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(57) ABSTRACT 

Adevice for measuring bounce angle, bounce Width, loft and 
lie of a golf club includes a registering aid for registering the 
golf club, a bounce measurer operably associated With the 
registration aid to enable a bounce measurement to be taken, 
a loft measurer operably associated With the registration aid 

(21) Appl, No; 09/901,529 to enable a loft measurement to be taken, and a lie measurer 
operably associated With the registration aid to enable a lie 

(22) Filed: Jul. 9, 2001 measurement to be taken. 
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DEVICE FOR MEASURING BOUNCE, LOFT AND 
LIE OF GOLF CLUB 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a measurement device for 
golf clubs. More particularly, the invention is directed to a 
device for measuring the bounce, loft and lie of a golf club. 

[0002] A golf club includes a shaft and a club head and 
falls into one of three categories: Woods (a modern day 
misnomer as these are typically metal/alloy), irons and 
putters. Irons and Woods are grouped by loft angle. Woods 
commonly are formed With 8.degree-27.degree loft angles. 
Irons With loW loft angles, e.g., 20.degree.-30.degree., are 
classi?ed as long irons While irons With large loft angles, 
e.g., 40.degree.-50.degree., are classi?ed as short irons. 
Irons are typically identi?ed from long to short, i.e., 1, 2, 3, 
4, 5, 6, 7, 8, 9, PW (pitching Wedge), SW (sand Wedge), and 
LW (lob Wedge). 

[0003] Aside from length and Weight of the club, variance 
in bounce, loft and lie of a golf club affect the playability of 
the club. Traditionally, bounce angle Was calculated as the 
distance betWeen the ground and the line Which connects the 
leading edge of the sole With the trailing, or effective 
trailing, edge of the sole. The loft, lie and bounce angle 
impacts playability, launch angle and spin rate. These three 
factors seem to play particular importance in “personaliZ 
ing” a golf club. 

[0004] It has been conventionally thought, lie angle is the 
angle betWeen the center line of the hosel bore and the 
ground line When the head of the club is disposed on the 
club. The lie angle is important because if, for eXample, the 
club’s sole is angled upWard When the club head impacts the 
ball, the face of the club head Will be aimed to the left of the 
medial line of the fairWay. The ball Will travel in this 
left-of-center direction because that is the direction in Which 
it is aimed. On the other hand, if the club’s sole is angled in 
a doWnWard direction, the opposite effect Will be obtained 
Wherein the golf club head faces to the right and the travel 
of the ball Will go to the right of the medial line of the 
fairWay. 
[0005] The other angle of face of the golf club head 
relative to the shaft is the loft angle. The loft angle is the 
backWard slant of the face of a golf club head. The greater 
the angle, the greater the loft of the ball after being struck by 
the club. While the loft of clubs often determines their angle 
in a conventional Way, for eXample, a “5 iron” has a greater 
loft than a “4 iron,” these degrees are not absolute for each 
set of clubs. One golfer may use a “six iron” to achieve a 
certain degree of loft of the ball, Whereas another golfer, 
using the same club, may achieve a different degree of loft. 
This is because the grip and stance of golfers differs such 
that upon impact of the club face on the ball, the loft angle 
may be different from one golfer to the other. This angle is 
personaliZed to meet the particular habits of the individual 
golfer. 
[0006] Accordingly, bending devices have been made to 
change these angles in order to ?t a club to the golfer. Prior 
to bending a club, an accurate measuring device is impera 
tive in order to determine hoW much alteration is required. 

[0007] The present invention overcomes the problem of 
the lack of a reliable system that provides not only a method 
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of measuring the optimum loft and lie of a golf club for a 
particular golfer, but also the bounce angle in order to take 
into account the alteration of the particular club’s lie and loft 
angle to meet the personaliZed needs of the golfer. Prior 
approaches to adjusting the loft and lie angles to ?t the 
individual needs of the golfer failed to provide a suitable 
device for measuring bounce angle in order to adequately 
perform a multi-task of measuring loft and lie of a golf club. 

SUMMARY OF THE INVENTION 

[0008] The present invention overcomes the problems of 
the current state of the art for measuring golf clubs. The 
variables of bounce, loft and lie of a golf club are of primary 
focus in the present invention. It is an object to improve the 
Way to measure bounce, loft and lie of a golf club. It is 
another object to provide a device for measuring bounce, loft 
and lie of a golf club. 

[0009] The present invention provides for measuring 
bounce angle in a novel manner Wherein the bounce angle is 
formed by the horiZontal sole plane that is right angle to a 
club’s vertical shaft plane that intersects the leading bounce 
edge (beginning of sole’s camber radius) of the club and the 
trailing bounce edge (loWest point on sole’s camber radius). 
The invention provides for lie angle to be calculated 
betWeen the vertical shaft plane and a horiZontal plane 
parallel to a score line of the club face. Further, the invention 
provides for loft to be calculated using the present invention. 

[0010] Accordingly, the invention is directed to a device 
for measuring bounce angle, bounce Width, loft and lie of a 
golf club. The device includes a shaft clamp for holding a 
golf club in an adjustably ?Xable position, a bounce mea 
surer operably associated With the shaft clamp, a loft mea 
surer operably associated With the shaft clamp and a lie 
measurer operably associated With the shaft clamp. The 
bounce measurer can be movably connected to the loft 
measurer. The loft measurer and lie measurer are movably 
interconnected to the shaft clamp. The device includes an 
alignment piece removably con?gured to be disposed adja 
cent a face of the golf club and to eXtend perpendicular 
therefrom. In a preferred embodiment, the device is further 
characteriZed to include the ability to measure right and 
left-handed clubs. 

[0011] In a broader conteXt, the invention is directed to a 
device and method for measuring bounce. The invention 
also provides for a device and method for measuring loft and 
lie. 

DESCRIPTION OF THE DRAWINGS 

[0012] The invention Will be explained in conjunction 
With an illustrative embodiment shoWn in the accompanying 
draWing, in Which— 

[0013] FIG. 1 is a perspective vieW of a device of the 
present invention measuring bounce, 

[0014] FIG. 2 is an end vieW illustrating loft angle, 
bounce angle and bounce Width of a golf club; 

[0015] FIG. 3 is a perspective vieW of a device of the 
present invention measuring loft; 

[0016] FIG. 4 is a perspective vieW of a device of the 
present invention measuring lie; 
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[0017] FIG. 5 is an side vieW illustrating lie angle of a golf 
club; 

[0018] FIG. 6 is a top vieW showing an exploded portion 
from the front con?gured for receipt of a right-handed club; 

[0019] FIG. 7 is a back vieW of the invention con?gured 
for a right-handed club; and 

[0020] 
tion. 

FIG. 8 is an alignment piece of the present inven 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0021] Referring noW to the draWings, the device of the 
present invention is generally referred to by the numeral 10. 
As seen in FIGS. 4 & 5, for example, a conventional golf 
club C includes a club head CH and a shaft S. For conve 
nience of illustration, the standard grip on the upper end of 
the shaft S is omitted from the draWings. The club head CH 
includes a hosel portion H in Which the shaft S is inserted 
and secured to a heel portion HP, and further has a central 
portion CP, and a toe portion TP. The club head CH has a 
curved bottom surface (or sole) BS and a ?at face E which 
is adapted to strike a golf ball. The face F is provided With 
conventional score lines SL. The golf club C is typically 
designed so that the score lines SL are horiZontal to the 
ground plane G When the club C is held properly. The sole 
BS includes a leading edge LE and a trailing edge TE. For 
purposes of using the invention herein the shaft S can be 
?xed in a vice V. 

[0022] The device 10 measures bounce angle, bounce 
Width, loft and lie of the golf club C, each of Which Will be 
described. The device 10 includes suitable means for reg 
istering the golf club C to the device 10 Which is here shoWn 
to have a shaft clamp 12 comprised of a block 14 having a 
club receiving surface 16, a locking screW 18 Which is 
threadably received through a threaded surface 20 (see FIG. 
7) of the block 14 and has a rubber end cap 19 to releasably 
lock the shaft clamp 12 in a desired position. The block 14 
further includes a shaft receiving surface 22 and a set screW 
receiving surface 24 in communication thereWith. A shaft 26 
is provided Which extends into receiving surface 22. A set 
screW 28 threads through the set screW receiving surface 24 
to tighten the shaft 26 in a desired place. The set screW 28 
preferably has a Te?on surface coating Which permits the 
shaft to be frictionally slid to a desired position Without 
unscreWing the set screW 28. Optionally, to perform this 
function, a spring loaded bearing system, e.g., a spring 
loaded ball plunger, can be employed to achieve a similar 
result. The receiving surfaces 16 and 22 are axially aligned 
in a parallel manner such that When the club shaft S and the 
shaft 26 are ?xably disposed in the respective surfaces 16 
and 22, the shafts S and 26 are aligned in a parallel relation 
to one another. 

[0023] To another portion of the shaft 26 Which is longi 
tudinally displaced from the block 14 there is another block 
30 Which is also part of the means for registering. The block 
30 includes a shaft receiving surface 32. The shaft 26 
includes a stop 34 extending radially therefrom to prevent 
the block 30 from sliding beyond a predetermined position 
and a set screW receiving surface 36 in the block 30 With a 
set screW 38 can be used to lock the block 30 in place on the 
shaft 26 in a clamping like effect. Likewise, to perform this 
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function, a spring loaded bearing system, e.g., a spring 
loaded ball plunger, can be employed to achieve the similar 
result. 

[0024] Pivotally mounted to a front portion of the block 30 
is a loft and bounce measurement plate 40 formed in a half 
circular shape but need not be so and can take on other 
shapes. By virtue of the design of the present invention, it 
can be understood that the parts described herein can be 
reversed to accommodate the measurement of left-handed 
clubs as Well as right-handed clubs. Accordingly as seen in 
FIGS. 1, 3 and 4, one portion 42 of the plate 40 is 
incrementally marked With degree indications for right 
handed club measurements While another portion 44 is 
marked for left-handed clubs. A central portion 46 of the 
plate 40 is provided for measuring bounce angle as deter 
mined herein. The plate 40 has arms 48 Which extend from 
its back and Which include coaxially aligned bores 50 
through Which a locking pivot bolt 52 extends and is secured 
by nut 53. The markings Within portions 42, 44 and 46 are 
de?ned about a common arc radius R. The arms 48 permit 
the plate 40 to pivot about a central axis of the bolt 52 and 
remains in register With respect to the shaft S once regis 
tered. 

[0025] Referring to FIG. 1, a pointer 54 is pivotally 
disposed on the front of the plate 40 (here shoWn to be 
rotatably disposed). The pointer 54 moves about a center 
point 56 of radius R by a connection betWeen the plate 40 
and pointer 54. The ends 58 and 60 are con?gured With a 
marked notched portions 62 and 64, respectively, said 
marked notched 62, 64 are shoWn here to align With a 
centerline 66 Which extends through the pointer 54 and 
center point 56. The marked notched portions 62 and 64 
move about the radius R such that readings of loft and 
bounce angle can be achieved by vieWing the degree mark 
ing on the plate 40 adjacent the marked notched portion 62 
or 64. 

[0026] The pointer 54, preferably of a metal material, is 
generally ?at and rectangular and includes a plurality of 
incrementally spaced markings 68, here shoWn as lines 
perpendicular to the centerline 66 Which are in sixteenth 
inch increments. TWo slidably mounted measuring bars 72 
and 74 are disposed on the pointer 54. The bars 72 and 74 
include magnetic portions 73 and 75, respectively, to mag 
netically connect to the pointer 54. The bars 72 and 74 have 
an edge 76 an edge and 78, respectively, Which are perpen 
dicular to the centerline 66 and permit reading a pair of the 
markings 68. As further seen in FIGS. 1, 2 and 4, the edge 
76 and the edge 78, respectively, can align With a bounce 
edge BE, Which can be the leading edge LE but is not 
necessarily so and is meant to include the point on the sole 
BS starting from the leading edge LE Where the radius 
begins, and the bounce contact point BC Which likeWise can 
be a trailing edge TE but is meant to include the loWest sole 
camber radius point, Where betWeen the leading bounce edge 
BE and bounce contact point BC a distance to be measured 
is the bounce Width. With the edge’s 76 and 78 contacting 
the leading bounce edge BE and bounce contact point BC, 
respectively, the pointer 54 is thus disposed such that the 
marked notched portion 62 can provide a bounce angle 
reading. Also, this can be accomplished by taking a midpoint 
betWeen the leading bounce edge BE and bounce contact 
point BC about Which a tangential point TPt exists on the 
sole BS Wherein the pointer 54 can be tangentially aligned 
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such that the marked notched portion 62 can provide a like 
bounce angle reading. Either form of measurement can be 
accomplished through the invention. It is noted that the 
pointer 54 is held to the plate 40 by a magnetic portion 57 
Which is shoWn here as part of the plate 40 but can be part 
of the pointer 54. Aspacer 55 made of a plastic material, for 
example, can be adhered to a back surface of the pointer 54 
to aid the slidability betWeen the plate 40 and pointer 54. 

[0027] An alignment aid is provided Which is shoWn here 
as a rectangular block 92, Which can be a square, and 
includes six perpendicular faces and preferably includes a 
magnetic end 94. A unique aspect of the block 92 is that it 
permits registration of a club face With various con?gura 
tions of offset and non-offset hosel positions and face 
progressions. In this Way, the end 94 can be magnetically 
connected to the face F of the club C and rotated in a manner 
so that an edge thereof is parallel and aligned With a score 
line SL and is perpendicular to the face F. The plate 40 can 
be pivoted so the pointer 54 can be brought ?ush With a face 
of the block 92 and the plate 40 is in turn thus placed in 
register With the shaft S and face F of the club C. The shaft 
26 can be raised or loWered such that an edge 70 of the 
pointer 54 can be brought ?ush With the face of the club C. 
Upon so doing, the marked notched portion 64 permits a loft 
angle to be obtained. While the particular alignment aid is 
shoWn, it is contemplated that other con?gurations may exist 
or that a part of the device 10, such as plate or pointer being 
positioned adjacent the club face to accomplish registration. 

[0028] The principle to determine lie in the present inven 
tion is that a pointer 79 Which is generally ?at and rectan 
gular assumes a parallel position to What is normally the 
ground plane G relative to the ?xed position of the shaft 26. 
As seen in FIGS. 4 and 6, the pointer 79 is ?xed perpen 
dicular to a back face of the plate 40. The pointer 79 includes 
a bore through Which the bolt 52 extends. A marked notched 
portion 80 of end 82 is provided to aid in determining lie of 
the club head C. In this regard, ?xedly connected to the 
block 30 is another plate 84 Which generally lies in a plane 
parallel to a plane in Which the pointer 79 moves. A spacer 
81 of a plastic material, for example, can be adhered to a 
back surface of the pointer 79 to aid the slidability betWeen 
the plate 84 and pointer 54. Degree markings are provided 
Within the portions 86 and 88 Which are equidistantly spaced 
from a centerline 90 Which lies through the middle of the 
plate 84 perpendicular to the shaft 26. When the device 10 
is disposed as previously described With respect to loft, the 
pointer 79 Which extends from the back of the plate 40 can 
enable a lie measurement to be taken from the plate 84 via 
the notched marked portion 80. To accommodate the reading 
of right-handed clubs, the shaft 26 and blocks 14 and 30 are 
marked With an “R” to denote the setup position for right 
handed clubs. Although not shoWn, a marking “L” is sym 
metrically placed 180 degrees on an opposite side of each 
part so that removal and reversal of attachment of such parts 
permits left-handed club measurements. 

[0029] While in the foregoing speci?cation a detailed 
description of a speci?c embodiment of the invention Was 
set forth for the purpose of illustration, it Will be understood 
that many of the details herein given may be varied consid 
erably by those skilled in the art Without departing from the 
spirit and scope of the invention. 
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What is claimed is: 
1. A device for measuring bounce, loft and lie of a golf 

club, Which includes: 

means for registering a golf club in a registration position; 

a bounce measurer operably associated With said means 
for registering to enable a bounce measurement to be 
taken from the club; 

a loft measurer operably associated With said means for 
registering to enable a loft measurement to be taken 
from the club; and 

a lie measurer operably associated With said means for 
registering to enable a lie measurement to be taken 
from the club 

2. The device of claim 2, Wherein said bounce measurer 
is connected to said loft measurer 

3. The device of claim 1, Wherein said lie measurer is 
connected to said bounce measurer. 

4. The device of claim 1, Wherein said means for regis 
tering includes an alignment piece con?gured to be disposed 
adjacent a face of the golf club and to extend in a prede 
termined angle therefrom to create a point of registration. 

5. The device of claim 1, Wherein said bounce measurer 
is adjustably disposable adjacent a predetermined point of a 
sole of the club Wherein said predetermined point is deter 
mined by a bounce edge and a bounce contact point. 

6. The device of claim 1, Wherein said device includes an 
ability to perform said measurements on right and left 
handed clubs. 

7. The device of claim 1, Which further includes means 
interconnecting said means for registering and at least one of 
said measurers to permit an adjustably ?xable position With 
respect thereto such that said measurer can be moved into a 
desired ?xed position With respect to the club. 

8. The device of claim 1, Wherein said bounce measurer 
includes a measuring surface adjustably disposed With 
respect to the club and having a plurality of incrementally 
spaced markings indicating a degree of bounce angle and a 
bounce pointer operably disposed adjacent said measuring 
surface such that When a ?rst end of said pointer is adjacent 
a predetermined bounce point of the club a second end of 
said pointer is disposed adjacent one of said markings 
indicative of bounce angle. 

9. The device of claim 8, Wherein said pointer includes a 
plurality of incrementally spaced markings indicating dis 
tance therebetWeen so that a distance betWeen a leading 
bounce edge of the club and bounce contact point of the club 
can be obtained to provide a bounce Width. 

10. The device of claim 9, Wherein said pointer includes 
a pair of bars slidably connected to said pointer Which can 
be longitudinally displaced and aligned adjacent one of the 
bounce edge and bounce contact point of the club. 

11. The device of claim 4, Wherein said loft measurer 
includes a measuring surface adjustably disposed to the shaft 
of the club and has a plurality of incrementally spaced 
markings indicating a degree of loft angle and a pointer 
operably associated With said measuring surface such that 
When a ?rst end of said pointer aligns With said registration 
point a second end of said pointer is disposed adjacent one 
of said markings indicative of loft angle. 

12. The device of claim 4, Wherein said alignment piece 
extends perpendicular from the club face and includes at 
least tWo 90 degree sides. 
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13. The device of claim 4, wherein said alignment piece 
includes at least one side includes a magnetic portion. 

14. The device of claim 4, Wherein said lie measurer 
includes a measuring surface adjustably disposed to the club 
and having a plurality of incrementally spaced markings 
indicating a degree of lie angle and a pointer operably 
associated With said measuring surface such that When a ?rst 
end of said pointer aligns With said registration point a 
second end of said pointer is disposed adjacent one of said 
markings indicative of lie angle. 

15. A device for measuring bounce of a golf club, Which 
includes: 

a means for registering the golf club in a registration 
position; and 

a bounce measurer operably associated With said means 
for registering and adjustably disposable adjacent a 
predetermined point of a sole of the club Wherein said 
predetermined point is determined by a bounce edge 
and a bounce contact point. 

16. The device of claim 15, Wherein said means for 
registering includes an alignment piece con?gured to be 
disposed adjacent a face of the golf club and to eXtend in a 
predetermined angle therefrom to create a point of registra 
tion. 

17. The device of claim 16, Which further includes a loft 
measurer operably associated With said means for register 
ing to enable a loft measurement to be taken. 

18. The device of claim 16, Which further includes a lie 
measurer operably associated With said means for register 
ing to enable a lie measurement to be taken. 

19. The device of claim 17, Wherein said loft measurer is 
operably associated With said means for registering. 

20. The device of claim 17, Wherein said bounce measurer 
is connected to said loft measurer. 

21. The device of claim 17, Wherein said lie measurer is 
operably associated With said means for registering. 

22. The device of claim 15, Wherein said device includes 
an ability to perform said measurements on right and left 
handed clubs. 

23. The device of claim 15 , Wherein said bounce measurer 
includes a measuring surface adjustably disposed With 
respect to the club and having a plurality of incrementally 
spaced markings indicating a degree of bounce angle and a 
bounce pointer operably disposed adjacent said measuring 
surface such that When a ?rst end of said pointer is adjacent 
a predetermined bounce point of the club a second end of 
said pointer is disposed adjacent one of said markings 
indicative of bounce angle. 

24. The device of claim 23, Wherein said pointer includes 
a plurality of incrementally spaced markings indicating 
distance therebetWeen so that a distance betWeen a bounce 
edge of the club and bounce contact point of the club can be 
obtained to provide a bounce Width. 

25. The device of claim 24, Wherein said pointer includes 
a pair of bars slidably connected to said pointer Which can 
be longitudinally displaced and aligned adjacent one of the 
bounce edge and bounce contact point of the club. 

26. The device of claim 17, Wherein said loft measurer 
includes a measuring surface adjustably disposed to the club 
and has a plurality of incrementally spaced markings indi 
cating a degree of loft angle and a pointer operably associ 
ated With said measuring surface such that When a ?rst end 
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of said pointer aligns With said registration point a second 
end of said pointer is disposed adjacent one of said markings 
indicative of loft angle. 

27. The device of claim 16, Wherein said alignment piece 
eXtends perpendicular from the club face and includes at 
least tWo 90 degree sides. 

28. The device of claim 18, Wherein said lie measurer 
includes a measuring surface adjustably disposed to the club 
and having a plurality of incrementally spaced markings 
indicating a degree of lie angle and a pointer operably 
associated With said measuring surface such that When a ?rst 
end of said pointer aligns adjacent to said registration point 
a second end of said pointer is disposed adjacent one of said 
markings indicative of lie. 

29. The device of claim 15, Wherein said bounce measurer 
is movably connected to said means for registering such that 
said bounce measurer can be moved into contact With the 
sole of the club. 

30. A device for measuring loft of a golf club, Which 
includes: 

means for registering for the golf club in a registration 
position, and includes an alignment piece disposable 
adjacent a face of the golf club and to eXtend in a 
predetermined angle therefrom to create a point of 
registration; 

loft measurer operably associated With said means for 
registering to enable a loft measurement to be taken. 

31. The device of claim 30, Wherein said loft measurer 
includes a measuring surface adjustably disposed to the club 
and has a plurality of incrementally spaced markings indi 
cating a degree of loft angle and a pointer operably associ 
ated thereWith such that When a ?rst end of said pointer 
aligns With said point of registration a second end of said 
pointer is disposed adjacent one of said markings indicative 
of loft. 

32. A device for measuring lie of a golf club, Which 
includes: 

means for registering for the golf club in a registration 
position, and includes an alignment piece disposable 
adjacent a face of the golf club and to eXtend in a 
predetermined angle therefrom to create a point of 
registration; and 

lie measurer operably associated With said means for 
registering to enable a lie measurement to be taken. 

33. The device of claim 32, Wherein said lie measurer 
includes a measuring surface adjustably disposed to the club 
and has a plurality of incrementally spaced markings indi 
cating a degree of lie angle and a pointer operably associated 
thereWith such that When a ?rst end of said pointer aligns 
With said point of registration a second end of said pointer 
is disposed adjacent one of said markings indicative of lie. 

34. A method for measuring bounce of a golf club, Which 
includes the steps of: 

positioning a head of a golf club in a manner to gain 
access to a sole thereof, 

determining a bounce measuring point betWeen a leading 
bounce edge of the sole and a bounce contact point of 
the sole; and 

positioning a bounce measuring device adjacent said 
bounce measuring point Where upon so positioning a 
bounce angle is provided. 
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35. The method of claim 34, Which further characterized 
by positioning the bounce measuring device square to hori 
Zontal of a face of the club. 

36. A method for measuring loft of a golf club, Which 
includes the steps of: 

positioning a head of a golf club in a manner to gain 
access to a face thereof; 

positioning an alignment piece adjacent the face of the 
golf club to eXtend in a predetermined angle therefrom 
to create a point of registration; and 

aligning a loft measurer With said point of registration 
Where upon so positioning a loft angle is provided. 

37. A method for measuring lie of a golf club, Which 
includes the steps of: 

positioning a head of a golf club in a manner to gain 
access to a face thereof; 
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positioning an alignment piece adjacent the face of the 
golf club to eXtend in a predetermined angle therefrom 
to create a point of registration; and 

aligning a lie measurer With said point of registration 
Where upon so positioning a lie angle is provided. 

38. A method for measuring bounce Width of a golf club, 
Which includes the steps of: 

positioning a head of a golf club in a manner to gain 
access to a sole thereof; 

determining a leading bounce edge of the sole and a 
bounce contact point of the sole; and 

positioning a bounce Width measuring device adjacent 
said bounce measuring point Where upon so positioning 
a bounce Width is provided. 

* * * * * 


