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(57) ABSTRACT 

Anovel constant force adjustment assembly for a basketball 
goal assembly is disclosed. The basketball goal assembly 
includes a deformable goal support structure attached at a 
?rst end to a support pole. A basketball goal is preferably 
attached at a second end of the goal support structure. An 
extension arm is operably connected betWeen the goal 
support structure and a handle member operable by a user to 
adjust the height of the basketball goal. The constant force 
adjustment assembly includes one or more resilient mem 
bers attached to the deformable goal support structure to 
counterbalance the Weight of the basketball goal. The resil 
ient members maybe attached to a cam ?xture rigidly 
mounted, pivotally attached, or otherwise connected to the 
deformable goal support structure. The cam ?xture varies 
the moment arm of the restorative force of each resilient 
member so that as the restorative force of the resilient 
member increases, the length of the moment arm of that 
force decreases. In one presently preferred embodiment, tWo 
resilient members are provided: a gas spring, and a spring 
member containing a coil spring. In one alternative embodi 
ment of the invention, the cam ?xture is pivotally attached 
to the deformable goal support structure, and operates as part 
of a linkage to control the orientation of the cam ?xture. 



Patent Application Publication Sep. 27, 2001 Sheet 1 0f 4 US 2001/0024984 A1 

53 



Patent Application Publication Sep. 27, 2001 Sheet 2 0f 4 US 2001/0024984 A1 

140 



Patent Application Publication Sep. 27, 2001 Sheet 3 0f 4 US 2001/0024984 A1 

141 
119 
120 
122 

148 40 

6 \© 2/ 
II \\ ¢ 

52 
146 

100 



US 2001/0024984 A1 Sep. 27, 2001 Sheet 4 0f 4 

218 

Patent Application Publication 

52 

J 

% 
F” 

i 

tméi?m 
Fig.4 



US 2001/0024984 A1 

CONSTANT FORCE ADJUSTABLE BASKETBALL 
GOAL ASSEMBLY 

RELATED U.S. APPLICATIONS 

[0001] This is a continuation-in part of application Ser. 
No. 09/694,620, ?led Oct. 23, 2000, and entitled ELEC 
TROMECHANICAL COMPRESSION CRANK ADJUST 
MENT MECHANISM FOR A BASKETBALL GOAL 
ASSEMBLY, Which is a continuation-in-part of application 
Ser. No. 09/249,278, ?led Feb. 11, 1999, and entitled 
COMPRESSION CRANK ADJUSTMENT MECHANISM 
FOR A BASKETBALL GOAL ASSEMBLY, noW issued as 
US. Pat. No. 6,135,901, Which is a continuation-in-part of 
application Ser. No. 09/018,231, ?led Feb. 3, 1998 and 
entitled ADJUSTABLE BASKETBALL GOAL SYSTEM, 
noW issued as US. Pat. No. 6,077,177, Which is a continu 
ation-in-part of application Ser. No. 08/986,382 ?led Dec. 8, 
1997 and entitled POWER LIFT BASKETBALL ADJUST 
MENT SYSTEM, noW issued as US. Pat. No. 5,879,247, 
Which is a continuation of application Ser. No. 08/799,979 
?led Feb. 12, 1997 and entitled POWER LIFT BASKET 
BALL ADJUSTMENT SYSTEM, noW issued as US. Pat. 
No. 5,695,417. The foregoing applications are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. The Field of the Invention 

[0003] The present invention is related to an apparatus for 
adjusting the height of a basketball goal and, more particu 
larly, to a constant force adjustment assembly for a basket 
ball goal assembly having an extension arm adjustable 
betWeen a plurality of positions to facilitate the adjustment 
of the basketball goal over a playing surface. 

[0004] 2. Technical Background 

[0005] Basketball is an increasingly popular sport in the 
United States and abroad. There are many cities, counties 
and other associations that sponsor recreational and instruc 
tion leagues Where people of all ages can participate in the 
sport of basketball. Today there are organiZed leagues for 
children as young as ?ve and siX years old. Accordingly, is 
not surprising that more and more people have a basketball 
goal assembly mounted on their oWn property. 

[0006] The problem With many basketball goal assemblies 
of the prior art is that the goal is usually ?Xed at a certain 
height above the playing surface, With a standard height 
being about ten (10) feet. Children and younger teens, 
hoWever, generally don’t have the strength or agility to shoot 
and make a basket at the typical height of ten feet. Moreover, 
children tend to develop improper shooting skills by 
attempting to throW a basketball toWard a goal that is 
disposed too high. Oftentimes, children or younger teens get 
frustrated With the sport of basketball and may give up the 
sport altogether. 

[0007] Many attempts have been made by those skilled in 
the art to design basketball goal assemblies Which are 
adjustable to several different heights. Adjustable basketball 
goal assemblies alloW persons of all ages and siZes to enjoy 
the sport of basketball because the basketball goal can be 
adjusted to various heights above the playing surface. Some 
prior art basketball goal assemblies employ a deformable 
linkage design Which generally connects the backboard to a 
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rigid mount such as a support pole. In operation, prior art 
deformable linkages may be selectively locked at various 
positions to secure the basketball goal at a predetermined 
height above the playing surface. 

[0008] One disadvantage of prior art deformable linkage 
devices is that the adjustment assembly is typically posi 
tioned Within or near the linkage Which is generally Well 
above the playing surface. Accordingly, Whenever a user 
desires to adjust the height of the basketball goal, the use of 
a ladder, stool or the like is required to enable the user to 
reach the adjustment assembly and “unloc ” the basketball 
goal. Having to use a ladder, stool or the like to adjust the 
height of the basketball goal creates an inherent danger to 
the user of the potential for falling. 

[0009] Other prior art adjustable basketball goal assem 
blies Were developed having an adjustment assembly that is 
only accessible With the use of a separate rod or pole, such 
as a broomstick handle. Often times, there is not such an 
adjustment device readily available. The user must therefore 
accommodate the inconvenience of having to ?nd a suitable 
implement, or simply choose not to adjust the height of the 
basketball goal. 

[0010] Another disadvantage of many prior art adjustable 
basketball goal assemblies is that the mechanism for adjust 
ing the height of the basketball goal is separate and distinct 
from the mechanism used to secure the goal assembly at a 
particular height. Thus, both hands of a user are normally 
needed to simultaneously unlock the adjustment mechanism, 
adjust the basketball goal and then lock the adjustment 
assembly at a predetermined position. 

[0011] Some prior art basketball goal assemblies are con 
?gured With the adjustment assembly positioned adjacent 
the basketball playing area. Such adjustment assemblies can 
interfere With users, thereby creating a potentially dangerous 
situation. For eXample, such adjustable basketball goal 
assemblies are usually subject to inadvertent adjustment if 
bumped by a user or hit With a basketball. 

[0012] Yet another disadvantage of prior art basketball 
goal assemblies is that the adjustment assembly is in tension 
With the linkage device attached to the goal; thus the locking 
or adjustment assembly is susceptible to separation upon 
failure and, accordingly, the goal assembly may drop into the 
playing area and cause potential injuries to users. Another 
disadvantage of prior art basketball goal adjustment assem 
blies is that many of the securing and adjustment assemblies 
require numerous Working components and a complex 
design con?guration to be able to simultaneously adjust and 
secure the basketball goal assembly in a predetermined 
position above a playing surface. This increases the cost, the 
dif?culty of manufacture and the time required for a user to 
assemble the basketball goal. 

[0013] Moreover, many prior art adjustable goal systems 
require a user to apply considerable force to operate them. 
Some mechanism is needed to provide an upWard force, or 
counterbalancing force, on the basketball goal to counteract 
its Weight. Several knoWn adjustable systems have a coun 
terWeight positioned to rise When the goal falls, and vice 
versa, to provide a neutral balance, thereby making adjust 
ment easier. HoWever, this approach requires either the use 
of long, protruding members to provide a longer moment 
arm for the counterWeight, or heavy Weights to compensate 
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for a shorter moment arm. Either solution is undesirable. 
Long counterweight extensions impede goal placement and 
possibly game play. Heavy Weights make the entire assem 
bly expensive to ship and difficult to move. 

[0014] Springs, When used in the place of a counterWeight, 
are prone to a different problem. Since the force provided by 
a spring increases With the spring’s de?ection, the counter 
balancing force increases along the goal’s range of adjust 
ment. As a result, the counterbalancing force Will be inad 
equate When the spring is nearly unde?ected, i.e., When the 
goal is near the top of its range of adjustment, so that a user 
must bear a portion of the goal’s Weight to adjust it. 
Similarly, When the goal is in a loWer position, the coun 
terbalancing force is too great, so that a user must ?ght the 
counterbalance to avoid adjusting the goal height more than 
desired. The unpredictability of such a mechanism is frus 
trating for users, Who may have to make several adjustments 
to obtain a desired goal height. 

[0015] Furthermore, many knoWn adjustment assemblies 
are dif?cult to ?ne-tune because they are either locked in 
place, or unlocked for adjustment. Once unlocked, the goal 
adjustment assembly moves freely, so that it is dif?cult to 
make slight adjustments, especially if the counterbalancing 
force is too large, too small, or not present. Such free motion 
also creates a danger of injury from rapid adjustment. For 
example, a person standing underneath the goal may be 
injured if another person unlocks the adjustment mecha 
nism, thereby alloWing the backboard to fall rapidly. 

[0016] Another disadvantage of many knoWn adjustment 
assemblies is that they obstruct the space behind the back 
board With springs, levers, and the like. As a result, an 
overshot ball may become lodged behind the backboard by 
the adjustment mechanism, or possibly trip or damage the 
adjustment mechanism. If the backboard is transparent, 
visible componentry of the adjustment assembly may dis 
tract players, especially if it shoWs through the square 
typically painted on backboards to help players aim at the 
basket. 

[0017] From the foregoing, it Will be appreciated that it 
Would be an advancement in the art to provide an adjustable 
basketball goal assembly that can be adjusted Without the 
use of a ladder or a pole. It Would be a further advancement 
to provide such an adjustable basketball goal assembly that 
could be quickly and easily adjusted using a single hand of 
a user. It Would be yet another advancement to provide an 
adjustable basketball goal assembly that does not interfere 
With game play and that Would not endanger users if the 
adjustment or locking mechanism failed. Moreover, it Would 
be another advancement in the art to provide an adjustable 
basketball goal assembly that is simple in design and cost 
effective relative to manufacture. 

[0018] Furthermore, it Would be an advancement in the art 
to provide an adjustable basketball goal system that is 
adjustable across a large range of goal heights With a 
substantially constant input force from a user. It Would be a 
further advancement in the art to provide an adjustable 
basketball goal system With dampened motion, such that 
adjustment takes place in a measured, safe fashion. Yet 
further, it Would be an advancement in the art to provide an 
adjustable basketball goal system in Which components of 
the adjustment assembly are substantially removed from the 
area behind the backboard, so that overshot basketballs Will 
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not strike the adjustment mechanism, and players Will not be 
distracted by additional parts behind a transparent back 
board. 

[0019] Such an adjustable basketball goal assembly is 
disclosed and claimed herein. 

BRIEF SUMMARY OF THE INVENTION 

[0020] The present invention is directed to a novel adjust 
able basketball goal assembly having a constant force 
adjustment assembly that facilitates adjusting the height of 
a basketball goal above a playing surface. The basketball 
goal assembly of the present invention includes a support 
pole that extends in a substantially upWard direction. The 
support pole has a goal side and a back side formed opposite 
the goal side. A deformable goal support structure may be 
pivotally attached to the goal side of the support pole such 
that the goal support structure is suspended above the 
playing surface. The goal support structure includes an 
upper support arm and a loWer support arm. In one presently 
preferred embodiment of the present invention, one of the 
support arms has a tail section that extends substantially 
outWard from the back side of the support pole. 

[0021] Abasketball goal is preferably attached to the goal 
support structure adjacent the goal side of the support pole. 
In one presently preferred embodiment, the goal comprises 
a rim, a backboard and a net. The goal support structure is 
preferably con?gured such that as the goal support structure 
deforms, the height of the basketball goal above the playing 
surface is correspondingly adjusted, Wherein each variation 
in height of the basketball goal corresponds to a different 
deformation of the goal support structure. In operation, the 
goal support structure alloWs the rim of the basketball goal 
to be adjusted to several different heights While retaining the 
rim in a substantially horiZontal disposition in relation to the 
playing surface. 

[0022] In one presently preferred embodiment, a handle 
member is pivotally mounted at the back side of the support 
pole such that a user can adjust the handle member Without 
needing a ladder, stool, pole or the like. An extension arm is 
preferably positioned betWeen the parallelogrammic 
deformable goal support structure and the handle substan 
tially along the back side of the support pole. A ?rst end of 
the extension arm is pivotally attached to a cam ?xture 
mounted on the tail section of the loWer support arm and a 
second end of the extension arm is pivotally attached to the 
handle member. The handle member may include a distal 
end pivotally attached to the support pole and an interme 
diate portion pivotally attached contiguous a second end of 
the extension arm. In this con?guration, an adjustment of the 
handle member moves the extension arm and deforms the 
parallelogrammic structure to thereby adjust the height of 
the basketball goal in relation to the playing surface. Thus, 
the height of the basketball goal can be adjusted Without the 
use of a ladder or other adjustment implement. 

[0023] In preferred design, a ?rst resilient member, in the 
form of a gas spring, also pivotally engages the intermediate 
portion of the handle member and the support pole. The gas 
spring includes a ?rst adjustment member telescopically 
engaged Within a second adjustment member. One or more 
internal compressible ?uids, such as a gas and an oil, operate 
to urge the ?rst adjustment member out from the second 
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adjustment member, thereby pressing the handle downward 
to oppose the Weight of the basketball goal. 

[0024] The gas spring has an internal valve structure 
operable by means of a rod extending through the ?rst 
adjustment member. The rod actuates the internal valving to 
lock the gas spring against adjustment When the rod is draWn 
outWard from the ?rst adjustment member, and to permit 
adjustment When the rod is pressed into the ?rst adjustment 
member. The rod is pivotally attached to a trigger, Which is, 
in turn, pivotally attached to the handle member. The trigger 
acts as a lever, such that a user squeeZing the trigger against 
the handle pushes the rod into the ?rst adjustment member, 
thereby permitting adjustment of the gas spring. Once 
adjustment of the basketball goal assembly is completed, a 
user releases the trigger and the handle, and the rod is draWn 
from the ?rst adjustment member to once again lock the gas 
spring. Hence, and the entire basketball goal assembly is 
locked in that con?guration until the user once again grips 
the handle and squeeZes the trigger. 

[0025] When released, the gas spring, like a coil spring, 
provides a force proportional to its de?ection. Thus, When 
the basketball goal is near its loWest point, the gas spring is 
greatly compressed and provides a large restorative force. 
When the basketball goal is near its highest point, the gas 
spring is only slightly compressed, so the restorative force is 
less. This changing force is compensated for by the cam 
?xture mounted on the tail section of the loWer support arm. 

[0026] The cam ?xture provides an offset for the force of 
the gas spring, Which acts on the goal support structure 
through the extension arm. The attachment point of the 
extension arm on the cam ?xture is effectively draWn 
inWard, toWard the support pole, as the goal moves doWn 
Ward. This lessens the moment arm of the gas spring’s force 
on the loWer support arm. The smaller moment arm com 
pensates for the larger force of the gas spring When it is 
greatly compressed, as When the goal is loWered. Conse 
quently, the moment exerted by the gas spring on the goal 
support structure, and therefore the upWard force provided to 
counterbalance the Weight of the basketball goal, remains 
substantially constant through the basketball goal’s entire 
range of adjustment. 

[0027] The gas spring also tends to resist rapid adjustment. 
The internal ?uids of the gas spring create an additional 
force that is opposed to and proportional to the velocity of 
adjustment in either direction. This may be called a damp 
ening force because it tends to dampen rapid motion. Thus, 
the basketball goal assembly Will only be adjustable at a 
relatively safe rate of speed, or rate of adjustment, even if a 
user is pushing or pulling the handle With considerable force. 

[0028] In one presently preferred embodiment, a second 
resilient member is also provided. The second resilient 
member may include a second adjustment member tele 
scopically engaged Within a ?rst adjustment member. HoW 
ever, a coil spring inside the ?rst and second adjustment 
members may be used to provide the restorative force for the 
second resilient member. The second resilient member may 
be pivotally attached to the support pole and to the cam 
?xture, so that it functions similar to the ?rst resilient 
member. More speci?cally, as the basketball goal is loWered, 
the spring stretches to a greater de?ection, thereby providing 
a larger restorative force. The cam offset decreases the 
moment arm of this force against the goal support structure 
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as the basketball goal is loWered, thereby providing a 
constant counterbalancing force against the basketball goal, 
substantially independent of the goal’s height above the 
playing surface. 

[0029] The basketball goal assembly may also include a 
support base con?gured having an internal cavity suf?cient 
for receiving and retaining a ballast material. The support 
base is con?gured such that When ?lled With a ballast 
material, the base stabiliZes the adjustable basketball goal 
assembly and supports the support pole, disposed in a 
receiving aperture formed in the support base, in a substan 
tially upright position. 

[0030] Thus, it is an advantage of the present invention to 
provide an adjustable basketball goal assembly With an 
adjustment assembly in compression With the extension arm 
and Which does not interfere With the playing area. It is 
another advantage of the present invention to be able to 
adjust the height of the basketball goal Without the aid of a 
ladder or pole. It is a further advantage of the present 
invention to be able to easily adjust the height of the 
basketball goal using only a single hand of a user. 

[0031] It is another advantage of the present invention to 
be able to adjust the height of the basketball goal by 
applying a constant external force, independent of the con 
?guration of the basketball goal assembly. It is yet another 
advantage of the present invention to be able to safely and 
accurately adjust the height of the basketball goal through a 
dampening force provided by the adjustment mechanism. It 
is an additional advantage of the present invention to be able 
to adjust the height of the basketball goal Without interfer 
ence With game play from adjustment assembly components 
behind the backboard. Still further, it is an advantage of the 
present invention to provide an adjustable basketball goal 
assembly that is cost effective to manufacture and easy to 
assemble. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] The foregoing and other objects and features of the 
present invention Will become more fully apparent from the 
folloWing description and appended claims, taken in con 
junction With the accompanying draWings. Understanding 
that these draWings depict only typical embodiments of the 
invention and are, therefore, not to be considered limiting of 
its scope, the invention Will be described With additional 
speci?city and detail through use of the accompanying 
draWings in Which: 

[0033] FIG. 1 is a perspective vieW of one presently 
preferred embodiment of a constant force adjustment assem 
bly for a basketball goal assembly of the present invention; 

[0034] FIG. 2 is a side plan vieW of the constant force 
adjustment assembly of the basketball goal assembly of 
FIG. 1 With the basketball goal upraised; 

[0035] FIG. 3 is a side plan vieW of the constant force 
adjustment assembly of the basketball goal assembly of 
FIG. 1 With the basketball goal loWered; and 

[0036] FIG. 4 is a side plan vieW of an upper portion of 
an alternative embodiment of a constant force adjustable 
basketball goal assembly, according to the invention, With a 
linkage design used to provide constant force adjustment. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0037] It Will be readily understood that the components of 
the present invention, as generally described and illustrated 
in the Figures herein, could be arranged and designed in a 
Wide variety of different con?gurations. Thus, the folloWing 
more detailed description of the embodiments of the assem 
bly and method of the present invention, as represented in 
FIGS. 1 through 3, is not intended to limit the scope of the 
invention, as claimed, but it is merely representative of the 
presently preferred embodiments of the invention. 

[0038] The presently preferred embodiments of the inven 
tion Will be best understood by reference to the draWings, 
Wherein like parts are designated by like numerals through 
out. 

[0039] With reference noW to FIG. 1, one presently pre 
ferred embodiment of the constant force adjustment assem 
bly of the basketball goal assembly according to the present 
invention is generally designated at 10. As shoWn, the 
basketball goal assembly 10 includes a support pole 12 
having a goal side 14 and a back side 16 disposed opposite 
the goal side. The support pole 12 generally extends in a 
substantially upWard direction When the basketball goal 
assembly 10 is disposed in the playing position. As depicted, 
the support pole 12 has a generally circular, holloW cross 
section extending in a straight, vertical line. HoWever, 
embodiments in Which the support pole 12 is not straight or 
has a non-circular or irregular cross-sectional shape are 
contemplated Within the invention. 

[0040] A goal support structure 18 is connected to the 
support pole 12 adjacent to the goal side 14 of the support 
pole 12 above the playing surface. A basketball goal 20 
including a back board 22, a rim 24 and a net 26 may be 
attached to the goal support structure 18 opposite the support 
pole 12. The goal support structure 18 is generally paral 
lelogrammic and may be deformable into a plurality of 
con?gurations Wherein at each con?guration the basketball 
goal 20 is disposed at a different height above the playing 
surface. 

[0041] In one presently preferred embodiment, the support 
pole 12 includes an upper pole section 30, to Which the goal 
support structure 18 is attached, and a loWer pole section 32 
introduceable (e.g., press ?t) into the upper pole section 30. 
This con?guration alloWs for easier assembly of the adjust 
able basketball goal assembly 10 and is more cost effective 
to package. 

[0042] As shoWn, the loWer pole section 32 may be 
attached to a portable support base 34 having an internal 
cavity for introducing and selectively retaining a ballast 
material. Functionally, the support base 34 supports and 
stabiliZes the support pole 12 and the goal support structure 
18 in relation to the playing surface. Apair of rods 36 may 
be provided to secure the support pole 12 upright With 
respect to the support base 34. As Will be appreciated by 
those of skill in the art, there are a variety of Ways readily 
knoWn in the art to con?gure a support base 34 in such a 
manner to stabiliZe and secure a support pole 12 in a 
generally upright position. It Will further be appreciated that 
the teachings of this invention maybe practiced using a 
permanent mount in place of the support base 34 and thereby 
secure the support pole 12 directly to the ?oor or ground at 
a speci?c location. 
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[0043] The goal support structure 18 of the adjustable 
basketball goal assembly 10 may comprise a pair of upper 
support arms 40 and loWer support arms 42. The upper and 
loWer support arms 40, 42 each have a ?rst end 44 and a 
second end 46, respectively. In one presently preferred 
embodiment, the ?rst ends 44 of the upper and loWer support 
arms 40, 42 are pivotally attached to the basketball goal 20 
at differing locations. Preferably, the upper and loWer sup 
port arms 40, 42 are each pivotally attached to the support 
pole 12 adjacent the second ends 46 of the upper and loWer 
support arms 40, 42 With a fastener 48 (e.g., bolts, screWs, 
rivets or the like) introduced through corresponding open 
ings (not shoWn) formed Within the upper and loWer support 
arms 40, 42 and the support pole 12. The upper and loWer 
support arms 40, 42 are likeWise pivotally attached to the 
basketball goal 20 by fasteners 48 (e.g., bolts, screWs, rivets 
or the like) positioned through aligned openings (not 
shoWn). As Will be appreciated, there are a variety of other 
suitable ?xation members or methods readily knoWn in the 
art to pivotally attach the basketball goal to the support pole 
12. 

[0044] As best shoWn in FIG. 1, the upper supports 40, the 
loWer supports 42, the support pole 12, and the backboard 22 
de?ne a goal support structure 18, Which is preferably 
parallelogrammic in con?guration. Because the upper sup 
ports 40 and the loWer supports 42 are pivotally mounted, 
the parallelogrammic goal support structure 18 can be 
deformed to adjust the height of the basketball goal 18 above 
a playing surface While alloWing the backboard 22 to remain 
substantially vertical in disposition and the rim 24 to remain 
substantially horiZontal in relative disposition. 

[0045] At least one of the support arms 40, 42 includes a 
tail section 52 adjacent the second end 46 of the support 
arms 40, 42 Which extends substantially outWardly from the 
back side 16 of the support pole 12. In one presently 
preferred embodiment, the tail section 52 is an integral part 
of the loWer support arms 42. A cam ?xture 53 may be 
disposed above the tail section 52. A “cam ?xture” refers to 
any structure con?gured to provide a constant or variable 
offset for attaching or registering another member. 

[0046] The cam ?xture 53 may be a separate attachment to 
the tail section 52, or may be integral With the goal support 
structure 18. Structurally, the tail section 52, through the 
cam ?xture 53, provides a place to link the goal support 
structure 18 to an adjustment assembly 54. The adjustment 
assembly 54 is preferably generally located adjacent the 
back side 16 of the support pole 12 such that a user can 
manipulate the adjustment assembly 54 While standing on 
the ground. The adjustment assembly 54 has a ?rst end 56 
located comparatively loW With reference to the support pole 
12, for easy user accessibility, and a second end 58 posi 
tioned generally above the ?rst end 56. The ?rst end 56 
maybe connected to the support pole 12, and the second end 
58 maybe connected to the goal support structure 18, as Will 
be described beloW. 

[0047] Consistent With the foregoing structural con?gu 
ration, the height of the basketball goal 20 may be adjusted 
Without the aid of a separate adjustment device, ladder, stool 
or the like. Further, With the adjustment assembly 54 located 
on the back side 16 of the support pole 12, the adjustment 
assembly 54 is less likely to interfere With basketball play. 

[0048] Referring noW to FIGS. 1 and 2, an extension arm 
60 includes at least one bar 62. In one presently preferred 
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embodiment, the extension arm 60 includes a pair of bars 62, 
each having a ?rst end 64 and a second end 66. The second 
end 66 of each of the bars 62 may be pivotally attached to 
the cam ?xtures 53 mounted on the respective tail sections 
52 of the loWer support arms 42. The ?rst end 64 of each of 
the bars 62 may be disposed for cooperation With a handle 
member 68. 

[0049] Preferably, the handle member 68 is connected to 
the extension arm 60 and con?gured such that a user may 
grasp the handle member 68 and provide an input force to 
change the height of the basketball goal 20. In one presently 
preferred embodiment, an intermediate portion 70 of the 
handle member 68 is pivotally connected to the bars 62, and 
a distal end 72 of the handle member 68 is pivotally 
connected to the support pole 12. Aproximal end 74 of the 
handle member 68 is shaped as a handle 74 for comfortable 
gripping. The extension arm 60 is positioned substantially 
along the back side 16 of the support pole 12 such that 
movement of the extension arm 60 selectively deforms the 
goal support structure 18. The extension arm 60 may be 
pivotally attached to the cam ?xtures 53 and the handle 68 
by a variety of Ways knoWn in the art, including bolts, 
screWs, rivets, cotter pins or the like. 

[0050] The purpose of the adjustment assembly 54 is to 
facilitate recon?guration of the high goal support structure 
18 from a loW user’s location. Thus, the adjustment assem 
bly 54, as depicted in the embodiment of FIG. 1, includes 
the bars 62 of the extension arm 60, the handle member 68, 
and the cam ?xture 53. The operation of the extension arm 
60 and the handle 68 enables a user to recon?gure the goal 
support structure 18 from a convenient location, i.e., the ?rst 
end 56 of the adjustment assembly 54. Auser therefore need 
not reach the second end 58 of the adjustment assembly 54, 
or the portion of the goal support structure 18 to Which the 
second end 58 is attached in order to adjust the height of the 
goal 20. 

[0051] The adjustment assembly 54 need not be as shoWn, 
but may have any con?guration suitable for conveying an 
input force from a user upWard to the goal support structure 
18. The adjustment assembly 54 may, for example, have a 
handle or other graspable member con?gured to slide ver 
tically along the support pole 12, in place of the pivotal 
attachment depicted in FIG. 1. The adjustment assembly 54 
need not be entirely rigid, but may comprise cables, bend 
able links, or other ?exible members. 

[0052] Similarly, the goal support structure 18 need not be 
parallelogrammic, as depicted in FIG. 1. The goal support 
structure 18 may have other forms of pivotal attachment, 
such as a non-parallelogrammic four bar, four pivot linkage 
system. Alternatively, the goal support structure 18 may 
comprise one or more sliding members. For example, the 
goal support structure 18 may take the form of a rigid 
member af?xed to the goal 20, With rollers, bushings, 
bearings, a smoothed surface, or some other feature con?g 
ured to permit the goal support structure 18 to slide verti 
cally along the support pole 12. As With the adjustment 
assembly 54, the goal support structure 18 need not be 
entirely rigid, but may include ?exible components. 

[0053] The handle member 68 may also have a trigger 76 
that a user can press against the handle 74 to free the 
adjustment assembly 54 for adjustment. The trigger 76 may 
comprise any structure operable by a user in conjunction 
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With the handle member 68. A?rst resilient member 78 may 
be pivotally attached to the support pole 12 and to the 
intermediate portion 70 of the handle member 68 to provide 
a counterbalancing force to the Weight of the basketball goal 
20. A “resilient member” refers to any member capable of 
storing energy, and providing stored energy in the form of 
force. 

[0054] The ?rst resilient member 78 may be con?gured as 
a gas spring 78 to provide a method by Which the con?gu 
ration of the basketball goal assembly 10 may be locked in 
place after adjustment, and to dampen adjustment of the 
basketball goal assembly 10. A second resilient member 79 
may also be used to provide additional counterbalancing 
force. The second resilient member 79 may take the form of 
a spring member 79 pivotally attached to the support pole 12 
and the cam ?xture 53. Those of skill in the art Will 
recogniZe that the resilient members 78, 79 need not be as 
depicted, but may, for example, comprise linear springs, 
torsional springs, leaf springs, other elastically bendable 
members, compressible solid, semisolid, or ?uidic sub 
stances, or any combination thereof. 

[0055] As best shoWn in FIG. 2, the gas spring 78 includes 
a ?rst adjustment member 80 pivotally connected to the 
extension arm 60 and the handle member 68 at a ?rst point 
of attachment 82. The gas spring 78 also includes a second 
adjustment member 84 pivotally connected to the support 
pole 12 at a second point of attachment 86. A ?rst end 88 of 
the ?rst adjustment member 80 is con?gured to cooperate 
With a ?rst end 90 of the second adjustment member 84 to 
thereby permit selective movement of the ?rst adjustment 
member 80 relative to the second adjustment member 84. In 
the con?guration shoWn in FIG. 2, in Which the basketball 
goal 20 is upraised, the gas spring 78 is substantially 
uncompressed. 
[0056] In one presently preferred embodiment, the gas 
spring 78 is positioned relative to the support pole 12 and 
extension arm 60 such that the second point of attachment 86 
is disposed above the ?rst point of attachment 82. One of 
skill in the art Will appreciate that in this con?guration, the 
force due to gravity acting on the basketball goal 20 and 
transferred to the extension arm 60 Will cause the ?rst 
adjustment member 80 and the second adjustment member 
84 to be in compression relative to each other. 

[0057] In one presently preferred embodiment, the second 
adjustment member 84 is attached at a second end 94 to the 
support pole 12 by means of a pivotal attachment mecha 
nism 96, Which may be embodied as a bracket 96, secured 
to the back side 16 of the support pole 12. For example, a 
bolt 87 may be positioned Within aligned openings Within 
the second end 94 of the second adjustment member 84 and 
Within the bracket 96 to secure the second adjustment 
member 84 to the support pole 12. A fastener 89 may also 
be positioned Within holes (not shoWn) in the intermediate 
portion 70 of the handle member 68, such that a second end 
98 of the gas spring 78, extension arm 60, and handle 
member 68 are all connected at the ?rst point of attachment 
82. It Will be readily appreciated by those skilled in the art 
that the gas spring 78 may be positioned in a variety of Ways 
relative to the extension arm 60 and the support pole 12 to 
alloW the gas spring 78 to remain in compression, rather than 
in tension along the back side 16 of the support pole 12. 

[0058] The gas spring 78 contains one or more internal 
?uids (not shoWn) that provides the restorative force of the 
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gas spring. The gas spring 78 also contains internal struc 
tures (not shown), such as valves, that make the gas spring 
78 lockable at any desired position. The trigger 76 is 
pivotally attached to the handle member 68 at an attachment 
point 99. Another attachment point 100 on the trigger 76 
provides pivotal engagement With a rod 101 extending into 
the gas spring 78 through a coaxial bore (not shoWn) in the 
?rst adjustment member 80. When the trigger 76 is rotated 
into near-alignment With the handle member 68, as shoWn in 
FIG. 2, the rod 101 is pressed into the ?rst adjustment 
member 80 to unlock the gas spring 78 for adjustment. A 
user may then raise the handle 74 of the handle member 68 
to simultaneously compress the gas spring 78 and urge the 
extension arm 60 upWard, or obtain the opposite result by 
loWering the handle 74. 

[0059] The operation of the gas spring 78 provides for 
damping of the adjustment assembly 54. Damping refers to 
a force that acts against motion, With a magnitude propor 
tional to the velocity of that motion. The internal ?uid of the 
gas spring 78 induces damping of the gas spring 78 as the 
?uid moves through constricted spaces Within the gas spring 
78. This limits the speed With Which adjustment of the gas 
spring 78 may be accomplished. Thus, When the gas spring 
78 is unlocked, the basketball goal 20 is not permitted to 
sWing rapidly upWard or doWnWard. Fine tuning of the 
position of the basketball goal 20 is therefore more easily 
done, and players Will not be injured by rapidly moving 
members during adjustment. 

[0060] The second resilient member 79, or spring member 
79, may be positioned above the gas spring 78, and at the 
back side 16 of the support pole 12. The spring member 79 
may have a ?rst adjustment member 102, Which telescopi 
cally engages a second adjustment member 103, similar to 
the adjustment members 80, 84 of the gas spring 78. Thus, 
a ?rst end 104 of the ?rst adjustment member 102 engages 
a ?rst end 106 of the second adjustment member 103. In the 
con?guration of FIG. 2, the spring member 79 is com 
pressed, so that the ?rst end 106 of the second adjustment 
member 103 is contained Within the ?rst adjustment member 
102. 

[0061] A second end 108 of the ?rst adjustment member 
102 is pivotally attached to the support pole 12 at a ?rst point 
of attachment 110. The ?rst point of attachment 110 may be 
?xed by a pivotal attachment mechanism 112, or bracket 
112, af?xed to the back side 16 of the support pole 12. For 
example, a fastener 113, Which may be of any suitable type, 
may be threaded through concentric holes (not shoWn) in the 
bracket 112 and through similar holes (not shoWn) in the 
second end 108 of the ?rst adjustment member 102. Simi 
larly, a second end 114 of the second adjustment member 
103 maybe attached to the cam ?xture 53 at a second point 
of attachment 116. Attachment maybe accomplished by 
threading a fastener 117 of any suitable type through aligned 
holes (not shoWn) in the second end 114 and the cam ?xture 

[0062] The spring member 79 preferably has a coil spring 
118 contained Within the ?rst and second adjustment mem 
bers 102, 103 to provide restorative force. The coil spring 
118 is attached to the second ends 108 and 114 of the 
adjustment members 102 and 103, respectively. The coil 
spring 118 is in tension throughout the entire range of 
motion of the adjustment assembly 54. Thus, the coil spring 

Sep. 27, 2001 

118 provides a restorative force tending to draW the cam 
?xture 53 doWnWard and toWard the support pole 12. This 
force increases as the spring member 79 lengthens, or as the 
basketball goal 20 loWers. Since the coil spring 118 is not in 
compression, no buckling of the coil spring 118 is possible. 
Hence, the ?rst and second adjustment members 102, 103 
are needed mainly to avoid the possibility of pinching a body 
part of a user as the coil spring 118 contracts during 
adjustment. 
[0063] The spring member 79 acts to provide a restorative 
force in addition to that provided by the gas spring 78. This 
enables a smaller, lighter gas spring 78 to be used. In 
addition, the spring member 78 maybe more easily adjusted 
or replaced to accommodate different-sized basketball goals 
20. The length of the coil spring 118 may also be altered to 
raise or loWer the restorative force of the spring member 79 
across the full range of adjustment of the adjustment assem 
bly 54. 

[0064] The forces exerted on the goal support structure 18 
by the gas spring 78 and spring member 79 act through the 
cam ?xture 53 to provide the unique constant force charac 
teristics of the present invention. The term “constant 
moment” may be more appropriate, because it is the pivotal 
motion of the goal support structure 18 that is to be balanced. 
HoWever, over the range of motion of the goal support 
structure 18, the term “constant force” is a suitable approxi 
mation. The upWard or doWnWard force a user must apply 
against the handle 74 to rotate the handle member 68, 
thereby adjusting the height of the basketball goal 20 at a 
constant rate, is substantially constant over the range of 
motion of the basketball goal 20. This is What is meant by 
“constant force.” A substantially constant force need not be 
precisely constant, but is simply such as a typical user could 
apply against the handle 74 Without perceiving that the 
handle 74 becomes signi?cantly easier or more dif?cult to 
lift or loWer over the range of motion of the handle 74. The 
constant force and constant moment concepts, and hoW they 
are embodied in the present invention, Will be further 
clari?ed by the folloWing discussion. 

[0065] The extension arm 60 is attached to the cam ?xture 
53 at a point of attachment 119, Which maybe secured by a 
fastener 120 similar to the fasteners 87, 89, 113, and 117 
through aligned holes in the extension arm 60 and the cam 
?xture 53. The restorative force of the gas spring 78 acts 
through the extension arm 78 to draW the cam ?xture 53 
doWnWard, thereby rotating the loWer support arms 42. This 
restorative force is represented by the arroW 121, Which is 
parallel to the extension arm 60. The line 122 depicts the 
axis 122 along Which the force 121 acts. Aline perpendicular 
to the axis 122 and extending from the axis 122 to a pivot 
point 124 of the loWer support arms 42 is the moment arm 
126 of the force 121. 

[0066] The moment 128, or turning force, induced in the 
loWer arms 42 by the force 121 is obtained from the 
folloWing equation: Moment=Force><Moment Arm. In the 
con?guration of FIG. 2, the gas spring 78 is only slightly 
compressed, so the force 121 is small. HoWever, the moment 
arm 126 is long, so the resulting moment 128 acting on the 
loWer support arms 42 is of intermediate magnitude. 

[0067] Similarly, the spring member 79 is attached to the 
cam ?xture 53, and acts on the cam ?xture 53 With a force 
designated by the arroW 130, acting along an axis 132. The 
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resultant moment arm 136, as With the moment arm 126, is 
the line perpendicular from the axis 132, and extending from 
the axis 132 to the pivot point 124. As With the gas spring 
78, the moment arm 136 of the spring member 79 is 
comparatively long, While the magnitude of the force 130 is 
small, so that the moment 138 induced on the loWer support 
arms 42 by the spring member 79 is intermediate in the 
upraised con?guration of FIG. 2. 

[0068] The moments 128 and 138 both act to turn the 
loWer support arms 42 in a counterclockwise direction, With 
reference to the vieW of FIG. 2. The moments 128, 138 thus 
combine to counterbalance the moment 140 induced in the 
loWer support arms 42 by the Weight of the basketball goal 
20. The combined moments 128 and 138 may be seen as 
providing an upWard force on the basketball goal 20 because 
the moments 128 and 138 act through the goal support 
structure 18 to raise the basketball goal 20. VieWed in this 
Way, the upWard force provided by the combined moments 
128, 138 is preferably of substantially the same magnitude 
as the Weight of the basketball goal 20, across the entire 
range of adjustment of the basketball goal assembly 10. 

[0069] Referring to FIG. 3, The trigger 76 is shoWn in the 
uncompressed (locked) con?guration, and the upper and 
loWer support arms 40 and 42 are directed doWnWard to 
maintain the basketball goal 20 at a loWer position. The 
trigger 76 may be biased aWay from the handle 74 by a 
spring (not shoWn), or by operation of the internal structures 
of the gas spring 78. Thus, releasing the trigger 76 may cause 
it to return to the uncompressed state of FIG. 3. This draWs 
the rod 101 outWard from the ?rst adjustment member 80, 
thereby locking the gas spring 78 against further adjustment. 

[0070] With the basketball goal 20 loWered, the gas spring 
78 is substantially compressed, so that the ?rst end 88 (not 
shoWn in FIG. 3) of the ?rst adjustment member 80 is 
substantially contained Within the second adjustment mem 
ber 84. LikeWise, the spring member 78 is substantially 
uncompressed, so that the second end 106 of the second 
adjustment member 103 is substantially exposed, but still 
engaged by the ?rst end 104 of the ?rst adjustment member 
102. 

[0071] Consequently, both the gas spring 78 and the spring 
member 79 provide greater restorative force than in the 
con?guration of FIG. 2. HoWever, the use of the cam ?xture 
53 helps compensate for that increase in restorative force. As 
depicted in FIG. 3, the force 141 exerted by the gas spring 
79 on the loWer support arms 42 still acts along the axis 122 
parallel to the extension arm 60. HoWever, since the cam 
?xture 53 maintains the point of attachment 119 of the 
extension arm 60 in an offset position from the loWer support 
arms 42, the point of attachment 119, and hence the axis 122, 
are noW nearer the pivot point 124 than in the con?guration 
of FIG. 2. The moment arm 146 for the gas spring 78 is 
therefore shorter than the corresponding moment arm 126 of 
FIG. 2. Thus, a larger force 141 is noW multiplied by a 
smaller moment arm 146 to obtain a moment 148 of inter 
mediate magnitude acting on the loWer support arms 42. 

[0072] Similarly, the point of attachment 116 of the spring 
member 79 is offset from the loWer support arms 42. The 
stretched state of the coil spring 118 in FIG. 3 causes the 
force 150 of the spring member 79 against the loWer support 
arms 42 to be larger. As in FIG. 2, the force 150 acts along 
the axis 132 parallel to the spring member 79. Due to the 
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offset mounting of the point of attachment 116, the moment 
arm 156 of the force 150 is comparatively small. The larger 
force 150 multiplied by the smaller moment arm 156 yields 
a moment 158 of intermediate magnitude acting on the 
loWer support arms 42. 

[0073] As in FIG. 2, the moments 148 and 158 of the gas 
spring 78 and the spring member 79 combine to balance the 
moment 160 induced in the loWer arms 42 by the basketball 
goal 20. Since the moment 160 When the basketball goal 20 
is loWered is nearly the same as the moment 140 When the 
basketball goal 20 is raised, the sum of the moments 128, 
138 is preferably nearly equal to the sum of the moments 
148, 158. It is anticipated that some change in the moment 
induced by the Weight of the basketball goal 20 Will occur 
across the range of adjustment of the basketball goal assem 
bly 10. Preferably, these changes are compensated for 
changes in the sum of moments induced by the gas spring 78 
and the spring member 79. In other Words, the gas spring 78 
and the spring member 79 preferably provide an accurate 
counterbalance for the Weight of the basketball goal 20 for 
all positions of the basketball goal 20. 

[0074] When this is the case, that is, When the counter 
balancing moment is equal to the moment caused by the 
basketball goal 20 across the entire range of adjustment of 
the basketball goal 20, constant moment operation has been 
achieved. The goal support structure 18 then has a substan 
tially neutral balance, so that adjustment efforts encounter 
neither signi?cant resistance nor acceleration from the goal 
support structure 18. “Substantially neutral balance” is 
therefore not perfect balance, but rather balance that is close 
enough that a user can easily apply suf?cient force to arrest 
recon?guration of the goal support structure 18. Constant 
moment operation leads to constant force operation, because 
a user applying a constant force upWard or doWnWard 
against the handle 74 induces a relatively constant, predict 
able change in the height of the basketball goal 20. 

[0075] Nevertheless, some deviations from precise con 
stant force operation are anticipated. These are preferably 
such as Would not hinder adjustment of the height of the 
basketball goal 20. Such deviations may be reduced by 
adjusting the geometry of the basketball goal assembly 10 to 
form alternative embodiments. 

[0076] Referring to FIG. 4, one such alternative embodi 
ment of basketball goal assembly 210 providing constant 
force adjustment is used. According to this embodiment, a 
linkage 211 is used to receive the restorative forces of the 
gas spring 78 (not shoWn) and the spring member 79. The 
linkage 211 operates to ?ne tune the moment arms With 
Which the restorative forces act upon the loWer support arms 
42 to counterbalance the Weight of the basketball goal 20. 

[0077] More speci?cally, a cam ?xture 212 maybe pivot 
ally, rather than rigidly, mounted to the tail section 52 at a 
point of attachment 214. Thus, the cam ?xture 212 is 
permitted to rotate With respect to the loWer support arms 42. 
The cam ?xture 212 maintains a point of attachment 216, to 
Which the extension arm 60 is pivotally attached, as in the 
previous embodiment. Similarly, the spring member 79 may 
be pivotally attached to the cam ?xture 212 at a point of 
attachment 218. 

[0078] Rotation of the cam ?xture 212 is controlled by 
operation of the linkage 211. More speci?cally, a link 224 is 
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also pivotally attached to the cam ?xture 212 at the point of 
attachment 216. The link 224 is pivotally attached to the 
support pole 12 at a point of attachment 226. Thus, the 
linkage 211 is of the four-bar, four-pivot type With a single 
degree of freedom. The basketball goal assembly 210 of 
FIG. 4 may be adjusted by altering the restorative force of 
the gas spring 78 or the spring member 79, by changing the 
lengths of the link 224 or the cam ?xture 212, or by changing 
the locations of the various points of attachment 214, 216, 
218, and 226. 

[0079] Numerous other design features of the present 
invention may be altered to adapt it for use in a Wide variety 
of settings. For example, When the basketball goal 20 is 
made heavier, as for professional or tournament play, the 
?rst and second resilient members 78, 79 may be scaled 
accordingly in terms of force output. For example, the ?rst 
resilient member 78 may comprise a dual gas spring 
arrangement, With the gas springs arrayed side-by-side to 
deliver additional counterbalancing force and damping. The 
second resilient member 79 may likeWise comprise dual coil 
springs mounted side-by-side to increase the counterbalanc 
ing force. 

[0080] The basketball goal assembly of the present inven 
tion remedies many of the problems inherent in the prior art. 
A safe, accessible, and unobtrusive adjustment assembly is 
provided so that a user may easily adjust the height of the 
basketball goal. 

[0081] The adjustment assembly is made easier to use by 
a cam ?xture that evens out the restorative force of elastic 
members used to counterbalance the Weight of the basketball 
goal. Thus, the adjustment assembly operates roughly in 
proportion to the input force provided by a user, across the 
entire range of adjustment of the basketball goal assembly. 
The damping action of the optional gas spring ensures that 
rapid, dangerous recon?guration of the basketball goal 
assembly is not possible. All of the above is accomplished 
Without adding unnecessary adjustment structures to the area 
behind the backboard, so that ball motion behind the back 
board is unrestricted, and players using a transparent back 
board are not distracted. 

[0082] The invention may be embodied in other speci?c 
forms Without departing from its spirit or essential charac 
teristics. The described embodiments are to be considered in 
all respects only as illustrative and not restrictive. Any 
explanations provided herein of the scienti?c principles 
employed in the present invention are illustrative only. The 
scope of the invention is, therefore, indicated in the 
appended claims rather than by the foregoing description. 
All changes Within the meaning and range of the claims are 
to be embraced Within their scope. 

What is claimed and desired to be secured by United States 
Letters Patent is: 
1. A basketball goal assembly alloWing for adjustment of 

the height of a basketball goal above a playing surface, the 
basketball goal assembly comprising: 

a support pole; 

a goal support structure supported by the support pole, the 
goal support structure being deformable into a plurality 
of con?gurations Wherein at each con?guration said 
basketball goal is disposed at a different height above 
the playing surface; 
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an adjustment assembly having a ?rst end connected to 
the support pole and a second end connected to the goal 
support structure, the assembly being movable in rela 
tion to the support pole and connected to the goal 
support structure such that movement of the adjustment 
assembly triggers a corresponding deformation of the 
goal support structure; 

a ?rst resilient member connected to the ?rst end of the 
adjustment assembly, such that the resilient member 
urges the adjustment assembly in a direction corre 
sponding to upWard motion of the basketball goal in 
relation to the playing surface; and 

a second resilient member connected to the second end of 
the adjustment assembly such that the second resilient 
member urges the adjustment assembly in a direction 
corresponding to upWard motion of the basketball goal. 

2. The basketball goal assembly of claim 1, Wherein the 
goal support structure is pivotally attached to the support 
pole. 

3. The basketball goal assembly of claim 1, Wherein the 
?rst resilient member is con?gured to shorten under com 
pression to provide an increasing restorative force as the 
basketball goal is loWered. 

4. The basketball goal assembly of claim 3, Wherein the 
?rst resilient member comprises a gas spring pivotally 
attached to the support pole. 

5. The basketball goal assembly of claim 3, Wherein the 
adjustment assembly comprises a handle member pivotally 
attached to the support pole and the gas spring. 

6. The basketball goal assembly of claim 1, Wherein the 
second resilient member is con?gured to lengthen in tension 
to provide an increasing restorative force as the basketball 
goal is loWered. 

7. The basketball goal assembly of claim 6, Wherein the 
second resilient member comprises a coil spring pivotally 
attached to the support pole. 

8. The basketball goal assembly of claim 1, Wherein a 
moment arm of the second resilient member substantially 
decreases in length as the basketball goal is loWered, thereby 
exerting a substantially constant moment on the goal support 
structure in each of the plurality of con?gurations of the goal 
support structure. 

9. The basketball goal assembly of claim 8, Wherein the 
second resilient member is pivotally attached to a cam 
?xture of the adjustment assembly. 

10. The basketball goal assembly of claim 1, Wherein a 
moment arm of the ?rst resilient member substantially 
decreases in length as the basketball goal is loWered, thereby 
exerting a substantially constant moment on the goal support 
structure in each of the plurality of con?gurations of the goal 
support structure. 

11. The basketball goal assembly of claim 10, Wherein the 
moment arm of the ?rst resilient member is in?uenced by a 
cam ?xture of the adjustment assembly, the cam ?xture 
providing an offset for attachment of the cam ?xture proxi 
mate the second end of the adjustment assembly. 

12. The basketball goal assembly of claim 1, Wherein the 
?rst resilient member comprises a plurality of parallel gas 
springs, and the second resilient member comprises a plu 
rality of parallel coil springs. 

13. The basketball goal assembly of claim 1, Wherein the 
?rst and second resilient members are con?gured to provide 
an increasing restorative force as the basketball goal is 
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lowered, and wherein each of the ?rst resilient and second 
resilient members is further positioned With respect to the 
deformable goal support structure to have a moment arm 
that substantially shortens the height of the basketball goal 
decreases. 

14. The basketball goal assembly of claim 13, Wherein the 
?rst resilient member comprises a gas spring pivotally 
connected to the support pole and a handle member of the 
adjustment assembly, and Wherein the second resilient mem 
ber comprises a coil spring pivotally connected to the 
support pole and a cam ?xture of the adjustment assembly. 

15. The basketball goal assembly of claim 14, Wherein the 
?rst and second resilient members are con?gured cooperate 
to provide a substantially neutral balance in each of the 
plurality of con?gurations of the deformable goal support 
structure. 

16. The basketball goal assembly of claim 1, Wherein the 
adjustment assembly comprises a cam ?xture pivotally 
attached to the deformable goal support structure. 

17. Abasketball goal assembly alloWing for adjustment of 
the height of a basketball goal above a playing surface, the 
basketball goal assembly comprising: 

a support pole; 

a goal support structure connected to the support pole, the 
goal support structure being deformable into a plurality 
of con?gurations Wherein at each con?guration said 
basketball goal is disposed at a different height above 
the playing surface; 

a cam ?xture; 

a resilient member connected betWeen the support pole 
and the cam ?xture, the resilient member being con 
?gured to cooperate With the goal support structure to 
exert an upWard force on the basketball goal; and 

Wherein the cam ?xture is con?gured such that the 
upWard force acting on the basketball goal retains 
substantially the same magnitude in each of the plu 
rality of con?gurations of the goal support structure. 

18. The basketball goal assembly of claim 17, Wherein the 
resilient member is pivotally attached to the support pole. 

19. The basketball goal assembly of claim 18, further 
comprising a handle member coupled to the support pole, 
the handle member being operatively disposed to receive an 
input force and transmit the input force to the goal support 
structure to deform the goal support structure. 

20. The basketball goal assembly of claim 19, Wherein the 
handle member is pivotally attached to the support pole and 
an extension arm, the extension arm being pivotally attached 
to the cam ?xture. 

21. The basketball goal assembly of claim 20, Wherein the 
resilient member is pivotally attached to the support pole 
and the handle member. 

22. The basketball goal assembly of claim 21, Wherein the 
resilient member is con?gured to shorten under compression 
to provide an increasing restorative force as the basketball 
goal is loWered. 

23. The basketball goal assembly of claim 19, Wherein the 
resilient member is further con?gured to dampen the input 
force such that a comparatively large magnitude of the input 
force produces a moderate rate of adjustment of the basket 
ball goal assembly. 

24. The basketball goal assembly of claim 23, further 
comprising a trigger con?gured to selectively lock and 
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unlock the resilient member against lengthWise expansion 
such that the goal support structure may be locked in one of 
the plurality of con?gurations. 

25. The basketball goal assembly of claim 24, Wherein the 
trigger is operably connected to the handle member such that 
the trigger may be actuated by a hand applying the input 
force to the handle member. 

26. Abasketball goal assembly alloWing for adjustment of 
the height of a basketball goal above a playing surface, the 
basketball goal assembly comprising: 

a support pole; 

a goal support structure connected to the support pole, the 
goal support structure being deformable into a plurality 
of con?gurations Wherein at each con?guration said 
basketball goal is disposed at a different height above 
the playing surface; 

a resilient member pivotally attached betWeen the support 
pole and the goal support structure, the resilient mem 
ber being positioned to urge the basketball goal in an 
upWard direction in relation to the playing surface; and 

Wherein a magnitude of an upWard force transmitted from 
the resilient member to the basketball goal is substan 
tially unaffected by deformation of the goal support 
structure in each of the plurality of con?gurations. 

27. The basketball goal assembly of claim 26, Wherein the 
goal support structure comprises a cam ?xture con?gured to 
change a length of a moment arm of the resilient member in 
a substantially inversely proportional relationship to a mag 
nitude of a restorative force exerted by the resilient member. 

28. The basketball goal assembly of claim 27, Wherein the 
resilient member is pivotally attached to the support pole 
and the cam ?xture. 

29. The basketball goal assembly of claim 28, Wherein the 
resilient member is con?gured to lengthen under tension to 
provide an increasing restorative force as the basketball goal 
is loWered. 

30. The basketball goal assembly of claim 26, Wherein the 
resilient member is displaced from the basketball goal to 
avoid interference With gameplay. 

31. The basketball goal assembly of claim 30, Wherein the 
resilient member is positioned on a back side of the support 
pole. 

32. A method of manufacturing a basketball goal assem 
bly, the method comprising: 

providing a support pole, a goal, a deformable goal 
support structure, an adjustment assembly, and a ?rst 
resilient member; 

connecting the deformable goal support structure to the 
support pole and to the goal so that the goal is sup 
ported over a playing surface, Wherein a height of the 
goal over the playing surface is adjustable to a plurality 
of con?gurations through deformation of the deform 
able goal support structure; 

connecting a ?rst end of the adjustment assembly to the 
support pole at a height suitable for actuation by a 
person; 

connecting a second end of the adjustment assembly to 
the deformable goal support structure such that actua 
tion of the ?rst end causes deformation of the deform 
able goal support structure; and 



US 2001/0024984 A1 

connecting the resilient member to the support pole and 
the adjustment assembly such that the deformable goal 
support structure is substantially neutrally balanced in 
each of the plurality of con?gurations. 

33. The method of claim 32, Wherein connecting the ?rst 
resilient member to the adjustment assembly comprises 
connecting the ?rst resilient member to a cam ?Xture of the 
adjustment assembly, the cam ?Xture varying a moment arm 
about a pivot point of the support pole and the deformable 
goal support assembly of the ?rst resilient member inversely 
to a force eXerted by the ?rst resilient member against the 
deformable goal support assembly. 
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34. The method of claim 32, further comprising providing 
a trigger connected to the resilient member to lock the 
resilient member and the deformable goal support structure 
in one of the plurality of the con?gurations. 

35. The method of claim 32, Wherein connecting the 
resilient member to the adjustment assembly comprises 
pivotally attaching the resilient member to the ?rst end of the 
adjustment assembly and to the support pole. 

36. The method of claim 35, further comprising pivotally 
attaching a second resilient member to the support pole and 
to the second end of the adjustment assembly. 

* * * * * 


