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GOLF CLUB WITH UNIFORM FACE THICKNESS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims the bene?t and 
priority of US. Provisional Application No. 60/644,261 
?led Jan. 14, 2005 and entitled GOLF CLUB WITH UNI 
FORM FACE THICKNESS, the entire disclosure of Which 
is incorporated by reference herein. 

BACKGROUND 

[0002] 1. Field of the Invention 

[0003] Embodiments of the present invention relate to the 
?eld of golf equipment. More speci?cally, one embodiment 
of the invention relates to a golf club head, particularly a 
putter head, adapted With a face Which is substantially 
uniform in thickness and relates to a method of producing 
the golf club bead. 

[0004] 2. RelatedArt 

[0005] For decades, a common adage has been repeated by 
golfers and gol?ng fans alikei“drive for shoW, putt for 
dough.” This adage represents a common understanding by 
the gol?ng community that putting is one of the most critical 
parts in the game of golf. Putting involves the use of a 
specialiZed club, referred to as a “putter,” Which is normally 
used by a golfer When his ball is resting upon a putting 
green. Typically, a putter features a putter head With a face 
portion having a generally ?at surface for striking the ball 
and a shaft that extends upWard from the putter head. The 
design of the putter head not only facilitates controlled 
movement of the golf ball, but also provides sensory feed 
back to the golfer. 

[0006] In putting, a golfer relies on three of his ?ve senses: 
sight, feel and sound. It is Well established that the “sound” 
of the putter head making contact With the golf ball provides 
a golfer With a substantial amount of feedback information, 
Which consciously and subconsciously assists him When 
hitting putts in the future. For example, the sound of impact 
improves the golfer’s aWareness as to Whether the putter 
face made proper impact With the golf ball (e.g., impact at 
the sWeet-spot on the putter face). This sound in combina 
tion With “feel,” Which is a collection of sensory observa 
tions by the golfer during a putt (e.g., detected amount of 
vibration at impact, estimated velocity of his putting stroke, 
etc.), constitute feedback information that can be used by the 
golfer to judge hoW hard to hit the golf ball for future putts 
at varying distances. In fact, “sound” is so closely related to 
“feel” that, in many cases, “sound” is an important factor of 
“feel”. 

[0007] For putters, it is desirable for the sound of a putter 
face impacting the ball at the sWeet spot to differ from the 
sound of an off-center impact. The “sWeet spot” of the putter 
face is the point on the face Where there is no torque or 
tWisting (vertically and/or horizontally) of the putter. This is 
the optimal location of impact because it does not cause any 
unWanted angular rotation of the golf ball, unlike an olf 
center impact. Besides loss of direction, an off-center impact 
causes a loss of distance. 

[0008] Currently, to amplify the sound of impact and 
provide greater feel, many putter heads, such as putter head 
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100 as shoWn in FIG. 1, are produced With a recessed cavity 
110 behind a face 120. One problem associated With putter 
head 100 is that the thickness of face 120, namely the 
distance betWeen a ball-striking surface 130 and a back Wall 
140 of cavity 110, is commonly tapered and non-uniform. As 
shoWn, When ball-striking surface 130 is created With posi 
tive loft, face 120 has a greater thickness toWard a bottom 
?ange 112 of cavity 110 than a top ?ange 114 of cavity 110. 
For instance, the measured thickness T1 is less than the 
measured thickness T2, Which is less than the measured 
thickness T3. This poses a number of problems. 

[0009] One problem relates to the lack of audible distinc 
tion betWeen impact at the sWeet-spot of the putter head and 
an off-center impact. For instance, When hitting a ?fty-foot 
putt, golfers tend to stroke the putter so that the point of 
impact is off-center and loW (toWard a bottom edge 150 of 
putter head 100). Unfortunately, due to its tapered and 
non-uniform thickness, face 120 does not distinctively reso 
nate betWeen an off-center, loW impact and a “sWeet spot” 
impact. This lack of sound separation does not fully provide 
a su?icient level of feedback data that golfer’s normally 
obtain from impact sounds. 

[0010] Another problem is that the tapered, non-uniform 
thickness of face 120 tends to cause substantial differences 
in rebound speed of the golf ball after impact. For instance, 
With conventional putter head 100, the rebound speed of the 
golf ball is greatly in?uenced by the vertical location of 
impact on the face 120. This lack of consistency increases 
the di?iculty for a golfer to ?nd the proper stroke velocity 
for putts at different distances. 

[0011] It is noted that cavity 110 is tapered and non 
uniform in thickness because, as shoWn in FIG. 2, both a 
cutting end 210 and a cutting edge 220 of conventional end 
mills 200, typically used to cut cavity 110 ofFIG. 1, possess 
the same outer diameter thickness. Thus, as shoWn in FIG. 
3, according to current methods of manufacture, the pres 
ence of top and bottom ?anges 112 and 114 precludes back 
Wall 140 from being cut in parallel With ball-striking surface 
130 of FIG. 1. 

SUMMARY 

[0012] A putter head in accordance With an embodiment of 
the present application includes a face With a striking surface 
With a predetermined angular loft and a pocket positioned 
behind the striking surface, Wherein the pocket is formed by 
a back Wall that is adjacent to the striking surface and 
extends in a ?rst direction, and at least four ?anges that 
protrude from the back Wall in a second direction, differing 
from the ?rst direction, Wherein the back Wall is substan 
tially parallel to the striking surface. 

[0013] A method for manufacturing a putter head includ 
ing a face With a striking surface that has a loft of a 
predetermined angle and a pocket formed behind the face 
de?ned by a back Wall positioned adjacent to the striking 
surface extending in a ?rst direction and at least four ?anges 
extending from the back Wall in a second direction, different 
from the ?rst direction in accordance With an embodiment of 
the present application includes positioning the putter head 
in a predetermined position and altering the pocket of the 
putter head so that the back Wall is substantially parallel to 
the striking surface. 
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[0014] An end mill for altering a pocket of a golf club head 
including a striking surface having a predetermined loft 
angle according to an embodiment of the present application 
includes a shank and a cutter coupled to a ?rst end of the 
shank and adapted to remove material from the pocket of the 
golf club head positioned behind the striking surface, 
Wherein the cutter includes a plurality of cutting surfaces 
including an end-cutting surface and a side-cutting surface 
positioned around the perimeter of the end-cutting surface, 
the side-cutting surface being tapered With an angle at least 
equal to the predetermined loft angle. 

[0015] An end mill for altering a pocket of a golf club head 
including a striking surface having a predetermined loft 
angle according to another embodiment of the present 
application includes a cutting end positioned on a ?rst end 
of the end mill and a cutting edge tapered at an angle at least 
equal to the predetermined angle from the ?rst end back to 
a second end, Wherein the end mill accesses areas adjacent 
to both a back Wall and a top or bottom ?ange of the pocket 
of the golf club head. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The features and advantages of the present inven 
tion Will become apparent from the folloWing detailed 
description of the present invention in Which: 

[0017] FIG. 1 is a cross-sectional vieW of a conventional 
putter head having a tapered, substantially non-uniform face. 

[0018] FIG. 2 is an illustration of a conventional end mill 
for use in cutting a pocket in the putter head of FIG. 1; 

[0019] FIG. 3 is a cross-sectional vieW of a conventional 
end mill of FIG. 2 in use to cut the cavity according to 
conventional methods of manufacture. 

[0020] FIG. 4 is a perspective vieW of a ?rst exemplary 
embodiment of a putter having a face pocket and adapted in 
accordance With the invention. 

[0021] FIG. 5 is a cross-sectional vieW of the putter head 
of FIG. 4 adapted With a face having a substantially uniform 
thickness. 

[0022] FIG. 6 is a cross-sectional vieW of the putter head 
of FIG. 5 adapted With a slot oriented With an offset angle 
substantially equivalent to the angular orientation of the 
back Wall and striking surface of the face. 

[0023] FIG. 7 is a cross-sectional vieW of the putter head 
of FIG. 5 adapted With an angular oriented slot positioned 
against the back Wall of the face. 

[0024] FIG. 8 is a cross-sectional vieW of the putter head 
of FIG. 5 adapted With at least tWo slots of Which at least 
one slot is oriented With the offset angle. 

[0025] FIG. 9 is a cross-sectional vieW of the putter head 
similar to FIG. 4 With a face having a substantially uniform 
thickness and a striking surface having a negative loft. 

[0026] FIG. 10 is a cross-sectional vieW of the putter head 
of FIG. 9 adapted With an angular oriented slot matching the 
angular orientation of the back Wall and striking surface of 
the face. 

[0027] FIG. 11 is a ?rst exemplary embodiment of an end 
mill for manufacturing the putter head of FIG. 5. 
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[0028] FIGS. 12-14 illustrate an exemplary embodiment 
of a process for manufacturing the putter head of FIG. 5 
utiliZing the end mill of FIG. 11. 

[0029] FIGS. 15A-15C are second exemplary embodi 
ments of an end mill for post-processing the putter head of 
FIG. 5. 

[0030] FIG. 16-19 illustrate an exemplary embodiment of 
post-processing operations for manufacturing the putter 
head of FIG. 5 utiliZing the end mill of FIG. 15A. 

[0031] FIG. 20 is an exemplary embodiment of a ?oW 
chart illustrating the process of manufacture of a putter head 
including a face of a substantially uniform thickness. 

[0032] FIG. 21 is an exploded vieW of a second exemplary 
embodiment of a putter. 

[0033] FIG. 22 is a cross-sectional vieW of the putter head 
of FIG. 21 adapted With a face having a substantially 
uniform thickness. 

[0034] FIG. 23 is a perspective vieW of the back side of 
the putter of FIG. 21. 

DETAILED DESCRIPTION 

[0035] Herein, exemplary embodiments of the invention 
relate to a golf club head, particularly a putter head, adapted 
With a face that is substantially uniform in thickness and a 
method of producing the putter head. The putter head may 
be produced through Computer Numeric Controlled (CNC) 
milling, hand milling or any other type of milling technique. 
As an alternative, hoWever, the putter head may be produced 
through electrical discharge milling (EDM). 

A. First EmbodimentiA Positive-Loft Putter Head 

[0036] Referring to FIG. 4, a perspective vieW of a ?rst 
exemplary embodiment of a putter 300 is shoWn. Putter 300 
includes a putter head 310 and an optional elevated hosel 
360 extending upWard and having an opening 365 into 
Which one end of a shaft 370 is inserted. The other end of 
shaft 370 is equipped With a grip (not shoWn) that is held by 
the golfer during use. Of course, it is contemplated that 
putter head 310 may not be adapted With hosel 360. Instead, 
a top surface of putter head 310 Would feature an opening 
siZed to directly receive an end of shaft 370. 

[0037] According to one embodiment of the invention, 
putter head 310 is generally formed from a homogenous or 
single piece of material (e.g., a metal or a composition of 
metal) and includes a face 320 With a recessed cavity 
(referred to as a “pocket”) 330 partially formed into a back 
area 322 of face 320. 

[0038] Face 320 includes a striking surface 325 With 
rounded corners proximate to a toe 340 and a heel 345 of 
putter head 310. Typically, striking surface 325 is substan 
tially ?at, but may be considered With a slight curvature for 
some styles of putter heads. 

[0039] Pocket 330 is partially formed into back area 322 
of face 320, namely back Wall 332 of pocket 330 is posi 
tioned adjacent to striking surface 325. As shoWn, pocket 
330 is a recessed cavity With back Wall 332 bordered by at 
least four surfaces. According to this embodiment of the 
invention, pocket 330 features a top ?ange 335, a bottom 
?ange 336 and side ?anges 337 and 338 bordering and 
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protruding from back Wall 332. Bottom ?ange 336 protrudes 
a greater distance from back Wall 332 than top ?ange 335. 

[0040] As an optional feature, a surface of putter head 310 
that comes into contact With the grass, referred to as the 
“sole 350,” is rounded With a predetermined radius to 
provide a negative bounce angle. The bounce angle may 
range from Zero degrees up to tWo degrees or more. Sole 350 
typically features the bounce angle so that the likelihood of 
the trailing end of sole 350, namely a portion of sole 350 
beloW pocket 330, catching the grass during a putting stroke 
is mitigated. 

[0041] As yet another optional feature, one or more slots 
355 may be cut upWardly through sole 350 in order to 
enhance vibration of face 320 to a perceivable audible 
frequency at impact With a golf ball. According to one 
embodiment of the invention, slot 355 is cut into bottom 
?ange 336, Which produces a pre-slot (inner) ?ange portion 
336, and a post-slot (outer) ?ange portion 3362. The Width 
of slot 355 ranges from approximately one one-hundredth of 
an inch up to one-eighth of an inch. Slot 355 may be 
positioned up to one-half of an inch from a back Wall 332 of 
pocket 330. 

[0042] As described beloW in detail, slot 355 may be made 
substantially perpendicular to an interior surface of ?ange 
336. Alternatively, slot 355 may be provided With an angular 
orientation (o?fset angle from vertical) substantially equiva 
lent to the angular orientation of striking surface 325 from 
vertical (hereinafter referred to as “loft” and represented by 
“6”). 
[0043] Referring noW to FIG. 5, a cross-sectional vieW 
along line 5-5 of putter head 310 (FIG. 4) adapted With face 
320 having a substantially uniform thickness is shoWn. 
According to this embodiment of the invention, striking 
surface 325 is adapted With a loft (6) ranging anyWhere up 
to ?ve degrees or more, depending on the golfer’s prefer 
ence. Normally, the loft (6) ranges betWeen one-half degree 
(0.5°) and ?ve (5°) degrees (e.g., 0.5°<6<5°), hoWever, the 
loft may be any desired amount. As illustrated, striking 
surface 325 features a positive loft (backWard slant) of 
approximately four degrees (6z4°), although it is contem 
plated that striking surface 325 may be adapted With a 
negative loft (forWard slant) in lieu of a positive loft as 
shoWn in FIGS. 9-10, for example. 

[0044] As further illustrated in FIG. 5, for this embodi 
ment of the invention, back Wall 332 is adapted With 
substantially the same angular orientation as striking surface 
325. In other Words, back Wall 332 has the same predeter 
mined loft as striking surface 325. This places back Wall 332 
substantially in parallel With striking surface 325. As a 
result, the thickness of face 320, namely the Width betWeen 
striking surface 325 and back Wall 332, is substantially 
uniform. In other Words, a thickness (T1) 400 of face 320 
proximate to top ?ange 335 is substantially equivalent to a 
thickness (T3) 410 of face 320 proximate to bottom ?ange 
336 as Well as the thickness (T2) 420 measured at any point 
along back Wall 332 and its corresponding point on striking 
surface 325. 

[0045] In addition, an interior angle ((D1) betWeen back 
Wall 332 and an interior surface of pre-slot bottom ?ange 
portion 3361 is the complementary angle to the loft ((D1= 
]90°—6]). As a result, according to one embodiment of the 
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invention, the interior angle ((D1) ranges anyWhere betWeen 
85° and 895°. According to one embodiment of the inven 
tion, an interior surface ((D2) associated With top ?ange 335 
is the summation of the loft and an angle normal to back Wall 
332 producing an interior obtuse angle ((D2=]6+90°]). As a 
result, according to this embodiment, the obtuse interior 
angle Would range anyWhere between 905° and 95°. Of 
course, as an alternative, it is contemplated that interior 
surface ((D2) may be adapted to be substantially normal 
(z90°) to back Wall 332. 

[0046] As a result, face 320 With substantially uniform 
thickness is adapted to consistently resonate at distinct 
audible frequencies betWeen an off-center impact and a 
“sWeet spot” impact. The “sWeet-spot” impact is an impact 
on a point on striking surface 325 (referred to as “sWeet 
spot”327) Where no torque or tWisting of the putter occurs. 
Moreover, besides enhancing the audible frequency at 
impact With a golf ball, face 320 With substantially uniform 
thickness provides a more consistent rebound speed regard 
less of the vertical point of impact. 

[0047] It is contemplated that the audible frequency pro 
duced by face 320 upon impact With a golf ball may be 
altered by varying thickness 400 of face 320 or by varying 
the volume of pocket 330. The volume of pocket 330 can be 
varied through modi?cation of its aspect ratio, namely 
modi?cation of its length and/or Width and/or depth of 
pocket 310. Such alterations may be conducted in order to 
further enhance sound separation betWeen an impact at 
sWeet-spot 327 of striking surface 325 and an off-center 
impact. 

[0048] In addition, alteration of slot 355 separately or in 
combination With alteration of face 320 and/or pocket 330 
may further enhance such sound separation. For instance, 
changes in the location of slot 355 in relationship to back 
Wall 332, the number of slots, or the Width of the slot(s) may 
modify and distinguish the audible frequency at certain 
points of impact. 

[0049] As shoWn in detail in FIG. 5, slot 355 may be made 
substantially perpendicular to an interior surface of ?ange 
336 as described. Alternatively, as shoWn in FIG. 6, slot 355 
may be made at an offset angle (00) from vertical, Where the 
offset angle (00) is substantially equivalent to the loft (6) of 
striking surface 325. 

[0050] As a result, for a putter With striking surface 325 
having a positive loft, an interior angle ((D3) betWeen an 
interior surface of pre-slot ?ange portion 336, and a plane 
encompassing the angled slot 355 is an interior obtuse angle 
((D3=]90°+u)]). As a result, according to one embodiment of 
the invention, the interior angle ((D3) ranges anyWhere 
between 905° and 95°. Of course, it is contemplated that 
angled slot 355 may be made into bottom ?ange 336 and 
positioned to abut against back Wall 332 as shoWn in FIG. 
7. Also, tWo or more slots 355 may be implemented, Where 
at least one and perhaps both slots 355 are angled With o?fset 
angle (00) substantially equivalent to the loft (6) as shoWn in 
FIG. 8. In addition, multiple slots 355 may be provided in 
the bottom ?ange 336 such that they are substantially 
perpendicular to the interior surface of the ?ange 336, if 
desired. 
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B. Second EmbodimentiA Negative-Loft Putter 
Head 

[0051] Referring to FIG. 9, a cross-sectional vieW of a 
putter head adapted With a face substantially uniform in 
thickness and With striking surface 325 having a negative 
loft (forward slant) is shown. According to this embodiment 
of the invention, the reference numerals used are equivalent 
to those set forth in FIG. 5 described above. 

[0052] Herein, striking surface 325 is adapted With a 
negative loft (6) ranging anyWhere up to minus ?ve degrees 
or more. For example, the loft (6) may range betWeen —0.5° 
and —5°, depending on the golfer’s preference. As illus 
trated, striking surface 325 features a negative loft (e.g., 
6z—4°) With back Wall 332 adapted With substantially the 
same predetermined loft as striking surface 325. As a result, 
back Wall 332 is substantially in parallel With striking 
surface 325, and thus, the thickness of face 320, namely the 
Width betWeen striking surface 325 and back Wall 332, is 
substantially uniform. As shoWn, a thickness (T1) 430 of 
face 320 proximate to top ?ange 335 is substantially equiva 
lent to a thickness (T3) 440 of face 320 proximate to bottom 
?ange 336 as Well as any thickness measured betWeen these 
tWo points. 

[0053] In addition, an interior angle ((D4) betWeen an 
interior surface of pre-slot ?ange portion 336, and back Wall 
332 is an obtuse angle ((D4=]—90°+6]). As a result, according 
to one embodiment of the invention, the interior angle ((D4) 
ranges anyWhere between 90.50 and 95°. According to one 
embodiment of the invention, an interior surface ((D5) asso 
ciated With top ?ange 335 is a complementary angle of the 
loft ((D5=]—90°—6]). As a result, according to this embodi 
ment, the interior angle ((D5) Would range anyWhere betWeen 
85° and 895°. Of course, as an alternative, it is contem 
plated that interior surface ((D4) may be adapted to be 
substantially normal to back Wall 332. 

[0054] As shoWn, slot 355 may be made substantially 
perpendicular to an interior surface of bottom ?ange 336 as 
shoWn. Alternatively, as shoWn in FIG. 10, slot 355 may be 
made at an offset angle (00), Which is substantially equivalent 
to the negative loft (6) of striking surface 325. 

C. End Mill Embodiment & General Manufacturing Opera 
tions 

[0055] Referring noW to FIG. 11, a ?rst exemplary 
embodiment of an end mill 500 for manufacturing a putter 
head 310 such as that illustrated in FIGS. 4-5 is shoWn. End 
mill 500 includes a reverse tapered cutter 510 that is adapted 
to cut at a cutting end 520 and along a reverse tapered cutting 
edge 530. The reverse tapered shape of cutting edge 530 
enables cutter 510 to access areas adjacent to both the back 
Wall and the top or bottom ?anges Within the pocket of the 
putter head. 

[0056] Tapered cutting edge 530 is tapered at an angle (p), 
which is an angle at least equal to the loft angle (6) of 
striking surface 325 of the putter head With a positive loft 
angle as shoWn in FIG. 5 (e.g., [126). Where the loft angle 
(6) is a negative angle, the tapered angle (u) of cutting edge 
530 Would still need to be equal to or greater than the 
absolute value of the loft angle (uilel). 

[0057] FIGS. 12-14 illustrate an exemplary embodiment 
of a process for manufacturing a putter head 610 similar to 
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putter head 310 shoWn in FIGS. 4 and 5 using end mill 500 
of FIG. 11. According to this embodiment of the invention, 
putter head 610 is initially formed to create a face 620 
having a non-uniform thickness and a striking surface 625 
having a predetermined degree of loft (e.g., again using 
6z4°). According to one embodiment, putter head 610 is 
vertically rotated by an angle (—6) to square striking surface 
625 so that, in this position, striking surface 625 has no loft. 
That is, the striking surface is substantially perpendicular to 
the ground or a horiZontal plane. Of course, in lieu of 
rotating putter head 610, it is contemplated that end mill 500 
may be vertically rotated by the angle (—6) during milling 
operations, provided putter head 610 is not rotated. 

[0058] As shoWn in FIGS. 12 and 13, according to this 
embodiment of the invention, end mill 500 is used to mill 
pocket 630 of putter head 610. End mill 500 is positioned to 
move in a generally horiZontal direction toWard pocket 630 
With reverse tapered cutting edge 530 guided along an 
interior top surface of bottom ?ange 636. Upon insertion 
into pocket 630, cutting end 520 cuts back Wall 632 While 
reverse tapered cutting edge 530, tapered by angle u, 
accesses and removes any material adjacent to both back 
Wall 632 and bottom ?ange 636 of pocket 630. The result of 
both cutting operations is to provide a vertically planar back 
Wall 632 so that face 620 possesses a substantially uniform 
thickness. 

[0059] Referring to FIG. 14, end mill 500 is moved 
upWard to remove material adjacent to both back Wall 632 
and top ?ange 635 of pocket 630. Upon completion, end mill 
500 is removed in a generally horiZontal direction opposite 
the direction of insertion into pocket 630 to provide a radial 
edge or is removed at an angle (—p.) from horiZontal to cut 
top ?ange 635 so that an inner surface of top ?ange 635 is 
substantially in parallel With an interior surface of bottom 
?ange 636. Similarly, end mill 500 may be angularly 
adjusted to prevent the side ?anges (e.g., ?anges 337 and 
338 of FIG. 4) from having radial interior surfaces, but 
instead, are substantially planar and in parallel to each other. 

D. General Post-Processing Manufacturing Operations 

[0060] Referring to FIGS. 15A-15C, a second exemplary 
embodiment of an end mill 700 for post-processing putter 
heads is shoWn. Prior to processing, the putter head may be 
equivalent to a milled putter head 100 of FIG. 1 or may be 
a casting, a forging or a pre-machined forging of a putter 
head. End mill 700 comprises a shank 710 and a cutter 720. 
The outer diameter of shank 710 is con?gured to be less than 
an outer diameter of cutter 720 and the length of shank 710 
exceeds the length of bottom ?ange 336 of FIGS. 5 and 9. 
This enables cutter 720 to access the corners of pocket 330 
formed at the intersection of back Wall 332 and top ?ange 
335 or the intersection of back Wall 332 and bottom ?ange 
336, for example. 

[0061] According to this embodiment of the invention, 
cutter 720 comprises a plurality of cutting surfaces including 
an end-cutting surface 730 and a side-cutting surface 740 
positioned around the perimeter of end-cutting surface 730. 
According to one embodiment of the invention, as shoWn in 
FIG. 15B, side-cutting surface 740 is tapered With an angle 
(6), Which is an angle at least equal to or greater than the loft 
angle (6) of striking surface of the putter head having a 
positive loft angle (e.g., e26). Regardless of Whether the loft 
angle (6) is a positive loft or a negative loft angle, the 
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tapered angle (6) of side-cutting surface 740 Would still need 
to be equal to or greater than the absolute value of the loft 
angle (eilel). This is necessary to properly access and 
remove material proximate to top ?ange 335 and back Wall 
332, for example. 

[0062] According to another embodiment of the invention, 
cutter 720 may be adapted With side-cutting surface 740 that 
is generally perpendicular to end-cutting surface 730 as 
shoWn in FIG. 15C. While this type of cutter 720 for end 
mill 700 may be utiliZed, it is contemplated that a tapered 
side-cutting surface 740 may provide better control in for 
mation of the pocket of the putter head. 

[0063] FIGS. 16-19 illustrate an exemplary embodiment 
of a process for post-processing a putter head 810, similar to 
putter head 310 shoWn in FIGS. 4 and 5, using end mill 700 
of FIG. 15A. According to this embodiment of the inven 
tion, as shoWn in FIG. 16, putter head 810 is initially milled 
to create a face 820 having a non-uniform thickness and a 

striking surface 825 having a predetermined degree of loft 
(e.g., 6z4°). Putter head 810 is rotated to square striking 
surface 825 so that, in this position, striking surface 825 has 
no loft. That is, the striking surface is substantially perpen 
dicular to the ground, or a horiZontal plane. More speci? 
cally, putter head 810 is rotated by an angle (—6). According 
to this illustrative embodiment Where striking surface 825 
has positive loft (6z4°), putter head 810 Would be negatively 
rotated by four degrees (—4°). 

[0064] FIGS. 17 and 18 illustrate milling of putter head 
810 using end mill 700. End mill 700 is positioned to move 
in a generally horiZontal direction toWard pocket 830. Upon 
insertion into pocket 830, end-cutting surface 730 cuts back 
Wall 832 While side-cutting surface 740, tapered by angle E 
as shoWn in FIG. 15B for example, accesses and removes 
any material adjacent to both back Wall 832 and bottom 
?ange 836 of pocket 830. The result of both cutting opera 
tions is to provide a vertically planar back Wall 832 so that 
face 820 possesses a substantially uniform thickness. 

[0065] Referring to FIG. 19, end mill 700 is moved 
upWard to remove material adjacent to both back Wall 832 
and top ?ange 835 of pocket 830. Upon completion, end mill 
700 is removed in a direction opposite the generally hori 
Zontal direction When inserted into pocket 830. As a result, 
tapered cutting side surface 740 may be adjusted to apply a 
horiZontal cut to top ?ange 835 so that an inner surface of 
top ?ange 835 is substantially planar and in parallel With an 
interior surface of bottom ?ange 836. 

[0066] FIG. 20 is an exemplary embodiment of a ?oW 
chart illustrating the general process of manufacture of a 
putter head including a face of a substantially uniform 
thickness and a pocket having at least four surfaces protrud 
ing from the back Wall as borders of the pocket. Initially, 
Where the striking surface of the face features a predeter 
mined degree of loft (6), the putter head is rotated by an 
opposite angle (—6) to square the striking surface (block 
900). Thereafter, the back Wall of the pocket is milled to 
render the back Wall coplanar and substantially in parallel 
With the striking surface (block 910). This creates a face 
having both opposite surfaces With equivalently angles of 
loft so as to have substantially uniform thickness. 
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E. Third EmbodimentiA Non-Homogenous Putter Head 
With Substantially Consistent Face Thickness 

[0067] Referring to FIG. 21, an exploded vieW of a second 
exemplary embodiment of a putter 1000 is shoWn. Putter 
1000 comprises a putter head 1010 and an optional elevated 
hosel 1060 extending upWardly and having an opening 1065 
into Which one end of a shaft (not shoWn) is inserted. Of 
course, it is contemplated that putter head 1010 may be 
adapted Without hosel 1060, and alternatively Would feature 
an opening into Which the shaft is directly inserted. 

[0068] According to one embodiment of the invention, 
putter head 1010 comprises a face 1020 that is generally 
formed from a single piece of material (e.g., metal or 
composition of metal). Face 1020 comprises a striking 
surface 1025 on a front face side 1021 and a recessed cavity 
(referred to as a “pocket”) 1030 formed on an opposite back 
side 1022 of face 1020. 

[0069] Formed into back side 1022 of face 1020, pocket 
1030 comprises a back Wall 1032 bordered by at least four 
?ange surfaces to form the recessed cavity. Back Wall 1032 
is siZed With a surface area less than the surface area of back 
side 1022. 

[0070] According to this embodiment of the invention, 
pocket 1030 features a top ?ange 1035, a bottom ?ange 1036 
and side ?anges 1037 and 1038 bordering and protruding 
from back Wall 1032. As shoWn as dotted lines in FIG. 22, 
back Wall 1032 is oriented substantially in parallel With 
striking surface 1025 so that the thickness betWeen these tWo 
surfaces at any point is substantially consistent. 

[0071] Referring back to FIG. 21, mounted over pocket 
1030, a rear attachment member 1040 may be a?ixed to back 
side 1022 of face 1020 by fastening elements 1050. Rear 
attachment member 1040 includes a mounting plate 1042 
formed With a protruding (e.g., U-shaped) extension 1044 
having a plate (not shoWn) on a bottom edge to support an 
insert 1046. Insert 1046 is con?gured With a selected pattern 
in order to provide selected Weighting to the back portion of 
putter head 1010. It is contemplated that the selected pattern 
for insert 1046 may be a static or perhaps dynamic Where 
each insert can be individually modi?ed for each golfer or a 
type of golfer (e. g., golfers Who commonly leave putts short, 
commonly overshoot putts, miss to the right, etc.) 

[0072] As an optional feature of the invention, it is con 
templated that rear attachment member 1040 and insert 1046 
are made of different materials and these materials differ 
from the materials used for face 1020, although such con 
struction is not required to practice the invention. It is further 
contemplated that the plate may be made of the same 
material as face 1020. 

[0073] Rear attachment member 1040 further includes a 
pair of support members 1048 and 1049 positioned on 
opposite sides of protruding extension 1044. Herein, mount 
ing plate 1042 is siZed for attachment to and covering of 
back side 1022. When mounting plate 1042 is attached to 
back side 1022, curved support members 1048 and 1049 rest 
upon support ?anges 1025 and 1026 formed in putter head 
1010, Which extend from tWo edges of back side 1022 as 
shoWn in FIG. 23. 

[0074] Referring to both FIGS. 21 and 23, according to 
one embodiment of the invention, fastening elements 1050 
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include cap rivets initially inserted through recessed mount 
ing holes 1043 placed in mounting plate 1042. When mount 
ing plate 1042 is placed adjacent to back side 1022, mount 
ing holes 1043 are aligned With mounting holes 1024 of back 
side 1022. Rivets are affixed to mounting holes 1024. It is 
contemplated, hoWever, that in lieu of rivets, other fastening 
elements such as screWs, bolts, adhesives and the like may 
be used to attach mounting plate 1042 to back side 1022 of 
face 1020. 

[0075] Con?gured With the same geometric shape as the 
aperture formed by protruding extension 1044, a cover 1045 
is situated to cover insert 1046. Cover 1045 may be attached 
through a variety of attachment schemes, including an 
adhesive, high bond double-sided tapes or screWs. 

[0076] While certain exemplary embodiments have been 
described and shoWn in the accompanying draWings, it is to 
be understood that such embodiments are merely illustrative 
of and not restrictive on the broad invention, and that this 
invention not be limited to the speci?c construction, manu 
facture or arrangements shoWn and described, since various 
other modi?cations may occur to those ordinarily skilled in 
the art. 

What is claimed is: 
1. A putter head comprising: 

a face With a striking surface having a predetermined 
angular loft; and 

a back Wall that is on an opposite side of the face from the 
striking surface and that extends in a ?rst direction that 
is substantially parallel to the striking surface providing 
a uniform thickness betWeen the striking surface and 
the back Wall, 

a pocket positioned behind the striking surface, Wherein 
the pocket is formed by the back Wall and a plurality of 
?anges that protrude from the back Wall in a second 
direction, differing from the ?rst direction. 

2. The putter head of claim 1, Wherein a thickness of the 
face betWeen the striking surface and the back Wall is 
substantially uniform. 

3. The putter head of claim 2, Wherein the ?anges include 
a bottom ?ange Which is beloW and de?nes the back Wall 
and protrudes from the back Wall at an angle complementary 
to an angle of the predetermined angular loft of the striking 
surface. 

4. The putter head of claim 3, Wherein the angle comple 
mentary to the predetermined angular loft is betWeen 85 
degrees and 89.5 degrees. 

5. The putter head of claim 3, Wherein the ?anges include 
a top ?ange, opposite the bottom ?ange Which ?anges 
protrudes from the back Wall at an obtuse interior angle, 
Wherein the obtuse interior angle is equal to ninety degrees 
plus an angle of the predetermined angular loft. 

6. The putter head of claim 5, Wherein the obtuse interior 
angle is betWeen 90.5 degrees and 95 degrees. 

7. The putter head of claim 1, Wherein the ?anges include 
a top ?ange above and a bottom ?ange beloW the back Wall, 
the back Wall is positioned betWeen the bottom ?ange and 
the top ?ange and the back Wall is substantially vertically 
and horizontally parallel to the striking surface. 

8. The putter head of claim 1, Wherein the ?anges include 
a bottom ?ange beloW the back Wall and further comprising 
at least one slot provided through the bottom ?ange. 
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9. The putter head of claim 1, Wherein the ?anges include 
a bottom ?ange beloW the back Wall and further comprising 
at least one slot provided through the bottom ?ange, Wherein 
the at least one slot is provided at an angle equal to an angle 
of the predetermined angular loft. 

10. The putter of claim 1, Wherein the angle of predeter 
mined angular loft is a negative angle. 

11. A method for manufacturing a putter head Wherein the 
putter head includes a face With a striking surface that has a 
loft of a predetermined angle, and a pocket formed behind 
the face de?ned by a back Wall on the opposite side of the 
face from the striking surface and positioned adjacent to the 
striking surface, the back Wall extending in a ?rst direction 
and a plurality of ?anges extending from the back Wall in a 
second direction, different from the ?rst direction, 

the method comprising: 

providing the putter head With the back Wall not parallel 
to the striking surface; and 

altering the pocket of the putter head so that the back Wall 
is substantially parallel to the striking surface. 

12. The method of claim 11, Wherein the altering step 
further comprises rotating the putter head by the predeter 
mined angle such that the striking surface is substantially 
perpendicular to a horiZontal plane. 

13. The method of claim 12, Wherein the altering step 
further comprises milling the pocket With an end mill, 
Wherein the end mill is moved to contact and mill the back 
Wall of the putter head. 

14. The method of claim 10, Wherein the altering step 
further comprises: 

milling the pocket so that a thickness of the face betWeen 
the striking surface and the back Wall is substantially 
uniform. 

15. The method of claim 14, Wherein the ?ange include a 
bottom ?ange and the altering step further comprises: mill 
ing the back Wall of the pocket so that an angle is formed 
betWeen the back Wall and the bottom ?ange Which is 
complementary to the predetermined angle and ranges 
betWeen 85 degrees and 89.5 degrees. 

16. The method of paragraph 15, Wherein the ?anges also 
include a top ?ange, and the altering step further comprises 
milling the back Wall of the pocket so that an interior angle 
is formed betWeen the back Wall and the top ?ange, is an 
obtuse angle ranging betWeen 90.5 degrees and 95 degrees. 

17. The method of claim 13, Wherein the end mill further 
comprises: 

a cutter positioned at the cutting end of the end mill; and 

a shank connected to the cutter on an end opposite the 
cutting end, Wherein an outer diameter of the cutter is 
greater than that of the shank and Wherein the cutter 
includes a plurality of cutting surfaces including an end 
cutting surface and a side cutting surface positioned 
around a perimeter of the end cutting surface Wherein 
the side cutting surface is tapered at an angle at least 
equal to the predetermined angle. 

18. The method of claim 11, Wherein the pocket is altered 
by milling the back face through computer numeric con 
trolled milling, hand milling, or electrical discharge milling. 

* * * * * 


