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(57) ABSTRACT 

An apparatus for measuring the rolling resistance and other 
characteristics of a golf course putting green is disclosed 
herein. The present invention can be incorporated into a golf 
ball housing and used by golfers, greens keepers, and other 
persons to measure the green speed or Stimp, and other char 
acteristics, of a putting green on a golf course. 
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0017. With either the multiple acceleration measurements 
or the single acceleration measurement and the time measure 
ment, the deceleration experienced by the apparatus as a 
result of rolling resistance can be calculated. In the embodi 
ment of a golf ball, the deceleration of the golf ball may be 
related to the “stimp” measurement through physics. The 
“stimp” measurement is also known as the speed of the green 
and is quite useful for understanding the characteristics of a 
putting green. 
0.018. In another embodiment, the sensor element could 
comprise a transmitter that is read by one or more receiver 
elements at locations outside the apparatus. The measure 
ments regarding the relationship between the receiver ele 
ments and the transmitter, if taken several times during the 
movement of the apparatus, could be used to calculate the 
locations by triangulation. Then, the several locations along 
with their intermediate time intervals could be used to calcu 
late the Stimp. 
0019. Also using a form of triangulation calculation in 
another embodiment, the sensor element could be a GPS 
receiver. The measurements of location by the GPS receiver 
by accessing the GPS satellites at several times during the 
movement of the apparatus could be used to calculate the 
Stimp. 
0020. The power storage element is connected to the pro 
cessor element and/or the sensor element in Such a way to 
store and transfer power to other elements. The power storage 
element may comprise a battery, capacitor, coils, Some com 
bination thereof, or other. The power storage element may 
also be rechargeable. 
0021. The housing element can be any structure sufficient 
to contain and protect the sensor element, the power storage 
element, and possibly some other elements in that embodi 
ment. In one embodiment, the housing element would be a 
golfball. In this embodiment, the golf ball could be the same 
size, shape, weight, and have the same Surface elasticity and 
other properties as a golfball commonly used by golfers. 
0022. Of course, the present invention can be used for 
various functions relating to other sports and industries. As 
Such, in alternative embodiments, the housing element could 
be, for example, a basketball, baseball, baseball bat, football, 
tennis ball, tennis racket, racketball, Volleyball, tennis racket, 
croquetball, badminton shuttlecock, cricket ball, cricket bat, 
soccer ball, bowling ball, lacrosseball, billiards ball, billiards 
cue, water polo ball, or others. 
0023 The invention may optionally comprise additional 
elements. One Such optional addition is the processor ele 
ment, which would be connected to or in communication with 
the sensor element in Such a manner that allows it to receive 
the Velocity, location, time, and/or acceleration information 
from the sensor element. The processor element would be 
programmed to convert the raw measurements from the sen 
Sor element into deceleration, acceleration, Stimp, another 
calculation, and/or another output. 
0024 For example, by comparing the location of the appa 
ratus at three or more times, the deceleration of the apparatus 
can be calculated. Alternatively, by comparing the speed 
imparted by the initial impact and the time it took to stop, the 
deceleration of the apparatus can be calculated. Further, in the 
case of a golfball embodiment, the deceleration of the appa 
ratus can be used to calculate the green speed on the golf 
course, or Stimp. 
0025. The base element would be an element of the appa 
ratus outside of the housing element. The base element could 
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comprise Some of the other elements (e.g. display element, 
speaker element, output element, input element), a power 
Supply (e.g. batteries, AC wall unit, both, or other), inductive 
coils for non-contact power transfer or other method of trans 
ferring power to the power storage element within the hous 
ing element, and other characteristics useful to the practice of 
this invention. Further, the apparatus may be configured to be 
taken apart to replace batteries or to accept a connection for 
charging. 
0026. A display element could visually represent the cal 
culated Stimp, measurement or other data to the user. Other 
embodiments may provide navigation prompts for the golfer 
to program the apparatus. Alternative embodiments may 
present other information to the user through the display 
element. 
0027 Similarly, a speaker element would audibly convey 
the calculated Stimp, measurement or other calculated figure 
to the user. The speaker element could also audibly convey 
navigation prompts or other information as well. 
0028. An input element would provide a way for the user 
to enter information or commands into the apparatus. For 
example, the input element might detect a pattern of pressure 
on the housing of the apparatus to turn the apparatus “on” or 
“off” or another command. Also, the input element might 
comprise a microphone to detect speech patterns or another 
way of inputting the information. 
0029. An output element would convey measurement, 
Stimp, or other information to the user. For example, the 
output element might send a signal to an external unit (e.g. the 
base element, an external communication protocol like a 
Bluetooth, Zigby, modulation of a non-contact inductive 
charging circuit or other). In another embodiment, the output 
element might vibrate, change color, change shape, or in 
Some other way convey a message to the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 These and other features, aspects, and advantages of 
the present invention will become better understood with 
regard to the following description, appended claims, and 
accompanying drawings where: 
0031 FIG. 1 shows a cross section of an embodiment of 
the golf ball in accordance with the present invention; 
0032 FIG. 2 shows a cross section of an embodiment of 
the golf ball and base unit in accordance with the present 
invention; 
0033 FIG. 3 shows a cross section of an embodiment of 
the golf ball and base unit in accordance with the present 
invention; and 
0034 FIG. 4 shows an embodiment of the golf ball and 
charging and display base unit in accordance with the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0035. The present invention is an apparatus 10 for mea 
Suring various characteristics of a section of turf. The appa 
ratus can be used by both greens keepers and golfers to 
determine the speed of a golfgreen without a cumbersome set 
of equipment, without inputting the distance the ball traveled, 
and calculating the green speed over a smaller or larger dis 
tance than a Stimpmeter requires. 
0036 FIG. 1 shows one embodiment of the apparatus 10. 
The illustrated embodiment comprises a sensor element 12, 
power storage element 14, and housing element 16. 
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0037. The sensor element 12 measures the acceleration or 
deceleration of the apparatus as defined by the housing ele 
ment 16, or takes other measurements from which the accel 
eration or deceleration can be calculated. The sensor element 
12 may be an accelerometer. The accelerometer may take a 
measurement of acceleration by detection of the movement of 
a'gas bubble, the relationship of a cantilever or other type of 
beam to a proof mass, another type of micro electromechani 
cal system (commonly known as, MEMS), or another type of 
acceleration detection. The acceleration detection may be 
continuous during the movement of the apparatus as defined 
by the housing element 16, or the acceleration may be taken 
at discrete points during the movement of the apparatus as 
defined by the housing element 16. 
0038 Alternatively, the sensor element 12 may measure 
the velocity and time of the apparatus as defined by the 
housing element 16 in order to determine the acceleration. 
The velocity and time could be measured with a sensor ele 
ment comprising a speedometer and a timer. 
0039. Yet another alternative is that the sensor element 12 
measures the location of the apparatus as defined by the 
housing element 16 at several times. The location and time of 
the apparatus as defined by the housing element 16 can be 
used to calculate the acceleration also. The location may be 
detected in several ways, including but not limited to a sensor 
element that comprises a unit that transmits, a unit that 
receives, or a transceiver that does both. The sensor element 
12 as a location transmitter could be readby receivers outside 
the apparatus, could be read by processor element 22 when it 
is a part of the base element 24, as shown in FIG. 2, or another 
element capable of receiving the transmission. The location 
of the apparatus 10 could be determined with triangulation 
calculations with the measurements. The sensor element 12 
as a location receiver could receive GPS information from 
outside the apparatus 10 to determine the location by trian 
gulation. Then, the several locations could be used to calcu 
late the deceleration due to rolling resistance and then the 
stimp of the green. The calculations could be done by the 
processor element 22, or outside of the apparatus 10. 
0040. The power storage element 14 is the source of power 
for the rest of the elements within the housing element 16. The 
power storage element 14 may be a battery, capacitor, or any 
other suitable power storage unit now known or later devel 
oped. The power storage element 14 may be a power Supply 
itself without need for deriving power from an outside source 
(e.g., a battery), or it may be capable of gaining more power 
or recharging by induction, an AC wall unit or another 
method. The power storage element 14 may be entirely inside 
the housing unit 16, or it may have some way of connecting to 
the outside of the housing unit (e.g., a socket with a corre 
sponding plug, where the Socket is a break in the outer wall of 
the housing element 16, and where there may be some method 
of covering the socket, not shown in any figures). Further, the 
apparatus 10 may be configured such that the housing ele 
ment 16 opens up or can be disassembled so the power storage 
element 14 can be recharged or replaced. 
0041. The power storage element 14 may be connected to 
the sensor element 12 in Such a way that power can be trans 
ferred from one to the other. In an embodiment with a pro 
cessor element 22 (as shown in FIGS. 2 and 3), the power 
storage element 14 is connected to the processor element 22 
in Such a way that power can be transferred from one to 
another. In an embodiment with additional elements in the 
housing element 16, the power storage element 14 may also 
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be connected to the other elements (e.g., display element 28, 
speaker element 30, output element 32, input element 34) in 
Such away that power can be transferred from one element to 
another (elements shown in housing element 16 in FIG. 3, 
connections not shown). 
0042. The housing element 16 can be any structure suffi 
cient to contain and protect the sensor element and the power 
storage element, as shown in FIG.1. In an embodiment with 
additional elements, as shown in FIGS. 2 and 3, the additional 
elements may be contained in the housing element 16 also. In 
the preferred embodiment, the housing element 16 would be 
a golfball. In this embodiment, the housing element 16 would 
be the same size, shape, weight, and have the same Surface 
properties as a golf ball commonly used by golfers. The 
housing element 16 may be translucent in its entirety or over 
certain sections such that certain elements inside the housing 
element 16 can be viewed by the user, possibly to observe a 
display within the housing element 16. The housing element 
16 may be constructed from any suitable material. Such mate 
rials include but are not limited to metal, plastic, fiberglass, 
Kevlar, carbon fiber, glass, or any of their combinations. 
0043. In alternative embodiments that are not shown, the 
housing element 16 could be in the shape of for example, a 
basketball, baseball, baseball bat, football, tennis ball, tennis 
racket, racket ball, Volleyball, tennis racket, croquet ball, 
badminton shuttlecock, cricket ball, cricket bat, soccer ball, 
bowling ball, la cross ball, billiards ball, billiards cue, water 
polo ball, or others. 
0044 FIGS. 2 and 3, show embodiments of the apparatus 
20 and 40, which show the various elements in different 
locations: either in the housing element 16 or in the base 
element 24. Most of the elements may be placed within either 
the housing element 16 or in the base element 24 in any 
combination, as useful to implement the invention. The place 
ment of the elements should not limit the placement or com 
bination of placement of the elements into the housing ele 
ment 16 or the base element 24. 
0045. A processor element 22 could be a microprocessor, 
or other mechanism capable of completing the necessary 
functions in the invention. A processor element 22 may be 
present or it may be absent altogether. A processor element 
22, if present, may be in the housing element 16 or in the base 
element 24. A processor element 22 may be required to 
receive data, complete calculations to determine Stimp or 
other calculations, transmit data, or other functions. For 
example, data may be sent to the display element 28 in Such a 
manner that the processor element 22 is driving the display 
element 28 directly or may be sent to the display element 28 
which uses its own controller to prepare the data for display. 
0046. The base element 24 could be configured to reside 
outside of the housing element 16. A base element 24 may be 
present as in embodiments 20 and 40 as shown in FIGS. 2 and 
3, or it may be absent, as shown in FIG. 1 without departing 
from the scope of the present invention. The base element 
could comprise some of the other elements (e.g. display ele 
ment 28, speaker element 30, processor element 22, output 
element 32, input element 34, or others), a power source 
element 26 (e.g. batteries, AC wall unit, both, or other), non 
contact inductive charging coils or other method of transfer 
ring power to the power storage element 14 within the hous 
ing element 16, and any other characteristic useful to the 
practice of this invention. 
0047. A power source element 26 may be present in the 
base element 24 as an additional source of power for the 



US 2010/0285903 A1 

elements in the base element 24, in the housing element 16, 
and may be a source of power for the power storage element 
14, as well. The power source element 26 may include induc 
tive coils for non-contact power transfer, battery (S), a com 
puter via a USB connection, AC wall unit, some possible 
combination, or any other Suitable power Supply. 
0048. A display element 28 may be present in the inven 
tion and, if present, may be in the housing element 16 or in the 
base element 24. The display element 28 might be connected 
to the processor element 22, power storage element 14 if in 
the housing element 16, the power source element 26 if it is in 
the base element 24, or another element. The display element 
28 may be any technology Suitable for conveying the data. 
Such technology includes but is not limited to, seven-segment 
displays and pixel based displays. The display may be a 
projection type technology. The display may also represent 
data points without using traditional alphanumeric charac 
ters. For example, the display may use symbols, different 
colors, or temperatures to represent the data. 
0049. In other embodiments, the display element 28 may 
provide navigation prompts for the user to learn about or 
program the apparatus 10. Alternative embodiments may 
present other information to the user through the display 
element 28. 
0050. Similarly, a speaker element 30 would audibly con 
vey data, like calculated Stimp, measurement or other figures, 
to the user. The speaker element 30 might also audibly convey 
navigation prompts or other information as well. A speaker 
element 30 may be present in the invention and, if present, 
may be in the housing element 16 or in the base element 24. 
The speaker element 30 might be connected to the processor 
element 22, power storage element 14 if in the housing ele 
ment 16, the power source element 26 if it is in the base 
element 24, or another element. 
0051. An output element 32 would convey measurement, 
Stimp, or other information to the user in some way other than 
the display element 28 or the speaker element 30. For 
example, the output element might send data over wireless 
communication Such as radio or infrared frequency waves to 
a processor element 22, a device outside of the apparatus 10, 
Such as an external communications protocol like a Blue 
tooth, a computer, radio, cell phone, or another element 
capable of reading the data sent by the output element 32. In 
another embodiment, the output element might vibrate, 
change color, change shape, change temperature, or in some 
other way convey a message to the user. 
0052. The presence of a display element 28 and/or a 
speaker element 30 does not preclude the possibility of 
including an additional output element 32 in a particular 
embodiment. An output element 32, if present, may be in the 
housing element 16 or in the base element 24. The output 
element 32 might be connected to the processor element 22, 
power storage element 14 if in the housing element 16, the 
power source element 26 if it is in the base element 24, or 
another element. 
0053 An input element 34 could provide a way for the 
user to enter information or commands into the apparatus. For 
example, the input element 34 might detect a pattern of pres 
Sure on the housing of the apparatus to turn the apparatus “on” 
or “off” or another command. Also, the input element might 
comprise a microphone to detect speech patterns or another 
way of inputting the information. The input element 34 might 
also be a more elaborate input method Such as a keyboard, 
number panel or other input method, especially where the 
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input element 34 is a part of the base element 24. The input 
element 34 might be connected to the processor element 22, 
power storage element 14 if in the housing element 16, the 
power source element 26 if it is in the base element 24, or 
another element. An input element 34 may be present in the 
invention and, if present, may be in the housing element 16 or 
in the base element 24. The input element 34 might be con 
nected to the processor element 22, power storage element 14 
if in the housing element 16, the power source element 26 if 
it is in the base element 24, or another element. 
0054. In an embodiment where the housing element 16 is 
a golfball and the desired data by the user is the stimp of a golf 
green, the golfer can use the apparatus in several ways. The 
user could hit the housing element 16 with a putter (not 
shown) or other golf club (not shown). The golfer could roll 
the housing element 16 by hand, or simply, nudge the housing 
element 16 with the golfer's foot. The golfer only need to 
exert minimal effort compared to a traditional Stimpmeter. 
0055 FIG. 4 shows an embodiment of the present inven 
tion that includes some or all of the elements described above, 
including a golfball 50 along with a base unit 60. The golfball 
50 is made up of the inertial golf ball 52, an electronics 
package 54, an inductive charging coil 56 and the different 
resilient layers 58 of the golfball 50. As described herein, the 
electronics package 54 includes such elements as the inertial 
sensing system, the charge control system and the communi 
cations system. 
0056. The base unit 60 also shown in FIG. 4 is made up of 
the charge and display base unit 62 for charging the golfball 
50 and displaying information pertinent to the functions of 
the present invention and described herein. The base unit 60 is 
also made up of the golfball receptacle 64, the digital display 
66, and the battery compartment 68. Alternatively, the base 
unit 60 can be configured to be plugged into a standard wall 
outlet for power. 
0057. In use for example, the golfball 50 is placed into the 
base unit 60 in the golfball receptacle 64 in order to charge the 
golfball 50. Other methods can be used to charge the golfball 
50, including connectors as are standard on most electronic 
equipment. Once charged, the user can putt the golfball 50 on 
a particular green, and the electronics 54 will determine the 
green speed or stimp. The user then places the golf ball 50 
back into the base unit 60 in the golfball receptacle 64 where 
the communications system in the golf ball 50 can commu 
nicate with the base unit 60. Again, the connection between 
the golf ball 50 and the base unit 60 does not have to be 
wireless and a standard connector may provide the commu 
nication link instead. The display 66 then can indicate the 
green speed or Stimp to the user as described herein. Further, 
as described herein, the golf ball 50 can communicate to the 
base unit 60 (or to some other receiver) without the need to be 
placed back into the base unit 60. 
0.058 Although the present invention has been described 
in considerable detail with reference to certain preferred ver 
sions thereof, other versions are possible. Therefore, the spirit 
and scope of the appended claims should not be limited to the 
description of the preferred embodiment or alternative 
embodiments contained herein. 

1. An apparatus for measuring the speed of a golf course 
putting green by accelerating and decelerating an inertial golf 
ball across a portion of the golf course putting green compris 
ing: 
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a. an inertial golf ball, said inertial golfball comprising a 
housing, said housing being configured to replicate a 
standard golfball in shape and size; 

b. a sensor element, said sensor element being located 
inside said housing, said sensor element functioning to 
sense the acceleration and deceleration of the inertial 
golf ball; 

c. a data transmission system, said data transmission sys 
tem being located inside said housing, said data trans 
mission system functioning to transmit data received 
from said sensor element inside said inertial golf ball to 
the outside of the inertial golf ball; 

d. a power storage element, said power storage element 
being located inside said housing, said power storage 
element functioning to provide power to the sensor ele 
ment and the data transmission system of the inertial 
golf ball; 

wherein said inertial golfball can be accelerated across the 
portion of the golf course putting green Such that said 
sensor senses the acceleration and deceleration of the 
inertial golfball as it travels across the portion of the golf 
course putting green, and said data transmission system 
transmits information received from said sensor element 
to the outside of the inertial golf ball. 

2. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said housing is completely 
sealed with no access to the inside of the inertial golf ball. 

3. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said housing is completely 
sealed except for a socket that allows access to said power 
storage element inside the inertial golfball. 

4. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said housing has a remov 
able cover, said removable cover can be removed to provide 
access to said power storage element. 

5. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said housing has a partially 
or entirely translucent cover, said translucent cover providing 
visual access to said sensor element and power storage ele 
ment. 

6. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said sensor element is an 
accelerometer. 

7. The apparatus for measuring the speed of a golf course 
putting green in claim 6, wherein said sensor element deter 
mines movement of said inertial golfball continuously. 

8. The apparatus for measuring the speed of a golf course 
putting green in claim 6, wherein said sensor element deter 
mines movement of said inertial golf ball at discrete points 
during the movement of said inertial golf ball. 
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9. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said sensor element is a 
speedometer and timer, Such that said sensor element deter 
mines the velocity of the inertial golf ball at particular times 
during the movement of the inertial golf ball. 

10. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said data transmission sys 
tem is a display visible from the outside surface of the inertial 
golf ball. 

11. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said data transmission sys 
tem is a speaker providing audible information to the outside 
surface of the inertial golf ball. 

12. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said data transmission sys 
tem is a wireless communication system providing informa 
tion to the outside of the inertial golf ball. 

13. The apparatus for measuring the speed of a golf course 
putting green in claim 12, wherein said wireless communica 
tion system is one of radio waves or other electromagnetic 
waves capable of being transmitted, Bluetooth or other exter 
nal communication protocols. 

14. The apparatus for measuring the speed of a golf course 
putting green in claim 1, wherein said power storage element 
is one of a battery, capacitor, inductive coil or other device 
allowing for non-contact power transfer. 

15. The apparatus for measuring the speed of a golf course 
putting green in claim 1, further comprising a base unit, said 
base unit comprising: 

a. a receiver, said receiver receiving information from said 
data transmission system in said inertial golfball, 

b. a processor, said processor processing the information 
received from said data transmission system in Saidiner 
tial golfball and sending the processed information to a 
display, 

c. said display capable of displaying the processed infor 
mation. 

16. The apparatus for measuring the speed of a golf course 
putting green in claim 15, wherein said base unit further 
comprises a receptacle, said receptacle configured to receive 
said inertial golf ball for charging and transmitting data. 

17. The apparatus for measuring the speed of a golf course 
putting green in claim 15, wherein said base unit further 
comprises an input element, said input element allowing the 
entry of input information or commands. 

18. The apparatus for measuring the speed of a golf course 
putting green in claim 15, wherein said input element is one or 
more of an on/off Switch, a keyboard, or a microphone. 
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