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(57) ABSTRACT 

For manufacturing a personal golf putter there are provided 
a putting surface With at least one hole into Which a golfer 
putts balls, an initial putter With Which the golfer hits the 
balls so as to put the balls into the hole, sensors for sensing 
parameters of the putter during hitting the balls by the golfer 
to putt the balls into the hole, a data processor for processing 
data correspondingly to the sensed parameters, a transmitter 
for transmitting data corresponding to the sensed param 
eters, a computer for receiving, determining ?nal parameters 
of a personal putter based on the dat, and making the 
personal putter With the parameters that are unique to the 
golfer, With the sensors, processor and transmitter being 
incorporated in the initial putter. 
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Flow chart: [- 210 

Golfer with a need for custom ?tted golf club putter. / 

K220 l l 
At a custom ?tting golf club pro shop, the golfer is equipped with a Putter known speci?cation: 

Serial number-electronically transmitted with each swing data. 
Lie and loft angles, 
Shaft length, 
Putter club head weight, 
Shaft weight. 

230\l l 
Golfer hits series of golf balls from varying distanses to the hole. All balls are of samk 
make and speci?cation.Each swing data electronically transmitted wirelessly to a remote 
computer for data collection,organization,and storage with appropriate comments. 

K240 ‘ l 
FData transmitted via Internet connection to remote design center. ] 

250i _ l 
At design center-swing data is analyzed and configured putter specificatiorxs realized. 

I Mathematical models using proven laws of conservation of energy,Newton ws,etc 
are employed by the computer software to realize custom club. 

260\ Q l 
Computer develops codes for CNC machine.CNC machine is employed to make \ 
the new configured putter to exact precision specification. 

270i ‘ l 
The putter is ?tted with a shaft and lie and loft angles tuned in to realize \ 
a con?gured putter. 

280 w 
I Quality control veri?es the new putter performance. \ < ' 

290w _ , 

Putter is shipped to Golfer-customer. \ 
On the shipping day credit card is charged and receivables realized. 

FIG. 2 
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110 

\ 114 System Block Diagram 3 
Golf Club Antenna 112 

[~11 11¢ 
Battary DC __ ’ gig/EX BIue 
Power p 1 Module 

113 116 
f Mixed signal with RAM /\ 

Switch -—-> Microprocessor in the <-— 

Handle 

118 Sensors - in the handle 
\/\ Measure lie/loft angles, 

putter path 

Sensors in the Club Head 
119/\/ Measure acceleration and 

deceleration, putter path 
and rotation 

FIG. 71A 
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SYSTEM FOR AND A METHOD OF 
MANUFACTURING PERSONAL GOLF PUTTERS 

CROSS REFERENCE TO A RELATED 
APPLICATION 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 09/920,529, ?led on Aug. 1, 
2001. 

[0002] This application is based on provisional patent 
application serial No. 60/473,317 Jun. 4, 2003, from Which 
the priority is claimed. 

[0003] This application is based on provisional patent 
application serial No. 60/442,548 Jan. 27, 2003, from Which 
the priority is claimed. 

BACKGROUND OF THE INVENTION 

[0004] The present invention relates to a system for and a 
method of manufacturing personal golf putters in accor 
dance With individual sWing characteristics of a golfer. 

[0005] In the past ?ve years, technology relating to the 
game of golf has evolved rapidly, With many different 
systems having been implemented for improving a golfer’s 
performance and quality of the golf clubs utiliZed. 

[0006] US. Pat. Nos. 4,063,259 and 4,375,887 disclose 
techniques for detecting golf club head position, and golf 
ball position, shortly after impact using photoelectric means 
to trigger a ?ash so as to permit a photograph to be taken of 
the head and golf ball ?ight characteristics (eg Launch 
angels) Where data is collected using external monitoring 
cameras using standard golf club. 

[0007] US. Pat. Nos. 6,565,448 B2, 5,342,054; 5,697, 
791; 5,486,001; 5,472,205; 5,249,967; 5,154,427; 5,111, 
410; and 4,713,686 disclose systems and methods for ana 
lyZing a golfer’s sWing, and providing feedback to the golfer 
based on images collected using external video cameras and 
standard golf clubs. 

[0008] US. Pat. Nos. 5,501,463 and 5,575,719 disclose 
techniques using external cameras for detecting club head 
position shortly after impact using cameras capable of 
receiving light from multiple re?ectors placed on the club 
head prior to the sWing. 

[0009] The other solution disclosed in US. Pat. Nos. 
2,416,0942; 4,545,576; 4,713,686; 4,755,881; 4,860,096; 
4,891,748; 5,111,410, 5,184,295; 5,210,603; 5,333,061; 
5,342,054, 5,441,256; 5,472,205 5,486,001; 5,501,463; 
5,575,791, 5,591,091, 5,772,522, 5,797,805; 5,214,417, 
5,823,387; 5,827,127; 5,864,960; 5,911,636; 5,951,410, 
6,041,651; 6,565,448. 
[0010] It is believed that the existing system and methods 
can be further improved. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, it is an object of the present invention 
to provide a system and a method of manufacturing personal 
golf putters, Which avoids the disadvantages of the prior art. 

[0012] In keeping With these objectives and With others 
Which Will become apparent hereinafter, one feature of the 
present invention resides, brie?y stated, in a system for 
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manufacturing a personal golf putter, comprising a putting 
surface With at least one hole into Which a golfer putts balls; 
a putter With Which the golfer hits the balls so as to put the 
balls into the hole; sensing means for sensing parameters of 
the putter during hitting the balls by the golfer to putt the 
balls into the hole; collecting and processing means for 
collecting and processing data corresponding to said sensed 
parameters; transmitting means for transmitting said data 
corresponding to the sensed parameters; computer means for 
receiving and processing said data; and design and manu 
facturing means for receiving the data from said computing 
means, determining ?nal parameters of a personal putter 
based on said data, and making the personal putter With said 
parameters, said sensing means, said collecting and process 
ing means, and said transmitting means being incorporated 
in said putter. 

[0013] Another feature of the present invention resides, 
brie?y stated, in a method for manufacturing a personal 
putter, comprising providing a putting surface With at least 
one hole into Which a golfer puts balls; providing a putter 
With Which the golfer hits the balls so as to put the balls into 
the hole; sensibly sensing means parameters of the, putter 
during hitting the balls by the golfer to putt the balls into the 
hole; collecting and processing data corresponding to the 
sensed parameters by collecting and processing means; 
transmitting said data corresponding to the sensed param 
eters by transmitting means; receiving and processing said 
data by computer means; receiving the data from said 
computing means, determining parameters of a personal 
putter based on said data, and making the personal putter 
With said parameters by design and manufacturing means; 
and incorporating said sensing means, said collecting and 
processing means, and said transmitting means in said 
putter. 

[0014] When the system is designed and the method is 
performed in accordance With the present invention, it is 
possible to analyZe golfer’s individual sWing characteristics 
and to determine based on that analysis a suitable golf club 
con?guration for the golfer With the use of the sensing and 
transmitting means Which are incorporated in a normal golf 
putter With data related to the golfer’s sWing obtained in the 
most natural setting, i.e. unencumbered With cameras, lights 
and associated equipment, and to manufacture a personal 
golf putter exactly in accordance With personal characteris 
tics of the golfer, by Wirelessly taking the data from the golf 
putter in a remote computer device for collecting, computing 
and analyZing the data and subsequent transmission of the 
data to a design and manufacturing facility Which manufac 
tures a personal golf putter in correspondence With personal 
characteristics of the golfer. 

[0015] In accordance With one exemplary embodiment of 
the invention, the sensing means include at least one memes 
accelerometer sensor With at least one axis acceleration 
measuring means built on a single monolithic integrated 
circuit; the said sensing means is embedded in the golf head 
and shaft, and transmitting means include a microprocessor 
mounted in the shaft of the golf club and communicating 
Wirelessly signals to the remote computer means. 

[0016] In accordance With another embodiment of the 
present invention, the computer is connected to a display 
interface With means to display text images and graphics, 
and in addition means is included for analyZing the dis 
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played graphics and text data of the golfer’s swing. Dis 
played graphics can include putter club head acceleration/ 
deceleration color coded line graph, putter path tracking line 
alongside acceleration line, lie and loft angles at address and 
at moment of impact With golf ball, color coded positions of 
the top of the grip, displaying information related to Wrist 
applications and its effect in a putting stroke and ball speed 
factor. 

[0017] In accordance With another embodiment of the 
present invention, the golf putter is electrically activated and 
the remote computer is also activated; and golfer’s sWing 
related data from the said golf club are automatically relayed 
to the computer Wirelessly and the feedback relayed to the 
computer Wirelessly and the feedback relayed to the golfer 
is instantaneously displayed on a computer screen. The 
feedback displayed include the actual ball travel distance is 
measured and a target distance is entered in the database, and 
the golfer is ready to make a neXt sWing. Each sWing data is 
displayed and stored in the computer database until a full set 
of data is provided to the satisfaction of an instructor. 

[0018] In accordance With another embodiment of the 
present invention, the golfer’s data can be e-mailed to a 
remote location, in particular to a golf putter design and 
manufacturing center. The center can be provided With 
means for interpretation and analysis of the data and With 
means for providing recommendations for a speci?c con 
?guration of the golf putter. 

[0019] In accordance With still another embodiment of the 
present invention, in the design center computer can be 
provided With means for generating a machine language 
coded ?le for CNC machines With the use of mathematical 
models and With means to interface With the golfer’s sWing 
data, Wherein the speci?cation criteria of a personal golf 
putter include club head Weight, lie and loft angles of the 
putter head and the overall lie and loft angles for the golf 
putter, and shaft length and shaft Weight. 

[0020] In accordance With still a further feature of the 
present invention, the computer at the design and manufac 
turing center is provided With means for simulation, based 
on the golfer’s sWing data and the manufactured personal 
golf putter database, to test if the thusly manufactured golf 
putter Will result in better or improved results of the golfer. 

[0021] Also, means can be provided for con?rming that 
the golf putter speci?cations are such that they provide a 
golfer With desired sWing results, based on an analysis of the 
performance of a golf ball folloWing impact With the manu 
factured personal golf putter, or on and analysis of the 
golfer’s Wrist movements during the golf sWing. 

[0022] The novel features Which are considered as char 
acteristic for the present invention are set forth in particular 
in the appended claims. The invention itself, hoWever, both 
as to its construction and its methods of operation, together 
With additional objects and advantages thereof, Will be best 
understood from the folloWing description of speci?c 
embodiments When read in connection With the accompa 
nying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a vieW shoWing a golfer With a golf 
putter, a golf ball, on a putting green and Wirelessly con 
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nected pocket personal computer of the system and method 
in accordance With the present invention. 

[0024] FIG. 2 is vieW shoWing a ?oWchart of the system 
and method of the present invention; 

[0025] FIG. 3 is a vieW shoWing some features of a golf 
putter in accordance With the present invention, Which is 
used in the inventive system and method; 

[0026] FIG. 3A is a cross sectional vieW shoWing sensor 
mounted in shaft in accordance With the present invention, 
Which is used in the inventive system and method; 

[0027] FIG. 3B is a vieW shoWing the top of the golf putter 
With a light emitting diode and a speaker; 

[0028] FIG. 4 is a vieW illustrating a display shoWing 
acceleration and putter path color coded; color coded posi 
tion of the grip handle in accordance With the present 
invention, Which is used in the inventive system and method; 

[0029] FIG. 5 is a vieW illustrating a display shoWing lie 
and loft angles color coded; and ball speed factor teXt 
message in accordance With the present invention, Which is 
used in the inventive system and method; 

[0030] FIGS. 6a, 6b, 6c are vieWs shoWing a con?gured 
putter head, a con?gured putter assembly correspondingly; 

[0031] FIGS. 7a and 7b are vieWs shoWing a putter open 
position and putter closed position at impact; 

[0032] FIG. 8 is a vieW showing graphical plots as shown 
on computer display of data received during implementing 
of the inventive method and system; 

[0033] FIG. 9 is a vieW illustrating sensing of correspond 
ing parameters of a golfer’s sWing With a golf putter in 
accordance With the present invention; 

[0034] FIG. 10 is a vieW additionally illustrating sensing 
of corresponding golfer’s parameters of a golf putter in 
accordance With the present invention; and 

[0035] FIG. 11a and 11b is a vieW schematically shoWing 
the inventive system in general representation. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0036] The system and method in accordance With the 
present invention are illustrated in this application by shoW 
ing hoW personal golf putter can be produced in accordance 
With the invention to be customiZed in accordance With 
golfer’s characteristics. It is hoWever to be understood that 
the term “golf putter” is used in a broad sense, and the same 
system and method can be used for manufacture of other 
personal clubs, such as drivers, irons, Wedges, sand Wedges 
and similar golf clubs. 

[0037] As shoWn in FIG. 1, the system in accordance to 
the present invention has an initial putter, 300 With embed 
ded electronic sensors With means to transmit and receive 
RF signals via Bluetooth module 360 having signal receiv 
ing and transmitting means, an arti?cial putting surface 10; 
and a pocket personal computer 60 With means to receive 
and transmit RF signals from the putter 300. Ahole 30 in the 
putting surface 10 is the target for a golfer to roll ball into 
it. The putting surface is marked With concentric rings 14, 
placed about 5 feet apart for easy distance measuring. The 
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system is suitable for either indoor or outdoor use. The putter 
300 at the top of the grip 356 illuminates LED 366 or LCD 
display to shoW system status. 

[0038] The means for sensing characteristics of the golf 
putter during swinging, the means for collecting and pro 
cessing data corresponding to the sensed characteristics, and 
means for transmitting corresponding data to a computer are 
incorporated in the golf putter. 

[0039] The output of the putter 300 is Wirelessly con 
nected to the computer 60. The computer Which can be 
formed a pocket PC; IPAQ 5400 series HP-Compaq com 
puter With built-in integrated display 62 for revieWing visual 
images and text messages. 

[0040] In one exemplary embodiment of the present 
invention, the computer 60 can include softWare for inter 
acting With the putter data and control signals. 

[0041] FIG. 2 shoWs a How chart illustrating correspond 
ing steps of the inventive method Which is realiZed in this 
inventive system. As shoWn in FIG. 2, a golfer 5 has a need 
for custom ?tted golf club (step 210) and he must be ?rst be 
equipped With an initial-putter 300 (step 220). The golfer, 5 
at a custom ?tting golf pro shop is equipped With a golf 
putter 300 of knoWn speci?cation (aka initial Putter), iden 
ti?ed as such With Serial number Which Will be electroni 
cally transmitted With each sWing data, Which includes data 
on: lie and loft angles, shaft length, putter club head Weight, 
shaft Weight. A golfer 5 hits series of golf balls from varying 
distances to the hole (step 230). All golf balls are of same 
make and speci?cation. Each sWing data are processed by 
the microprocessor MP to provide data corresponding to the 
sensed parameters, and then the data are electronically 
transmitted Wirelessly to the computer, 60 for data collec 
tion, organiZation, and storage With appropriate comments. 
The data are then transmitted by the computer 60 via internet 
connection to remote design and manufacturing center (step 
240). At design center—sWing data are analyZed using 
engineering Workstations With softWare means to con?gure 
a speci?cation for neW putter head Which is shoWn in FIG. 
6a and a con?gured putter shaft Which is shoWn in FIG. 6b 
and a con?gured putter shaft Which is shoWn in FIG. 6c and 
the con?gured putter speci?cation is realiZed (step 250). The 
speci?cation includes club head Weight, lie and loft angles, 
and ball striking surface characteristics and angular dimen 
sions, shape of the sole, location of the center of gravity of 
the putter head assembled With the shaft. In step 260, a 
computer at the design and manufacturing center develops 
codes for the CNC machine Which is employed to make the 
neW personal con?gured putter to exact precision speci?ca 
tion. In step 270, the putter is ?tted With a shaft and lie and 
loft angles tuned in to realiZe a con?gured putter. In step 
280, quality control veri?es the neW putter performance. In 
step 290, the thusly produced personal putter is shipped to 
golfer. On the shipping day it is possible to charge credit 
card to receive payments. 

[0042] The putter system as disclosed contains an exem 
plary Putter 300 (FIG. 3) Which has a putter head 320 With 
embedded sensors Which include at least one gyro sensor 
340, xxx and at least one linear accelerometer sensor 340, 
xxx mounted on a printed circuit board 340 With an appro 
priate orientation With means to optimiZe signal strength and 
accuracy, With a connection means Wire 354 to a main 
printed circuit board 352 provided With a microprocessor 
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MP, With means for connecting to a battery 370, and means 
to connect to a Bluetooth module 360 With an antenna 364 
for Wireless transmission to a computer the 60 shoWn in 
FIG. 1. The Sensors Which are mounted on printed circuit 
board 350 are dual X and y monolithic sensors placed 
horiZontally to the earth E plane and x/y orientation placed 
With respect to putting stroke direction for measuring the lie 
and loft angles as Well as providing a system control signal 
for the microprocessor. The microprocessor collect and 
processes data related to parameters sensed by the sensors. 
The putter 300 has a rubber grip With an embedded multi 
functional momentary sWitch 358 and a light emitting diode 
366 placed on top of the grip 355. The light emitting diode 
366 can also be replaced With LCD displays With alphanu 
meric display characters for information related to controls 
and putter system status. By depressing and holding the 
sWitch for programmed time enables the golfer to select 
various control functions of the putter system. 

[0043] The sWitch 360 is used for turning on the electronic 
system of the initial golf putter (for example by pushing the 
sWitch and letting it go), for activating of sensing, data 
collecting and processing, and transmitting means (for 
example by further pushing the sWitch and letting it go), for 
resetting the electronic system in the event of malfunction 
(for example by pressing and holding the sWitch for 10 sec), 
for loading a neW softWare into the microprocessor Which 
collects and processes data and acts as a controller for 
controlling the system through the softWare (for example, by 
pressing and holding the switch for 30 sec). 

[0044] The light emitting diode 366 in correspondence 
With the above-listed modes of the sWitch 366a, for example 
?ashes for 15 sec, comes on and stays on for 2 sec and then 
turns off, ?ashes very quickly 15 cycles per 1 sec, ?ashes at 
60 cycles per sec., correspondingly. 

[0045] Aspeaker 366a (FIG. 3b) provides voice messages 
corresponding to the above listed 4 modes, for example 
“on”, “ready”, “reset”, “program”. 

[0046] A screW cap 367 is provided for closing a com 
partment for the battery. 

[0047] The putter head 320 includes a hosel 310, a back 
surface 380, a heel 314 and toe 317, a sole 330, and a front 
strike face 325. The front strike face 325 is ?at, and is set at 
approximately 4 degree loft 327 With respect to a line 
perpendicular to the sole 330. The putter head 320 and a 
putter shaft 304 are con?gured such that the putter 300 has 
a 74 degree. lie 390. The said lie angle, 390 can range from 
60 to 85 degrees as a part of custom ?tting. 

[0048] FIG. 3A shoWs a cross section of a dual axis linear 
accelerometer sensor assembly 350 mounted in the putter 
shaft 304. The sensor assembly comprises of a dual axis 
linear accelerometer sensor 340 mounted With its ?at surface 
on a ?at surface provided on a shaft insert 343 and angled 
to the shafts lie angle 390 With the horiZontal surface or the 
earth plane O-ring 3437 seals the inserts 343 in the interior 
of the shaft. In accordance to the invention, the position of 
the sensitive dual axis of the sensors must be approximately 
orthogonal 341 to the gravity vector force g. The Y axis 345 
of the sensor is mounted such that it’s pointing in the 
direction of the ball travel When hit squarely and it is 
orthogonal to the gravity g vector force. The x axis is 
positioned orthogonal to the y axis and the g vector force. 
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The sensor 340 is mounted on a conventional printed circuit 
board 342 With electronic components 344 on both sides of 
the board manufactured using conventional surface mount 
technology practiced in the electronic industry. The 
mechanical pin 348 is press ?t to hold the main printed 
circuit board 352 to the mount 343. 

[0049] FIG. 4 shoWs an interface displays output from 
computer 60 based on golf sWing data received from the 
putter 300 With the means to transmit and receive data 
Wirelessly 360, and received by computer 60 With means to 
receive and transmit data Wirelessly 64 (antenna). The 
computer 60 has the means to compute the data and display 
multi-color coded acceleration data 400 of the putter head 
club and putter path of the club head 420 (color yelloW) 
along the putter head length of travel L, of the putter head 
of a knoWn speci?cation, initial putter. The color for the 
acceleration is green 406; black 404 shoWs constant speed; 
and red 402 shoWs deceleration of the putter head The 
display shoWs ball speed factor 410 (text message in yelloW 
color), Which is the measured force by Which the embedded 
accelerometer sensors measure impulse magnitude at impact 
of club head and the golf ball at rest. The ball speed factor 
is a derived measure of the impulse force magnitude and is 
correlated to stimp measure of the putting greens. The golf 
ball goes from rest state to rolling state. The acceleration bar 
400 is multi-color coded; the black 404 shoWs the Zone 
Where putter stroke is at a constant speed, Zero acceleration. 
The red color 402 denotes deceleration of the putter head. 
The green color 406 denotes accelerating Zone of the putter 
head. The radio buttons, 450, are control buttons for the 
computer softWare. The red elliptical element 444 shoWs the 
position of the golf club shaft top part of the grip position at 
address, and it shoWs blue color 442 for the handle position 
at the moment of impact of the club head With the ball. In 
this example, it is a forWard press, term used by golfers, by 
forWard pressing the loft angled is de-lofted resulting in 
improper rolling of the golf ball and possible loss of direc 
tion control and distance the golf ball Will roll. 

[0050] In FIG. 4 the ball speed factor 410, is the computed 
force measured at impact of the putter club head 320 With 
sensor 340 and the golf ball, B (FIG. 3), based on the 
formula, F=ma, Where F is Force, m is Mass of the putter 
head, and a is the acceleration of the-putter head as mea 
sured by sensor 340 in FIG. 3. Using tabulated data of ball 
speed factor and the distances balls rolled for corresponding 
hits, the computer model With means of modeling, math 
ematical formulas related to conservation of momentum, 
impulse energies, and vector analysis are used to determine 
putter head mass, that Would be suitable to a particular 
golfer’s sWing characteristics. The results can be virtually 
tested on the computer to optimiZe the con?guration of the 
putter. 

[0051] FIG. 5 shoWs interface displays output from com 
puter 60 based on golf sWing data received from the Putter 
300 With the means to transmit and receive data Wirelessly 
360, and received by computer 60 With means to receive and 
transmit data Wirelessly 64 (antenna). The computer 60 has 
the means to compute the data and display color coded lie, 
500(gray), 520(green) and loft, 510(green), 540(green) and 
text data(yelloW) 502, 504, 506, and 508 of the putter. The 
lie and loft displays can be displayed at any selected points, 
for example 550 along the length of putter travel, length L. 
The putter images 500 and 510 are position of the shaft at 
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address With respect to lie angle 500, 0 deg 502 in this 
example; and loft 510, minus 1 deg 504 in this example. This 
data based on several sWings can be averaged and general 
putting tendency can be determined using laW of averages 
and statistical modeling to determine a con?gured putter 
speci?cation that Would improve the putting accuracy and 
consistency. The position of the putter grip, top of the handle 
is shoWn With an elliptical shape 552, Which is color coded 
blue designating the position at the moment of ball hit. The 
red color 554 designates the postion of the handle at address. 

[0052] FIG. 6 A shoWs a putter head With a neWly 
modeled speci?cation. The putter head 610 has a de?ned 
Weight, lie and loft angles and hosel hole position, 620, With 
hole center 620‘ With respect to the putter striking surface 
325 to alloW for off-sets speci?cally tailored to golfer’s 
particular characteristic. 

[0053] FIG. 6 B shoWs a putter shaft 650 of speci?c length 
660 and 660‘ and Weight, lie angle, 640 

[0054] FIG. 6C shoWs putter assembly 670 comprising a 
con?gured putter club head 610‘FIG. 6 A and a con?gured 
putter shaft 650‘FIG. 6B. and the overall all putter lie angle 
640‘ that is con?gured to the golfer’s speci?c needs With 
shaft length L‘660‘ or L 660. The putter off set can also be 
designed into the shaft With appropriate bends incorporated 
in the it. 

[0055] FIG. 7 a shoWs the putter head 320 in closed 
position angle 710 at the moment of impact With the golf ball 
B and the arroW 720 pointing the direction the ball Will 
travel as a result of the closed clubface hit. FIG. 7b shoWs 
the putter head 320 in open position angle, 730 at the 
moment of impact With the golf ball B and the arroW 740 
pointing the direction ball Will travel as a result of the closed 
clubface hit. The gyro sensors mounted on sensor assembly 
340, 340G(FIG. 10) in accordance With the invention deter 
mine precise angles at Which the putter face 325 makes 
contact With the ball B at impact. 

[0056] Table I includes Z,X and Y axes data set as trans 
mitted by the putter 300 of an actual sWing. 

[0057] FIG. 8 is a graphical presentation of the data set in 
table I. The Z axis shoWs acceleration of the putter head as 
it moves forWard toWards striking the ball. The begining of 
the forWard stroke is at time 801 ?rst minimum voltage of 
the back stroke. v1 and v2 are examples of acceleration 
Zone. 

[0058] FIGS. 9 and 9A illustrates the basic concept of 
measuring lie and loft 92 and 92‘ angles of the putter head 
attached to shaft 304 of length L. The sensor assembly 
printed circuit board 350 is mounted inside the hole of the 
shaft near the grip area to minimiZe the dynamic signal 
component to the sWing data and obtain better and more 
accurate handle position 96 data fron the sensors 350A, in x 
and y axis 350A-X and 350A-Y respectively. The travel 
range 90 of interest for loft measure is less than 30 degrees. 
The lie angle 350A-X measure is orthogonal to the loft angle 
350A-Y, similar to that of the loft angle measurement. The 
length of the putter shaft adds to sensitivity of angle mea 
sure. 

[0059] FIG. 10 illustrates the basic concept of measuring 
the acceleration and angular rotation of the putter head. The 
sensor assembly printed circuit board comprises of at least 
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one linear accelerometer sensor 340A and one GYRO sensor 

340G. The linear accelerometer sensor 340A is a dual axis 
sensor, aXis X and aXis Z, 340A-X and 340A-Z respectively 
measure acceleration and deceleration component of the 
club head. The GYRO sensor, 340G measures the rotational 
component of the club head movement about the center of 
putter shaft 304 ads. The sensor assembly 340 is electrically 
connected With Wire transmitting means 354. The putter 
shaft hoZel 310 hold the shaft in position rigidly to the putter 
head. The sensor assembly is mounted so that the sensitive 
aXis 340A and 340G is orthogonal to the earth surface With 
gravity force g component orthogonal to the sensor sensitive 
aXis 340A-X and 340A-Y and 340G. 

[0060] FIG. 11A, 110 illustrates the putter 300 system 
block diagram Which comprise the sensor assembly in the 
putter head 119, Which is electrically connected to the miXed 
signal microprocessor 116. The sensor assembly in the 
handle 118 is also connected electrically to the miXed signal 
microprocessor 116 Which is connected to the poWer source 
111 and to the transmission and receiving means 112 With 
antenna 114. The multifunctional sWitch 113 is mounted on 
the handle embedded in the grip to provide control to 
system. FIG. 11B illustrates the remote computer part of the 
system Wirelessly connected to pocket personal computer 
122 Which has a display interface 120 to provide instanta 
neous visual feedback to the golfer and computer 122 has the 
interface to enable connection to conventional telephone 
lines for internet connectivity to design center 124 and 
beyond. 

[0061] The golfer 5 is equipped With the Putter 300 of 
knoWn speci?cations Which is an initial putter. As explained, 
putting results are used in custom ?tting of a personal putter 
in accordance With the golfer’s individual sWing character 
istics. 

[0062] For eXample, it has been determined that, putter 
With strike face 325 has a 4.degree. loft to impart a perfect 
roll on the golf ball at impact enabling the golfer to better 
control ball direction of travel and the ball speed factor 

(FIG. 4, 410). 
[0063] This assumes that the golfer managed a perfect lie 
and loft angles, that is the top of the grip 442 at moment of 
impact With the golf ball Was superimposed on the reference, 
R. 

[0064] The system determines a particular golfer’s 5 for 
Ward press tendency (see FIG. 4, 442) Which, one skilled in 
the art Will understand, is a situation Wherein the golfer 5 
alloWs his hands/grip, 355 to travel ahead of the club striking 
face 325, during the putting stroke and at the moment of the 
ball hit. i.e de-lofting the club head striking surface 325. 
Thus, at impact, through imparted tangential forces, the golf 
ball Will be pushed into the putting surface, resulting in loss 
of direction and distance control. This doWnWard action on 
the ball, by de-lofted putter striking surface 325, causes the 
opposite reaction and the golf ball jumps off of the putting 
surface. This jumping out results in loss of direction and loss 
of energy imparted in striking the ball, thus loss of control 
and accuracy. Therefore, in custom con?guration of the 
putter, the design Would have built in loft angle to compen 
sate for the forWard press natural tendencies of the golfer 5, 
so that the effective loft angle of the strike surface 325 is 4 
degrees at the moment of club head face 325 impacts With 
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the ball 20 resulting in perfect roll of the ball and hence 
controlling the ball speed/distance relation and ball’s direc 
tion. 

[0065] In another eXample, the system determines a par 
ticular golfer’s 5 rearWard press tendency (see FIG. 5, 552) 
Which, one skilled in the art Will understand, is a situation 
Wherein the golfer alloWs his hands/grip, 355 to lag behind 
of the club striking face 325, during the putting stroke and 
at the moment of the ball hit. The resulting tangential force 
on the ball Will cause the ball to be lifted up and off the 
putting surface in 10, FIG. 1 and slight undesirable back 
spin Will be imparted on golf ball 20, causing the golf ball 
20 to “check-up” or “push-up” upon impact With the putting 
surface 325, again resulting in loss of direction and distance 
control, as this upWard action on the ball, by increased lofted 
putter striking surface causes the ball to become airborne for 
a moment and the inertial forces on the ball are back 
spinning causing the ball to bounce on the putting surface 
10, and skidding before the ball’s back spinning inertial 
forces are neutraliZed to Zero by frictional forces of the 
putting surface 10 before the ball begins to resumes forWard 
roll in the direction of the hole. This skidding and ball 
check-up results in loss of direction and loss of energy 
imparted in striking the ball, thus loss of control and 
accuracy. Therefore, in custom con?guration of the putter, 
the design Would have built in loft angle to compensate for 
the rearWard press natural tendencies of the golfer 5, so that 
the effective loft angle of the strike surface 325 is 4 degrees 
at the moment of club head face 325 impacts With the ball 
20 resulting in perfect roll of the ball and hence controlling 
the ball speed/distance relation and ball’s direction. 

[0066] In the event the data collected on a golfer shoWs 
such type of inherent natural behavior, as described above; 
(either forWard press tendency, FIG. 4, 442; or rearWard 
press tendency, FIG. 5, 552 by the golfer) then the computer 
modeling Will take this information in to account and result 
in a custom design CNC machined personal putter and shaft 
combination that Will account for this deviation in angular 
lofts, therefore resulting in an effective 4 degree loft at 
moment of impact With the golf ball resulting in consistent 
forWard roll of the ball and distance control. 

[0067] Similarly, loss of energy and direction results in 
deviations resulting from the lie angles and open or close 
positions of the putter striking front face at impact. By 
analyZing the data, it is determined that the golfer 5 is slicing 
or draWing the golf ball at impact. 

[0068] It is also determined if the golfer is keeping the 
club face square through impact or, alternatively, Whether 
the golfer is opening or closing the club face through impact. 
This is combination of information available in the putter 
path 420FIG. 4, forWard 442FIG. 4 or reWard press 552, 
FIG. 5 and open angle 710FIG. 7 or closed 720FIG. 7 as 
measured by gyro sensors built into the PC board 340FIG. 
3. 

[0069] For a right handed golfer, “slicing” refers to those 
situations Wherein the ball is imparted With a force resulting 
in clockWise spin rotation about the balls center ads, when 
vieWed from the golfer’s perspective, upon impact a sliced 
putt may result When the putting stroke starts outside the 
proper sWing plane, and then proceeds to move toWards the 
inside of the sWing plane upon impact With golf ball B FIG. 
7A. For a right handed golfer, “draWing” refers to those 










