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(57) ABSTRACT 

A golf club head having a cavity back arrangement and a 
Sandwich construction is disclosed. The club head contains 
a thin Strike face, a metal back flange and a light weight 
insert located between the Strike face and the back flange to 
provide Structural Support to the Strike face. The insert is in 
contact with at least a portion of the Strike face and is made 
from light weight materials including magnesium and tita 
nium. The club head is constructed to move the center of 
gravity lower and toward the back of the club head and to 
increase the moment of inertia. The insert provides the 
necessary Support with adversely affecting either the center 
of gravity or the moment of inertia. 
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REINFORCED GOLF CLUB, HEAD HAVING 
SANDWCH CONSTRUCTION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a divisional of co-pending U.S. 
application Ser. No. 10/640,536, which was filed Aug. 13, 
2003. 

TECHNICAL AREA 

0002 The present invention relates to golf clubs having 
Sandwich construction and in particular to golf clubs having 
a thin face Strengthened by a light weight insert. 

BACKGROUND 

0.003 Individual golf club heads in a set typically 
increase progressively in Strike face Surface area and weight 
as the clubs progreSS from the long irons to the short irons. 
Therefore, the club heads of the long irons have a smaller 
Strike face Surface area than the Short irons and are typically 
more difficult for the average golfer to hit consistently well. 
For conventional club heads, this arises at least in part due 
to the Smaller Sweet Spot of the corresponding Smaller Strike 
face. 

0004) To help the average golfer consistently hit the 
Sweet Spot on a club head, many golf clubs have heads with 
So-called cavity back constructions for increased perimeter 
weighting. Another recent trend has been to increase the 
overall size of the club heads, especially in the long irons. 
Each of these features increases the size of the Sweet Spot 
and therefore makes it more likely that a ball hit slightly 
off-center Still makes contact with the Sweet Spot and flies 
farther and Straighter. One challenge for the golf club 
designer when maximizing the size of the club head is to 
maintain a desirable and effective overall weight of the golf 
club. For example, if the club head of a three iron is 
increased in size and weight, the club may become difficult 
for the average golfer to Swing properly. 
0005. In general, the center of gravity (CG) of these clubs 
is moved toward the bottom and to the back of the club head. 
This permits an average golfer to get the ball up in the air 
faster and hit the ball farther. In addition, the moment of 
inertia (MOI) of the club head is increased to minimize the 
distance and accuracy penalties associated with hits off 
center. In order to move the weight down and back without 
increasing the overall weight of the club head, material or 
mass is taken from one area of the club head and moved to 
another. One Solution has been to take material from the face 
of the club, creating a thin club face. Examples of this type 
of arrangement can be found in U.S. Pat. Nos. 4,928,972, 
5,967,903 and 6,045,456. Thin faces, however, need to be 
Supported to achieve durability and longevity in the club 
head, and problems associated with the thin faces including 
vibrations need to be addressed. 

0006. A need still exists, however, for improvements in 
both thin club face Support and structural arrangement in 
golf club heads, and especially for cavity back iron type club 
heads. 

SUMMARY OF THE INVENTION 

0007. The present invention is directed to a golf club 
construction that utilizes materials to their Strength and 
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weight benefits. The benefits are manifested in a thin face 
golf club that is strengthened via a Sandwich Style construc 
tion. The golf club's MOI and CG positions are optimized 
compared to conventional golf clubs. 
0008. A golf club head in accordance with the present 
invention has an open Structure behind the club Strike face 
caused by an undercut, back flange or hollow construction. 
This open Structure is filled with a light weight material 
formed as an insert. A metal back flange of the club holds the 
light weight insert in place. This Sandwich Structure, metal 
Strike face-light weight reinforcing insert-metal back, is 
Strong enough to withstand repeated golf ball impacts. The 
Strike face portion is generally thinner than conventional 
golf clubs, and the insert disposed in the cavity behind the 
Strike face provides Structural Support. The insert material 
has low density but high impact Strength. In addition to 
being used to provide light weight, reinforced golf clubs, 
including irons and drivers, the present invention can be 
used in putters, as well as other equipment Such as baseball 
bats. 

0009. The present invention uses multiple materials to 
Synergistically reinforce a thin face, increasing the MOI and 
moving the CG into a more desirable location. The strike 
face, which must withstand repeated impacts, is designed to 
a certain minimum Strength. The Strike face, with no back 
Support, generally needs Some thickness to prevent perma 
nent deformation. However, the face can be made thinner 
when combined with a light weight Support. Thinning the 
Strike face affords discretionary weight that can be moved 
toward the back and lower in the club head. The lightweight 
insert materials may have relatively low abrasion resistance 
or hardness, but Sufficient as load bearing members behind 
a durable metal Strike face. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a front view of a golf club in accordance 
with an embodiment of the present invention; 
0011 FIG. 2 is a back view of a club head in accordance 
with an embodiment of the present invention; 
0012 FIG. 3 is a view through line 3-3 of FIG. 2; 
0013 FIG. 4 is a view through line 4-4 of FIG. 2; 
0014 FIG. 5 is a back view of a club head in accordance 
with another embodiment of the present invention; 
0015 FIG. 6 is a back view of a club head in accordance 
with another embodiment of the present invention; and 
0016 FIG. 7 is a view through line 7-7 of FIG. 6. 

DETAILED DESCRIPTION 

0017 Referring initially to FIGS. 1-4, an embodiment of 
golf club 10, for example an iron-type golf club, in accor 
dance with the present invention is illustrated. Golf club 10 
includes head 12 and shaft 14 attached to head 12 at the 
hoSel. Various arrangements of head 12 are possible includ 
ing hollow or cavity back arrangements and muscle back 
arrangements. AS illustrated, head 12 is a cavity back golf 
club head. In another embodiment, the club head is a 
Single-piece forging, i.e., it is formed from a single ingot and 
does not include a face insert. In yet another embodiment, 
the club head is formed from a stainless steel body and 
Stainless Steel insert. 
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0018) Head 12 includes front face or strike face 16. Head 
12 can be forged or Stamped and fitted to a body that is 
forged. Strike face 16 includes front side 22 for striking a 
golf ball and back side 24 opposite front 22. Distance 26 
between front 22 and back 24 defines a thickness, and this 
thickneSS is Selected to be as thin as possible to minimize the 
amount of mass or weight of head 12 located in Strike face 
16. In one embodiment, strike face 16 has a thickness from 
about 0.04 inches up to about 0.16 inches. In another 
embodiment, strike face 16 has a thickness from about 0.04 
inches up to about 0.08 inches. Strike face is made from a 
material that is abrasion resistant and durable Such that Strike 
face 16 can withstand the impact from a golf ball. Suitable 
materials include metals. Such as carbon Steel, Stainless Steel, 
titanium and those known in the art. In one embodiment, 
Strike face is composed of a first metal having a first Specific 
gravity. Front 22 of Strike face 16 can also include a plurality 
of grooves 27 and/or chrome plating. 

0019 Club head 12 also includes back flange 18 that is 
connected to strike face 16. Back flange 18 is connected to 
strike face 16 across sole 20 of head 12. Alternatively, back 
flange 18 can be connected to Strike face 16 across the sides 
and top of club head 12. In one embodiment, strike face 16 
includes perimeter weight 17 extending from strike face 16. 
In this embodiment, back flange 18 extends from a lower 
portion of this perimeter weighting. Behind Strike face 16 is 
back cavity 28, and back flange 18 extends at least partially 
across cavity 28 so as to be spaced from strike face 16. In 
one embodiment, back flange 18 covers between about 10% 
to about 50% of cavity 28. 

0020 Suitable materials for back flange 18 are the same 
as for strike face 16. In addition, back flange 18 and strike 
face 16 can be formed as a unitary Structure, or back flange 
18 and strike face 16 can be two independent structures that 
are joined or fastened together. 

0021 Generally in modern golf clubs, club head 12 is 
arranged to optimize the CG and to increase the MOI. 
Specifically, some of the mass of club head 12 is moved 
away from strike face 16 and toward sole 20 and back flange 
18. This arrangement moves the CG toward sole 20 and back 
flange 18, which provides more weight behind the golf balls 
struck with club 10 and also causes the ball to elevate faster, 
providing increased distance. Increasing the MOI of club 10, 
provides increased resistance to rotation of club head 12 that 
would result from Striking a golf ball off-center or away 
from the “sweet-spot” of club head 12. Therefore, the result 
or penalty normally associated with off-center Strikes is 
minimized. These features are popular in modern clubs, in 
particular for lower skill level or casual golfers. Club head 
12 can also contain one or more undercuts 30 formed in a 
lower portion of cavity 28. Undercuts 30 can be filled, if 
desired, to achieve a desired weight or mass of head 12. 

0022 While being thin to maximize MOI, club head 12 
is reinforced with at least one light weight insert 32 that is 
in contact with at least a portion of back 24. Light weight 
insert 32 is Selected to provide a light weight, load bearing 
support for strike face 16. However, light weight insert 32 
does not have to be abrasion resistant, because Strike face 16 
provides the abrasion resistant contact Surface. The materi 
als for light weight insert 32 are Selected to provide Struc 
tural Support to Strike face 16 without Substantially changing 
or moving either the moment of inertia or center of gravity. 
Therefore, light weight insert 32 preferably imparts as little 
mass to club head 12 as possible. Suitable materials for light 
weight insert 32 include materials having a specific gravity 
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in the range from about 0.5 up to about 6. These materials 
include, but are not limited to, aluminum, titanium, magne 
sium, reinforced polymers and mixtures thereof. Preferably, 
light weight insert 32 is made from magnesium, aluminum 
or titanium. In one embodiment, light weight insert 32 is 
formed from a Second metal having a Second specific 
gravity. Preferably, this Second Specific gravity is less than 
the first specific gravity of the first metal of strike face 16. 
0023. In one embodiment, insert 32 is juxtaposed strike 
face 16 and back flange 18. Although light weight insert 32 
can completely fill cavity 28 and be in contact with the entire 
area of back 24 of strike face 16, light weight insert 32 is 
preferably in contact with a portion of back 24. In one 
embodiment, light weight insert is in contact with a lower 
portion of back 24 of strike face 16. In another embodiment, 
the portion of back 24 in contact with light weight insert 32 
corresponds to a ball Strike location, e.g., the Sweet Spot, on 
front 22. 

0024 Light weight insert 32 may have a uniform thick 
ness, or as illustrated in FIG. 4, may vary in thickness both 
from the top to the sole of club head 12 and/or from the heel 
to the toe. In one embodiment, light weight insert 32 can 
have a lower portion of a Substantially uniform thickness 
and an upper portion having a greater thickness than the 
lower portion. Alternatively, the lower portion can have a 
variable thickness. In one embodiment, the thickest portion 
of the light weight insert 32 is located toward the center of 
strike face 16. 

0.025 Light weight insert 32 is disposed between back 
flange 18 and strike face 16 and abuts both. Light weight 
insert 32 can be completely contained or visually obscured 
by back flange 18 or may extend above or beyond back 
flange 18. In one embodiment, insert 32 extends above back 
flange 18 to cover less than an additional about 5% to about 
40% of back cavity 28. Preferably, light weight insert 32 is 
shaped and dimensioned to be form fitting with the Space 
between back flange 18 and strike face 16. This arrangement 
holds and anchors light weight insert 32 against Strike face 
16. 

0026. In order to provide proper alignment between light 
weight insert 32 and strike face 16 and to inhibit undesirable 
shifting of light weight insert 32 with respect to Strike face 
16, light weight insert 32 includes at least one protrusion or 
nub 34 extending from light weight insert 32 in the direction 
of back flange 18. In an embodiment where light weight 
insert 32 has a substantially uniform thickness, nub 34 
represents a relatively thicker portion of insert 32. Back 
flange 18 contains one or more notches 36 corresponding to 
the shape of nub 34. Any suitable form fitting geometry 
between nub 34 and notch 36 can be used. 

0027. As illustrated in FIG. 5, in one embodiment back 
flange 18 includes a plurality of notches 36. In this embodi 
ment, light weight insert 32 is arranged to be press-fitted into 
one of notches 36. Therefore, light weight insert can be 
placed in any one of a plurality of positions depending in 
which notch 36 nub 34 is placed. Alternatively, a plurality of 
light weight inserts 32 can be used, each one in contact with 
at least a portion of Strike face 16 and having a nub 34 mated 
with one of the plurality of notches 36. The plurality of 
inserts could each be made of the same material or could be 
varied in material to affect the Support given to Strike face 16 
or the mass, CG or MOI of head 12. For example, some of 
the light weight inserts 32 can be Selected to provide other 
qualities to the head Such as vibration dampening. More 
Specifically, a structural Support insert 32 can be placed 
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behind the Sweet Spot and one or more vibration dampening 
inserts are placed around the Sweet Spot to dampen vibra 
tions caused by off-center hits. 
0028 Referring to FIGS. 6 and 7, in addition to provid 
ing a plurality of light weight inserts 32 that are spaced from 
heel to toe acroSS club head 12, at least two light weight 
inserts can be spaced from top 21 to sole 20 of club head 12. 
Again, each light weight insert is in contact with at least a 
portion of Strike face 16 and, as illustrated, can completely 
cover back 24. Second light weight insert 38 can be con 
structed from the same or different materials as the first light 
weight insert 32. In one embodiment, Second light weight 
insert 38 also contains alphanumeric lettering indicating 
Such information as the manufacturer or model of golf club 
10. 

0029 Light weight insert 32 can be fixedly or removably 
inserted between strike face 16 and back flange 18. Light 
weight insert 32 can be Secured in place with one or more 
fasteners 40, adhesives and combinations thereof. Suitable 
fastenerS 40 include mechanical fastenerS Such as rivets and 
Screws. These mechanical fasteners pass through back 
flange 18 and into light weight insert 32 and can even extend 
into strike face 16. Suitable adhesives include two-part 
adhesives, adhesive tape, ultraViolet activated tape, releas 
able adhesives and combinations thereof. The adhesive is 
disposed between light weight insert 32 and at least one of 
strike face 16 and back flange 18. Nub 34 and notch 36 can 
also be arranged to hold or anchor light weight insert 32 in 
place. In one embodiment, light weight insert 32 is press 
fitted between strike face 16 and back flange 18. By making 
light weight insert 32 releasable, the insert 32 can be 
changed or modified during post-manufacture to modify the 
characteristics of head 12 or can be easily replaced should it 
become damaged or fatigued. 
0.030. While it is apparent that the illustrative embodi 
ments of the invention disclosed herein fulfill the objectives 
of the present invention, it is appreciated that numerous 
modifications and other embodiments may be devised by 
those skilled in the art. Additionally, feature(s) and/or ele 
ment(s) from any embodiment may be used singly or in 
combination with other embodiment(s). For example, 
although illustrated for iron type clubs, the present invention 
can be used for drivers and putters and can also be used in 
baseball bats. Therefore, it will be understood that the 
appended claims are intended to cover all Such modifications 
and embodiments, which would come within the spirit and 
Scope of the present invention. 
What is claimed is: 

1. A iron-type golf club comprising a head which com 
prises: 

a Strike face; 
a back flange, connected to the Strike face and Spaced 

therefrom; and 
a light weight insert disposed between and abutting both 

the back flange and the Strike face and fixed thereto, the 
light weight insert having a Substantially uniform first 
thickness and a Second thickness, the Second thickness 
being greater than the first thickness and the Second 
thickness mating with the back flange to provide proper 
alignment between the insert and the Strike face to 
inhibit shifting of the light weight insert with respect to 
the Strike face. 
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2. The golf club of claim 1, wherein the head further 
comprises a cavity disposed behind the Strike face and the 
light weight insert is disposed in the cavity. 

3. The golf club of claim 2, further comprising an under 
cut formed in a lower portion of the cavity and the insert and 
filled to achieve a desired weight of the head. 

4. The golf club of claim 2, wherein the light weight insert 
extends above the back flange to cover a portion of the 
cavity. 

5. The golf club of claim 3, wherein the light weight insert 
covers less than an additional about 5% to about 40% of the 
cavity. 

6. The golf club of claim 3, wherein the back flange 
comprises a ridge and the Strike face comprises a front for 
Striking a golfball and a back opposite the front, wherein the 
light weight insert covers a portion of the back of the Strike 
face above the ridge and a portion of the back of the Strike 
face below the ridge. 

7. The golf club of claim 1, wherein the strike face 
comprises a front for Striking a golf ball and a back opposite 
the front, and the light weight insert is in contact with only 
a lower portion of the back. 

8. The golf club of claim 7, wherein the portion of the 
back in contact with the light weight insert corresponds to a 
ball strike location on the front. 

9. The golf club of claim 1, wherein the light weight insert 
comprises a lower portion having the Substantially uniform 
first thickness and an upper portion having the Second 
thickness. 

10. The golf club of claim 1, further comprising at least 
one fastener to fixedly Secure the light weight insert between 
the back flange and the Strike face. 

11. The golf club of claim 10, wherein the fastener 
extends through the back flange and at least partially through 
the light weight insert. 

12. The golf club of claim 10, wherein the fastener 
comprises a mechanical fastener. 

13. The golf club of claim 1, further comprising an 
adhesive to Secure the light weight insert between the back 
flange and the Strike face. 

14. The golf club of claim 13, wherein the adhesive is 
disposed between the light weight insert and at least one of 
the Strike face and the back flange. 

15. The golf club of claim 13, wherein the adhesive 
comprises a two-part adhesive, adhesive tape, ultraViolet 
activated tape or combinations thereof. 

16. The golf club of claim 1, wherein the light weight 
insert is press fit between the Strike face and the back flange. 

17. The golf club of claim 1, wherein the strike face has 
a thickness from about 0.04 inches up to about 0.16 inches. 

18. The golf club of claim 1, wherein the light weight 
insert comprises aluminum, magnesium, titanium, rein 
forced polymers or combinations thereof. 

19. The golf club of claim 1, further comprising multiple 
inserts, each insert comprising at least a uniform first thick 
neSS and a Second thickness, the Second thickness being 
greater than the first thickneSS and the Second thickness 
mating with the back flange and each insert in contact with 
at least a portion of the Strike face. 
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