein is divided into a top portion and a bottom 
portion by a chord through the geometric center of the 
cup portion, and wherein the neck is located in the 
bottom portion. - 

5. A suction cup device as described in claim 4, 
wherein hook means are affixed to the neck, the hook 
means having a hook body extending outwardly from 
the neck, the hook body extending away from the top 
portion of the cup. 

6. A suction cup device as described in claim 5, 
wherein the cup section has a perimeter edge, the cup 
section further comprising a tab extending outwardly 
therefrom. 

7. A suction cup device as described in claim 6, 
wherein the tab is located on the perimeter edge of the 
cup in- the top portion of the cup. 

8. A suction cup device as described in claim 1, 
wherein the cup is circular in shape. 

9. A suction cup device as described in claim 1, 
wherein the cup is oval in shape. 

10. A suction cup device as described in claim 1, 
wherein the cup section has a perimeter edge, the cup 
section further comprising a tab extending outwardly 
therefrom. 

11. A suction cup device as described in claim 1, 
wherein the cup is bisected by a major diameter, the 
neck mounted on said major diameter and dividing the 
major diameter into a long and a short radius such that 
the ratio of the radii is within the range of 1.5:1 to 2:1. 
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SUCTION CUP WITH SOLAR CELL 

FIELD OF INVENTION 

The invention relates to suction cups of the type used to 
hold objects on ?at surfaces, particularly WindoW panes. 

BACKGROUND OF THE INVENTION 

Suction cups have been used for many years to hold objects 
on WindoW panes and other slick surfaces. The suction cup 
consists of a ?exible cup portion having a concave surface and 
a head extending from the surface. The head typically is 
cylindrical and may have a collar, tabs or other structures 
Which facilitate the holding of objects on the suction cup. 
Suction cups With a slotted head such as disclosed in US. Pat. 
No. 4,588,153 to Boston et al. and my US. Pat. No. 5,402,974 
have also been used to hold objects on WindoWs. 

To mount a suction cup on a ?at surface one presses the cup 
portion against the ?at surface. This causes the cup portion to 
?ex driving out the air betWeen the concave bottom of the 
suction cup and the ?at surface. Memory in the cup portion 
attempts to return the cup portion to its original shape thereby 
creating a vacuum betWeen the ?at surface and the suction 
cup. The ability of the suction cup to hold objects depends 
upon the strength of the vacuum created. If the cup portion has 
feW irregularities and the surface is very smooth, the suction 
cup may stay in place for months or even years. Over time air 
from outside the suction cup migrates into the region betWeen 
the ?at surface and curved portion of the cup reducing the 
vacuum. After a su?icient amount of air has entered that 
region, the suction cup Will come loose from the surface. The 
rate at Which air enters that region Will depend upon both the 
smoothness of the surface and the quality of the suction cup. 
Air in?ltration may also be increased by vibration or move 
ment of the cup or the surface to Which it is attached. 
Many suction cups are made from a clear plastic such that 

the cups are less visible. Most suction cups today are made 
from polyvinyl chloride, thermoplastic elastomers, or silicon. 
One example of a popular suction cup is disclosed in my US. 
Pat. No. 5,049,035. 
Many products have been developed Which are poWered by 

solar cells. Such products range from clocks to lights. Fur 
thermore, there are several WindoW decorations Which are 
poWered by solar cells that are attached to a WindoW by 
suction cups. An example of such decorations is disclosed in 
US. Pat. No. 5,237,764. Solar cells have been used to charge 
batteries. Thompson in US. Pat. No. 4,539,516 discloses a 
solar battery energiZer Which is hung in a WindoW and uses a 
solar cell to charge a battery. A suction cup is provided to hang 
the device on a WindoW. 

Although suction cups have been used to hold solar poW 
ered devices on WindoWs, the art has not incorporated a solar 
cell into the suction cup. Doing so, hoWever, Would enable a 
variety of obj ects to be readily poWered. They may be remote, 
or hung from one or more suction cups such that solar cells in 
the suction cup may poWer the device. 

SUMMARY OF THE INVENTION 

I provide a suction cup having a solar cell molded or ?xed 
into either the head or cup portion of the suction cup. Prefer 
ably the suction cup is made of a light transmissive material. 
In addition, I prefer that the light transmissive material be 
molded to surround the solar cell. This can be done using 
insert molding. One can also form a solar cell as part of the 
suction cup by injecting molding various layers of required 
material. 
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2 
I prefer to provide the solar cell in or beloW the head of the 

suction cup and provide contacts on the suction cup. Contacts 
are positioned so that one can hang an object having electrical 
contacts on the head. Electrical contacts Would then engage 
the contacts in the object of the solar cell. A rechargeable 
battery, of the type found in hearing aids, for instance, may be 
connected to the cell to provide poWer to the object When the 
sun is not shining. 

I also prefer to provide a series of suction cups each having 
a solar cell Wherein the solar cells are interconected to provide 
a poWer source. 

It is knoWn that suction cups of a frusto-conical or spherical 
shape or cross section Will focus light in an area behind the 
suction cup. Proper placement of the solar cell in the suction 
cup takes advantage of this focusing. It captures maximum 
light for the solar cell, and alloWs for the proper cross section 
of the cup to focus the greatest amount of light on the smallest, 
least expensive cell, even When not in direct sunlight. 

Other objects and advantages of the present invention Will 
become apparent from the description of certain present pre 
ferred embodiments shoWn in the draWings. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a perspective vieW of a present preferred embodi 
ment of my suction cup for solar cell. 

FIG. 2 is a sectional vieW taken along line 11-11 in FIG. 1. 
FIG. 3 is a front vieW of the suction cup shoWn in FIG. 1. 
FIG. 4 is a front vieW of an object hung on the suction cup 

shoWn in FIGS. 1, 2 and 3. 
FIG. 5 is a front vieW ofa poWer source formed by a set of 

suction cups of the type shoWn in FIGS. 1, 2 and 3. 
FIG. 6 is a perspective vieW of a second present preferred 

embodiment. 
FIG. 7 is a sectional vieW taken along lines VII-VII in FIG. 

6. 
FIG. 8 is a sectional vieW similar to FIG. 6 of a third present 

preferred embodiment. 
FIG. 9 is a perspective embodiment of the second present 

preferred embodiment of the invention in Which the suction 
cup also contains a small vacuum pump. 

FIG. 10 is a sectional vieW taken along the line X-X in FIG. 
9. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1, 2 and 3 I provide a suction cup 1 
having a cup portion 2 and head portion 4. The bottom of the 
cup portion 2 has a concave surface 3 Which is pressed against 
a mounting surface. Within a cavity 14 in the head 4 of the 
suction cup I provide a solar cell 6 having contacts 7. I prefer 
to provide a pair of slots 8 in the head of the suction cup into 
Which the contacts 7 of the solar cell extend. Then, one can 
hang an object 20 shoWn in FIG. 4 on the head of the suction 
cup. The object has a pair of contacts 22 adjacent a key hole 
slot 21. The object is hung on the head 2 of the suction cup in 
a manner so that the contacts 22 of the object engage the 
contacts 7 of the solar cell. One can provide a small recharge 
able battery 9 in the suction cup to provide poWer to the object 
When the sun is not shining. 

Yet another option is to provide a sensor 17 and transmitter 
19 in the suction cup With the battery. The sensor 17 could 
activate the transmitter When the suction cup is moved to 
cause an alarm to sound. That alarm may be remote, or may be 
the object hung on the suction cup. All can be poWered by the 
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solar cell. Hence, the suction cup could be used as a burglar 
alarm, on a door or WindoW and as a thermal alarm in a 

refrigerator. 
As can be seen in FIG. 2, I prefer to mold the solar cell 6 

into the head 4 such that the top surface 5 of the head covers 
the active surface 9 of the solar cell.A suction cup constructed 
in this Way Would be placed on an outside surface of a WindoW 
With the top surface 5 facing the sun. Alternatively, the solar 
cell may be reversed and placed loWer in the head 2 than 
shoWn. In this orientation the active surface Would face the 
cup portion and the suction cup Would be placed on the inside 
surface of the window. It is also possible to provide a solar cell 
having opposite faces Which are both activated by light. A 
suction cup With this type of solar cell could be placed upon 
either the inside surface or the outside surface of a WindoW. 

Although I prefer to mold the solar cell into the head of the 
suction cup as shoWn in FIGS. 1 and 2, there are certain solar 
cells Which can be con?gured to conform to the cup portion of 
the suction cup. As an alternative, one can place the solar cell 
on the upper part of the cup portion adjacent the head Where 
minimal ?exing occurs. This alternative position 16 is indi 
cated in dotted line in FIG. 3. The solar cell may completely 
encircle the head or have a semicircular shape as indicated in 
FIG. 3. It is also possible to form a solar cell in the cup portion 
by creating conductive or semi-conductive layers or regions 
Within the suction cup Which together operate as a solar cell. 
These layers may be ?lms Which are insert molded into the 
suction cup or mixtures of materials that are co-injected to 
create the solar cell. Each layer Would Work With the layers 
above and beloW that layer to maximize utiliZation of the light 
and adhesion to the surface. The layers may also be molded 
into the cup by putting the layer into the mold cavity and 
injecting the material so that the layer is attached to the cup. 
It is Well knoWn that solar cells formed of layers are most 
e?icient. Adequate ef?ciency may be obtained by putting the 
materials that transform solar poWer into electricity directly 
into the cup, using dissimilar injection or extrusion materials 
Whose different characteristics roughly approximate the use 
of thin layers Working in conjunction When used in conjunc 
tion With the elements and compounds that actually change 
light into usable electricity. One embodiment uses co-injec 
tion to put the different materials into the mold cavity. Such 
injections may be precisely timed to put the desired material 
in the desired position in the ?nished product. The same 
techniques may be used for extrusions of dissimilar materials 
Which Will Work together to achieve the desired end. 

Turning noW to FIG. 5, I provide three suction cups 1a, 1b 
and 1c of the type shoWn in FIGS. 1, 2 and 3. I further provide 
a set of leads 11, 12 Which extend from the contacts of each of 
the solar cells. The leads are then coupled together to form 
contact points 1111 and 1211 Which can be coupled to a product 
to be poWered by a solar cell. 

It is not necessary that the solar cell be molded into the 
suction cup.Another Way to secure the solar cell to the suction 
cup is to provide a slot in the head of the suction cup similar 
to the slot in my U.S. Pat. No. 5,402,974. That slot Would be 
con?gured to form a cavity siZed to receive and hold the 
suction cup. The solar cell Would be placed into the suction 
cup by spreading at least tWo of the arms of the head Wide 
enough to ?t the solar cell betWeen them. The solar cell is 
inserted betWeen the spread arms and then the arms are 
alloWed to retract to their original position and grip the solar 
cell or secure the solar cell Within the cavity in the head. 
A second present preferred embodiment 40 shoWn in 

FIGS. 6 and 7 has a cup portion 42 and a head 44. The suction 
cup 40 is shoWn a?ixed to a piece of glass 49. The head 44 is 
open and has a channel 46 about its inside surface 47. The 
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4 
channel 46 is siZed to receive the edge of a solar cell 41 such 
that When the solar cell is attached to the head an airtight seal 
is formed betWeen the head 44 and the solar cell 41. Essen 
tially, this forms a reasonably air-tight gasket around the solar 
cell. This cell may be formed conventionally, or may be 
extruded, or co-extruded in layers. One may provide a bead of 
silicon or other appropriate material around the edges of the 
solar cell to improve the seal. It should be understood that the 
surfaces and structure of the selected solar cell Will be 
designed to be reasonably impenetratable to air, as is true With 
most solar cells. 
A third present preferred embodiment 50 shoWn in FIG. 8 

is similar to the second embodiment and has a cup portion 52 
and a head 54. There is a channel 56 on the inside surface of 
the head Which receives a solar cell 41. Unlike the second 
embodiment, head 54 is not open but has a base 58 beloW the 
channel 56. 
The present preferred cups may be circular, square, or oval 

shape, and the head can be generally cylindrical or otherWise 
shaped to most effectively hold the solar cell. The opening in 
the head 42, 52 Which receives the suction cup may be any 
shape Which corresponds to the solar cell including rectan 
gular or square. 
One advantage of molding the solar cell into the head of the 

suction cup or inserting the solar cell into a slot or cavity in the 
head of the cup is that the orientation of the active surface of 
the solar cell Will remain ?xed relative to the cup portion. 
Hence, the orientation of the solar cell Will also be ?xed 
relative to a surface on Which the suction cup is attached. Then 
the solar cell may be at a predetermined angle relative to the 
WindoW pane Which can improve the light receiving ability of 
the solar cell. 

Yet another embodiment in my suction cup With solar cell 
is shoWn in FIGS. 9 and 10. This suction cup 30 has a cup 
portion 32, head 34 and solar cell 36 contained Within the 
head. I further provide a small vacuum pump 38 on the suc 

tion cup. The vacuum pump is poWered by the solar cell and 
periodically removes air from the region adjacent the inside 
surface 33 of the suction cup. This air is removed through a 
small channel 39 provided betWeen the inside surface 33 and 
pump 38. A pressure sWitch 35 is connected to the pump 38. 
When the pressure Within the chamber de?ned by the inside 
surface 37 of the cup portion 32 and the surface 49 in Which 
the suction cup is mounted reaches a predetermined level the 
pressure sWitch 35 activates vacuum pump 38. Air is draWn 
from that chamber through channel 39 causing ?ap 31 to open 
and expel air. Consequently, the vacuum Which keeps the 
suction cup in place can be maintained. 
Although I have shoWn and described certain present pre 

ferred embodiments of my suction cup With solar cell, it 
should be distinctly understood that the invention is not lim 
ited thereto and may be variously embodied Within the scope 
of the folloWing claims. 

I claim: 
1. A suction cup comprised of: 
a cup portion having a concave surface, 
a head attached to the cup portion, 
a solar cell positioned Within a cavity in at least one of the 

head and the cup portion, Wherein at least one slot is 
provided in the head of the suction cup and the solar cell 
further comprises at least one electrical contact that 
extends into the at least one slot; and 

an object having electrical contacts positioned on the head 
of the suction cup in a manner so that the electrical 
contacts of the object engage the electrical contacts of 
the solar cell. 
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2. A suction cup comprised of: 
a cup portion having a concave surface, 
a head attached to the cup portion, and 
a solar cell positioned Within a cavity in at least one of the 

head and the cup portion, Wherein the head is comprised 
of at least tWo arms Which together de?ne the cavity and 
the solar cell is positioned Within the cavity. 

3. A suction cup comprised of: 
a cup portion having a concave surface, 
a head attached to the cup portion, and 
a solar cell positioned Within a cavity in at least one of the 

head and the cup portion, Wherein the head has an inside 
surface Which de?nes the cavity such that the cavity is 
open and passes through the head, and Which inside 
surface has a channel in Which edges of the suction cup 
are contained, the edges of the solar cell and the channel 
forming an airtight seal. 

4. A suction cup comprised of: 
a cup portion having a concave surface, 
a head attached to the cup portion, and 
a solar cell positioned Within a cavity in at least one of the 

head and the cup portion, Wherein the head is comprised 
of at least tWo ?exible arms that together de?ne a grip 
ping device Which holds the solar cell. 

5. A suction cup comprised of: 
a cup portion having a concave surface, 
a head attached to the cup portion, 
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6 
a solar cell positioned Within a cavity in at least one of the 

head and the cup portion, and a vacuum pump attached 
to the suction cup and poWered by the solar cell, the 
vacuum pump positioned and con?gured to draW air 
aWay from the concave surface of the cup portion of the 
suction cup. 

6. A suction cup comprised of: 
a cup portion having a concave surface, 
a head attached to the cup portion, 
a solar cell positioned Within a cavity in at least one of the 

head and the cup portion, and a sensor attached to the 
suction cup to sense movement of the suction cup. 

7. The suction cup of claim 6 also comprising at least one 
of a transmitter and an alarm connected to the sensor. 

8. The suction cup of claim 7 Wherein the at least one of the 
transmitters and the alarm are connected to the solar cell. 

9. A poWer source comprised of a plurality of suction cups 
each suction cup comprised of: 

a cup portion having a concave surface, 
a head attached to the cup portion, and 
a solar cell molded into at least one of the head and the cup 

portion; and 
Wherein the solar cell in each suction cup is connected to a 
solar cell in another suction cup. 
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