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GOLF CLUB HEADS

The present invention relates to golf club

5 heads.

More particularly, the invention relates
generally to increasing the size of metallic, hollow,

golf club heads (e.g. of the type called "woods"”)

Y without increasing head weight to facilitate ball
stroking accuracy. Also, it concerns configquring an
enlarged head in such manner as to resist deflection of
the front wall and to absorb shock waves at top, botton,

and rear walls.
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Very large, very thin-walled, metal, golf club
heads present problems of cracking and buckling of metal
walls, and excessive front wall deflection, during ball
impact. There is need to provide an improved metal head
construction and/or configuration which guides,
20 interrupts, spreads, or otherwise alters the shock waves

which emanate from the face at impact, but while
" maintaining reduced wall thicknesses.
‘There is also need to strengthen the thinned

walls and/or sole plates, of such golf club heads, as
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It is a nmajor object of the invention to

provide structure overcoming the above problems and

5 disadvantages. Basically, the improved head of the
invention is characterized by a ball striking tfont wall,

a bottom wall, and spaced toe and heel walls, the bottom
wall characterized as having two shallow recesses, one
recess closer to the heel portion, and the other recess

y 10 closer toc the toe portion, the recesses being spaced
rearwardly from the front wall, one recess having an
arcuate peripheral edge generally convex toward the heel
portion, and the other recess having an arcuate

peripheral edge convex toward the toe portion.
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Such recesses typically have downwardly facing
surfaces with shallow, upwardly dished configuration.
The downward facing surfaces are concave in front-to-rear
directions; and the downward facing surfaces are also
i concave in directions between the heel and toe.

20 Desirably the head, when viewed toward the
bottom wall, presents a peripheral outline which, at
the toe and rear of the head, has substantial spacing
from the other dished shallaow recess. The spacing

between the peripheral outline at the toe and the other

-
- ,_.-.'-—.

'.2'5 : d:.shed’ recess may typically be at least % inch or 15

mni . and the spacing between that outline at the head
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onfi BeaaReplicged head in such manner as to resist
cdef | ect g@n of d and to absdrb “shock waves at top, bottom and
rear wafls. y thin-walled, netal, golf club heads present
probl e of cracking an uckling of nmetal walls, and excessive front wall
defl ect@on, during ball inpact. There is need to provide an inproved netal

head cofgstruc- tion and/or configuration which guides, interrupts, spreads,
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but whi e naintainin% reduced wal |l thick- nesses.
define by arcuate slopes of head wall portions,

contribute to head wall strengthening, to enable head
enlargement.

5 A head according to the invention may be
provided with a peripheral outline, as referred to, and
which encompasses an area A, and the dished recesses,

ridge and bevel define an area B, when viewed toward
the Dbottom wall of the head, and where A > 1.6 B.
10 Typically A is related to B by the expression 1.7 < A/B

k < 2.0.

localized structure that will aid in "digging out" a

Desirably, the bottom wall is provided with

golf ball having a bad lie from the turf.

15 The bottom wall of a head embodying the
invention may have a bevel that extends at a rearwardly
and upwardly extending angle, beyond rearward extent of
a medial ridge, and between rearward extents of the
localized recesses. That bevel may merge with

20 peripheries of the dished recesses, as will appear.
The bevel is spaced at least % inch from the rear
periphery of the head, as viewed toward the bottom wall

of the head.
9 The bottom wall of a head embodying the
25 invention may be in part defined by a sole plate having

a peripheral edge rigidly connected to the bounding
edge of an opening defined by the bottom wall,
rearwardly of the front wall, whereby the sole plate
closes the opening, the medial ridge and recesses also
30 being in part defined by the sole plate. In this
regard, the sole plate typically defines major extents
of the shallow recesses., A head body shell may also
define a rigidizing bottom wall corner plate



aegn the thinned walls and/or sole plates, of
as to reduge-drag forces at such bottomwalls
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gof the invention to provide structure overcom ng the above probl ens
ig#advant ages. Basi- cally, the inproved head of the invention is
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section, the corner plate section also forming a portien
of the one shallow recess closest to the head heel
portion.

Advantageously, the head is provided with a
group of narrow, metallic, shock wave distributing
dendrites extending from the front wall generally
rearwardly adjacent the underside of the shell top wall
10 and integral therewith, the dendrites projecting toward

’ the two shallow recesses, the bottom wall defining
those recesses being upwardly concave toward the

dendrites.
A second group of dendrites may also be

15 provided to be integral with the top wall and spaced
apart to extend generally rearwardly to merge rearwardly
and downwardly with a rear wall defined by the shell to
transfer rearward loading to that wall as the dendrites
plck up rearward loading from the top wall in response to
front wall impact with a golf ball, the second group of

20
dendrites also projecting toward the two shallow

recesses.
The dendrites are such as to transfer, spread,
dampen, and distriﬁute impact-produced shock so as to
25 reduce shock wave concentration otherwise imposed on the
junction between the front wall and top wall. Shock
wvaves are produced by high speed impact of the club head
with the golf ball, which leaves the head about 1/2
rillisecond atter inpact:.,. for a driver with head
traveling at 100 miles per hour. The dished walls of the

30
plate also strengthen the structure for shock load
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transmission.

The head is desirably provided with hosel
structure that extends downwardly into the head
interior and forms a shaft-receiving opening. This
strengthens the connection of the front wall to the
dished sole plate and heel, and reduces hosel weight,
so that such weight can be utilized to form the
dendrites, as referred to. In this regard, the
invention enables the provision of a larger overall
volume head, as compared with the head of

the same weight, but lacking the dendritic structure, as
referred to. As will be seen, the use of such structure
enables thinning of the hollow head top, toce, back, and
heel walls.

Another object is to provide a head bottom wall
which controls engaged turf relative movement (during a
golf swing) so as to create upward force or force acting
on the head in a manner resulting in reduced drag as the

head is swung.

The invention further provides a set of golf
club heads, each head comprising a shell having toce and
heel portions, and a front wall defining a ball
striking face, and top or bottom walls, the ball
striking faces of the heads having varying angularities
with respect to vertical, the bottom wall of each head
having a medial ridge, and forming two dished, similar
shallow recesses, one recess between the ridge and heel
portion and the other recess between the ridge and toe
portion, such recesses located rearwardly of the front
wall, one recess having an arcuate peripheral edge
portion generally . convex toward the
heel portion and the other recess
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characterized in that, for each head,

Also,

1)

i1)

a vertical plane Dbisecting the
recess in a toe-to-heel direction
intersects the recess surface along
a downwardly concave line, and

a vertical plane bisecting the
recess in a front-to-rear direction
relative to the head intersects the
recess surface along a downwardly

concave line,

the two concave recesses of each head

typically have similar configuration with reapect to a

vertical plane that bisects the ridge in a front-to-rear

direction relative to the head. Further, each recess of

each such head may have a downwardly facing surface

further characterized in that, for each head,
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i)

ii)

the rearwardmost extent of the
downwardly facing surface s
inclined forwardly and upwardly
relative to the head forward swing
path as the head bottom wall engages
the'turt,

wvhereby lift force is created in
response to engagement of the
rearwardmost extent of the surface
with the turf, as the head is swvung
forwardly along the path, such lift

and t he
oe
with

Anot her object is
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a bottom wall having a rearwardly dlvergent surface
(which may be 1locally flattened) that extends at a
rearwardly and upwardly extending angle, beyond rearward
extent of the ridge, and between rearward extents of the
recesses, for reducing drag as the head 1is swung
forwardly in an arc, adjacent the turf, In thls regard,
guided engagement with the turf and upward force exertion
are enhanced by a configuration wherein the rearwardly
divergent surface and the two recesses have edges which,
when viewed from the rear of the head, are upwardly
convex. Also, for each head, there may be provided a
substantially continuous, hollow, metallic tube extending
within the shell of the heel portiocn and from proximate
the shell top wall to proximate the shell bottom wall,
that tube having a bore to receive a club shaft, the bore
aligned with the one shallow recess.

The invention further provides a set of heads,
as referred to, which includes at least two or more of
the following:

a) a metal wood having a front face inclined
at approximately 9° from vertical,

b) a metal wood having a front face inclined
at approximately 11°* from vertical,

c) a nmetal 2 wood,

h

sses an area A 1pangdsthgegislieth r ecessesoviddgesandepayatedtefi ne an

d) a mstal 4 wood, e
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a) at least one head has a center of gravity
located at approximately 42% to 50% of the head height,
5 ags measured upwardly from the lowermost head surface to

the uppermost head surface, viewed from the front of the

head,

b) each of at least two of the heads has a

center of gravity located at approximately 42% to 50% of

10 the head height as measured upwardly from the lowermost
head surface to the uppermost head surface, viewed from
the front of the head.

A still further object is to provide an
improved golf club head, and method of forming same, to

15 incorporate components in construction, mode of operation
and results, when used, as referred to.

Embodiments of the present invention will now be

————

described by way of example only with reference to the

h. accompanying drawings, in which:
20

Fig. 1 is a front elevational view of a golf
club head incorporating the invention;

Fig. 2 is a plan view of the bottom of the Fig.
1 head;

Fig. 3 is an elevational view of the toe end of
25 the Fig. 1 head;

This
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Fig. 5 is a rear elevation view of the Pig. 1
head;

Pig. 6 is an elevation taken in section on
lines 6-6 of Fig. 2;

Plg. 7 1is an elevation taken in section on
lines 7~-7 of Fig. 2;

Fig. 8 is an elevation taken in section oﬁ
lines 8-8 of Pig. 6;

Fig. 9 1is an elevation taken in section on
lines 9-9 of Fig. 6;

Fig. 10 is a plan view showing the bottom of
the Fig. 1 head, but prior to attachment of a sole plate;

Fig. 11 is a plan view of the sole plate that
fits into the bottom opening shown in Fig. 10;

Fig. 12 1is a fragmentary sectlon showing
dendrite structure;

Fig. 13 is a fragmentary section showing
dendrites extending rearwardly from the head front wall;

Fig. 14 1is a fragmentary section showing
dendrites extending rearwardly downwardly adjacent the
top and rear walls of the head;

Fig., 15 is a perspective view of the Fig. 1
head; and

Fig. 16 is a top plan view of the Fig. 1 head.

i nch from
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I ng t ube

Referring now to the drawings, a golf club 10,
in accordance with a preferred embodiment of tha present
invention, is shown. The club 10 includes a shaft 12
5 (only the lower portion of which 1s shown), which is
attached to a head 14. The head 14 is in the
confiquration of a "wood" club, although it is made of
metal. As shown in Figs. 6-9, the head comprises ;

hollow, metal shell 16, which is filled with a plastic

O

foam f£illing 18, preferably polyurethane.

The shell 16 is preferably made of titanium or

titanium alloy; and it may be fabricated by tha "lost
wax" casting method that is well known in the art. The
sﬁell 16 is formed in two pleces: a main portion 20 and
15 a sole plate 22 that is peripherally welded to the main
portion 20, and as will be referred to. See weld
locations at 223 and 22p in Fig. 6.
The main shell portion 20 has a top surface 24,
a rear surface 2§, and a ball-striking surface or face 238
"J opposite the rear surface 26. The face 28 is angled with
‘ respect to the vertical with a specified "pitch® that is
determined by the type of club and the amount of loft
desired. The end portion of the head 14, proximate the
shaft 12, is commonly termed the "heel™ 30; while the end
15 portion, opposite the heel 30, is termed the "toe" 2.
As shown in Pig. 2, the face 28 is typically
curved from the heel 30 to the tce 32. The main shell
portion 20 has a bottom co?ner portion 34 (shown in Pig.
10) that is cast integrally with the front wall 283 and
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Referring now to Fig. 6, the heel wall 1303 of
the shell 16 is provided with a substantially continuous
hollow tube 36 that extends from an upper opening 38 in
the top surface 24 to a lower elliptical opening 40 in.
the bottom surface or sole through the bottom corner

0 portion 34 of the main shell portion 20. The tube 36 is

b of substantially uniform internal diameter; and its side
wall is interrupted by an internal orifice 42 that opens
into the interior of the shell. The orifice 42 provides
an entrance for the introduction of the foam material 18

5 into the hollow shell interior during the manufacturing
process. |

The tube 36 is dimensioned to receive the lower
part of the shaft 12 with a snug fit. The upper opening
38 is provided with a radiused lip 43, as shown in Fig.

o} 6, to minimize the possibility of stress fractures in the

) shaft, due to impact against the edge of the opening. A
portion of the interior wall of the tube 36, extending
downwardly from the upper opening 38, may be provided
with striations, preferably in the form of internal

5 threads, or a series of concentric steps 44, to provide
a "glue lock"™ for better bonding of the shaft in the
tube. |

In the preferred embodiment of the invention,
the 1ip 43 is at the end of a slight rise at the hsel end

¢ of the head, the height of the rise being slightly less
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The shaft 12 is a hollow tube made of any
sultable material. Steel is the most common material,
but titanium and graphite-boron may also be used. If the
shaft is of steel, the exterior of the shaft may be
chrome-plated to minimize corrosion. The lower part of
the shaft may be fitted with a plug 46 to prevent the
entry of moisture into the interior of the shaft. The
plug 46 may be of any suitable resilient material, such
as Nylon, epoxy, polyurethane, or Delrin. The plug 46
may be retained in the shaft by an annular crimp in the
shaft wall. The crimp also serves as a glue lock. A
locator ring 50, preferably of glass fiber-reinforcead
Nylon, is adhesively bonded to the shaft at a distance
above the bottom end 52 of the shaft, approximately equal
to the length of the tube 36.

The shaft 12 may be attached to the head 14 by
a suitable epoxy adhesive, the steps or threads 44 in the
tube 36 and the crimp in the shaft providing glue locks,
as hentioned above, for better adhesive bonding. (Any
plating on the lower part of the shaft is first buffed
off.) During assembly, the lower part of the shaft is
inserted into the tube 36 until the locator ring 50 abuts
against the radiused 1ip 43 at the upper tube opening 38.
The bottom end 52 of the shaft 12 then extends slightly
beyond the lower tube opening 40. This bottom end 52 is

then cut and ground so as to be flush with the sole of

the head, as shown in Fig. 6.
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energy from the player to the ball, with little or no
"deadweight" to reduce the attainable club head velocity.

By increasing the effective mass of the club head without

reducing the attainable velocity, there is a more

effective transfer of energy to the ball from the player,
yielding increased shot distance without an increase in
effort on the part of the player.

Moreover, without an external hosel, the lower
part of the shaft may extend all the way through the
head, with the bottom end 52 of the shaft terminating
flush with the sole. Thus, by eliminating the external
hosel, the shaft both enters, and may exit, the head,
within the area defined between the top and botton of the
face of the club head, which area is sometimes called the
*ball control zona"™, By bringing the lower end of the
shaft within the control zone, and extending the shaft
deeply into the head shell, for example through to the
sole of the club head, the tactile sense of the location
of the club face, or "head feel", is maximized, ylelding
increased control of the shot, greater ability of the
skilled player to "work" the ball, and a more solid feel
of impact with the ball regardless of where on the face
the ball is struck. The increase in effective mass of
the club head, and the rigid support for the lower end of
the shatft, provided by the internal tube 36 in which the

lower end of the shaft is received, further contribute to

whi ¢
head

er
head

r ed
ites,

This Sheet Has Been R

[ ml uFiu

h

UCGS



: ~s'i on of a larger -overall vol ur-relileild, as cmﬁmﬁ‘”ﬁmﬂiﬂm‘*ﬁm

this lmprovement in "head fael",

Furthermore, a number of advantages in the

‘manufacturing process can be achieved by eliminating the

hosel. For example, the mass that would have been taken
up by the hosel can be redistributed to a part of the
club head where it can contribute to the effective nass
of the head without increasing the total head mass.
Optimally, this mass can be added by increasing the
overall size of the club head.

Still another advantage of eliminating the
hosel is that there is a more even cooling of the club
head in the mold. Where there is an upward hosel, by
comparison, the hosel and the rest of the club head shell
may cool at unequal rates, thereby resulting in a slight
warping that can produce a lack of uniformity in loft,
lie, and face angle from club head to club head.

A golf club, in accordance with a preferred
embodiment of <the invention, includes the sole
configuration shown in the drawings. As shown in the
drawings, the bottom wall is characterized as forming a
medial ridge 60, and as forming two shallow recesses, one
recess between the ridge and the heel portion, and the
other recess between the ridge and the toe portion, the
recesses everywhere spaced rearwardly from the front
wall, the one recess having an arcuate peripheral edge
generally convex toward the heel portion, and the other
recess having an arcuate peripheral edge generally convex
toward the toe portion.  Examples of such shallow,
upwardly dished recesses are seen at 162 between the

ridge 60 and the toe 32, and at 164 between the ridge and



wi'thfhe head of the same weight, but |acking the dendsi eplaced s
refefged to. As will be seen, the use ofl uch structur ni ng of
“the Hol |l ow head top, toe, back, and heel”alls. Anot to

provigde a head bottom wall which controls engaged turf relative novenent
(durifng a gol hesdi 3§» so as to create upward force or force acting on the
head{in a manner resulting in reduced drag as the head is swng. Anot her
objedt is to provide a f€céesd gdb2 ctubvadadserbphériecaskieowda i $nngaa shel |
havi ng toe and heel portions, and a

. looping edge path, indicated at 1623, l62h, 162¢, and

; 162d. Recess 164 also extends in a looping edge path

| 5 indicated at 1643, 164b, 164g¢, and 1644, both paths

located on the bottom wall, as shown. The maximum depth

of each recess below a plane containing its peripheral

looping edge path is 1less than % dinch (6.35 mm),

preferably 1/16 to 3/16 inch (1.6 to 4.8 mm}). See

10 depths d1 and dz in Figs. 8 and 9. These depths are

’ sufficient normally to avoid direct frictional contact

of recess dished innermost surfaces 162} and 164' with

the ground during a club stroke, ground contact, if

any, being confined to the lowermost extent of the

15 central ridge 60, and to recess peripheral or rearward
wall extents, as will appear.

Also, the upward bi-directional concavity of
the bottom wall extents 162! and 164' forming the
recesses adds to bottom wall strength, and stiffness, for

20 transmitting shock loading transmitted to and from the
front wall 28 during ball stroking. The bottom wall
thickness may then Dbe =minimized and  metal
"redistributed®, to enable provision of a larger sized
head.

25 Note also the provision of a bottom wall
rearwardly divergent surface, or bevel, which extends at
a rearwardly and upwardly extending angle, beyond
rearward extent of the ridée, and betwesn rearward
extents of the recesses.

30 Specifically, there is a trailing, Dbevelead
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|l defining a ball striking face, and top or bottomwalls, the ball
ng faces of the heads having varykidg-angul arities with respect to

al, the bottomwall of each head having a medial ridge, and form ng

. § shed, ssrfacer SKal | shichcetsess orel kestssts hbwardiyt hangiléde and heel
portigon and the other recess between the ri-dge and toe portion, such
recegses | osapeyha&aribdrttoned posticont extendinge upwosddyhalto®y &n arcuate
peri pheral edge portion %en- er al I{vconvex toward the heel portion and the

ot her recesSWAN§Ie SPauatBdpbpinaenarhatigRAgm rand thge fandieas oonvex

toward the t%e por.ti on. Each r?c?ss of each head have
the sole, and a tralling edge 58 at the juncture between

$ the rear surface 26 of the club head and the sole plate
22. The lowermost curved part 563 of the surface 56 is
contiguous with the rearwa.rd end of ridge 60 that extends
forward toward and diverges at 603 and 60h to merge
laterally with the bottom U-shaped lower edge 283 of the
face 28 of the club head, edge 283 belng addressed toward
the turf, as the head is swung.

The trailing surface or bevel 56 preferably

extends at an angle @ of approximately 18*' to 25° with

respect to the horizontal. See Fig. 8. The angle O may

be varied by plus or minus up to about 5°*, depending on
the type of club and the preference of the player. The
tralling surfaca 56 minimizes the club head's closing, or
"hooding™, when the ball is hit "fat", while reducing the
overall aercdynamic drag of the clud head to maximize its
attainable velocity during the swing.

Further, in regard to the described combination
of bottom wall contours, the ridge downward curvature
rearwardly of the front face, and between the dished
recesses 162 and 164 enables the sole to penetrate the
turf, resisting and repelling the turf against the dished
out zones 162 and 164 to limit penetration in proportion
to or accordance with the unique shape of the sole as a
unit, in a unique way, the front face having a downward

U-shape forward of the recesses and ridge, as is clear

UG



a~dod!aardly facing surface further characterized in that

' i [ , for
yertical plane bisecting the recess7in a toe t o- heel memmm!“

i ntersects the recess surface al ong a down- wardly concave
1) a verti qalomlmlas bixsanid na t Wt @oase diude |4 0Nrd thd Firvarad rection
relative to the head intersects the recess surface &

concave |in&ovard she thatHawed oneane 1asesses of each head typically have
simlar configuration with respect to a verti cal

) a

I ne

ridge in a front-to-rewcatdxdiwy) & gbatti ¥e11l having a "bad 1ie” can

be approached in a confident way, to *dig"™ the ball out
by means of a club stroke characterized in that the cludb
head scle planes over the turf, considering the turf as

fluid. For a golf ball having a more conventional 1lie,

no "digging out" is required, and an improved downward.

sole shape "footprint" is produced on the turf, as will
be referred to.

Referring to Figs. 6, 10, and 11, hosel tube 36
extends downwardly into the hollow interior of the heel
portion of the head and is adapted to receive a shaft 12.
Thus, the welght of the hosel is concentrated more
directly behind, or close to, the rear side of front wall
28, near the heel, to contribute to the ball-striking
mass of the front wall. Also, the hosel cylindrical wall
reinforces the junction of the front wall, bottom wall,
and heel wall. See also rigidizing hosel webbing or
filleting 34, which forms the corner plata section of the
bottom wall 22, Corner section also forms a portion of
the dished portion of the bottom wall recess 164. When
the sole plate is attached to the shell, a weld may be
formed along edges ‘99 and 993, and 100 and 1003. See
Figs. 10 and 11.

In accordance with another important aspect of
the invention, a first group or set of narrow, metallic
dendrites is provided to extend from the front wall 28
generally rearwardly adjacent the underside 24h of the
top and upper wall 242 and integral therewith. See in

pl ane that bisects the

This Sheet Has Been Reﬂ
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t he d. Further, each recess of each such head may have a downwardly
faci surface further characterized in thg, for each head, i) the

* ¥ d t t d f fa |
forvelal s and (s Feeagfe; UL L aﬁé%g‘ééa ¢ BRReC abar L o e
head - OttO”‘“ﬁliransv@?@@ggfifJEEféﬂf’ indicated by arrows 120, the

dendrites having forward ends 1183--1233 merging into the

front wall at its junctions with the top wall. Note the

N

possible widening of the dendrites as they merge with

front wall 28. This sexrves tha purpose of distributing
impact-produced shock or stress waves from the front wall
to the top wall, especially when a ball is hit high on
the front wall or face. This in turn serves to prevent
10 cracking and buckling of the thin, metal, top wall 24.

Note that the dendrites are spaced apart, i{.e., branch,
at intervals of about % to % inch (12.7 to 19 mm); and
that the rearward ends of the dendrites are
transversely spaced apart.

15 The vertical dimension d3 of the dendrites
lies within the range .050 to .070 inch (1.27 to 1.78
mm); and the dendrites are generally convex at 125
toward the interior of the head, along their lengths,
and have concave opposite sides at 126 and 127 (see

20 Fig. 12). In this regard, and as
referred to abova, the thickness of the front wall is
typically substantially greater than the thickness of the
other walls, to strengthen it and prevent cracking under
high impact loads.

25 Typical wall approximate thicknesses are: front

wall ,120 inches (3.05 mm) (maximum), sole plate .050
inches (1.27 mm) (maximum) excluding poséible local
thickening projecting from front face intersection with
the sole plate, and top wall ,030 inches (0.76 mm).

30 The dimensions are less than standard thicknesses,
allowing for a larger head and a larger moment of
_inertia for a given total weight. This in turn

||iiiii|‘|‘iiiﬂ”|i|‘|“|i‘ﬂi||



- 5- i) whereby lift force is created in response to engaenent of

.the fearwardnost extent of the surfaceigi h the turf, as the head is
swing forwardly along the path, such Iift  force acting to urge the head
bottom wal | ,208wkNq Nodhter *PoPP1VENEEE rtQEhnOks regards of2-

! center ball satrikes,. Reduced thicknesses may be

maintained despite head extreme enlargement by casting
the head of titanium or titanium alloy, which is lighter
5 than steal.

Further, the conformation of the dendrites 118~
123 (see Fig. 13) along their lengths, to head interlor
wall shape, contributes to shock wave distribution across
the upper wall 14, Note that wall 14 may be upwardly '

0 crowned, i.e., upwardly shallowly convex. The top wall
] may therefore have reduced thickness.

Also provided is a second set or group of
narrow, metallic dendrites extending generally rearwardly
adjacent the underside of the top wall and integral

5 therewith, the second set also including a transversely
extending dendrite intersecting the generally rearwardly
extending dendrites of the second set. The dendrites of
the second set are located further from the head front
wall than the first set of dendrites; the rearwardly

0 extending dendrites of the second set being spaced apart,
or branching, in transverse dirgction, the vertical

dimensions of the second set dendrites also being between

.050 and 0.100 inches {(1.27 to 2.54 mm). See for
example the five dendrites 138-142 that have fan
25 configuration, radiating rearwardly from different

points along the single transverse dendrite 37 spaced
rearwardly from dendrites 118-123.

Dendrites 138-142 extend generally rearward
to merge with_ the generally curved rear wall 26a of the
head, to direct or transfer such rearward loading to

that wall as the dendrites pick up loading from top
wall 242_ . - . - .

This Sheet Has Been RTlaced
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Yet another object is to provide for each head a boTh B a
rearwardly divergent surface (which maybe local |y fl U ext ends
at a rearwardl nd upwardl y extendi ng angl e, beyond t of the
ri dge, and %%g;?'re‘a‘rward extents of the recesses, for reducing drag as

the head i's swng forward in an arcg¢, .adjacent the turf. In this regard,
gui ded engagenent V\A'tI‘P?’Fégchﬁ? a?r?&"t}ﬁ\ﬁarg“ffﬁr c‘éeﬁﬁéFﬁKn the &ffhced by a

configuration rei he reatrwatdl i vergent surfacg and the ¢ recesses
have edges W ,q‘bﬁi’re%}‘?/’i’ev\% fr%ﬂq’%’ R A ¢t ‘ﬂ‘éé‘f’ arle{bfp)vggfr)‘dly
convex. A SOAcégédPr?ggfyPe%g’eyt g%rr%en%ebesapx{eo_shock or stress wave

5 transfer-distributing functions, to minimize cracking and

buckling of the thinned top wall at its junction at 146
with the rear wall. Note also that dendrites 137-142
conform to top wall shape along their lengths. See Fig.
14. In addition, the rearward ends of the dendrites 137-
.0 142 turn downwardly and forwardly adjacent the inner side
of rear wall 26a, as seen at 139a in Fig. 14, for
example. This strengthens the rear wall, allowing
reduction in rear wall thickness.
The dendrites project generally toward the
5 upwardly dished walls 162' and 164', so that both top and
bottom walls are stiffened to transmit shock loading
rearwardly, whether the ball strikes the front wall 28
relatively upwardly thereon, or at a lower portion
thereof.

. 0 A further important aspect of the invention
concerns the provision of a golf club head having a metal
shell defining top, bottom, front, rear, toe, and hesl
walls, and wherein:

a) the botton wall has upwardly dished wall
'S extent,

b) the upwardly dished wall extent defining

downward facing surface means inclined forwardly and

upwardly relative to the head swing path as the bottom
wall engages the turf, so ihat the turf moving relatively

rearwardly engages the inclined surface mneans for




vided a substantially continuous, hollow, netallic tube extending within
t he shell- of the heel portion and froﬁ%proxinate the shell top wall to

Chart, t hETRALI | ”%%?i et st%f’ﬁe@t@&é‘é?@cﬁi ¥aHE e ob; act i3
o i S e G BESHER BB o
approx .m”%%%m%ié Y e, A B R A9 2 1o
ball. :
Further, and as described, the bottom wall also
has a downward facing medial ridge 60 which extends
generally forwardly, the dished wall extent preferably
including two dished extents 162 and 164, respectively,
located at opposite sides of the ridge, each of the two
dished extents defining a portion of the inclined surface
means (at the rears of dished extents 162 and 164),
whereby upward 1ift forces are developed at opposite
sides of the ridge, for torsionally balanced upward lift
imparted to the head.
Finally, the turf controlling head bottom wall
can be formed or cast integrally with the remalnder of
the head, if desired, i.e., it need not be separately
formed and later welded to a rim defined by a separately
cast head; Such forming may be by a casting or molding
process employing metallic or non-metallic material.
Further, and as shown, the two recesses of each
head have similar configuration with respect to a
vertical plane 400 that bisects ridge 60 in a front-to-
rear direction relative to the head, See Figs. 2 and 7.
It will also be seen that each recess has a
downward facing surface and is further characterized in
that:
i) the rearwardmost extents 1624' and
1644' 'ot the downwardly facing

T surfaces are inclined forwardly and
ot Has Been Rzilaced
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c)‘a 2 d, d) a netal 4 wood, e) a nmetal 5 wood. Yet anot her
obj ec{ﬁﬁ;ﬁﬁ lBogh i s to provi de- a2%et of heads characterized by one

of the ) at | east one head has a center of gravity |located at
appr oxi 50% of the upsaxtdlgi ghtelative neasutbd upeaddly from
t he | owernost head surface to t he uppernost head surface, viewed from
the front of t he head, b) feaniard @wirgpstpatio ofst Hhehed®Rrdhas a

center of gravity
bottom wall engages the turf (see

Figs. 3 and 4),

3 i) whereby balanced 1lift forces are
created in response to engagement of
the rearwardmost extents of the
surfaces with the turf as the head,
is swung forwardly along the path,

3 such lift forces acting to urge the
head bottom wall and the head in an
upward direction.

The bottom wall and/or the rest of the head can
Ibe made of materials other than metal, but metal, such as

5 titanium, is preferred for a very large head.

As used herein, the word "turf" shall be
understood to mean grass, weeds, sand, nud, and other
material engageable and displaceable by the bottom wall
of the head.

0 Referring to Fig. 5, the recesses 162' and 164

have edges 162e' and 164s' which, when viewed from the

rear of the head, are upwardly convex. The rearward edge
56a3 of flattened beveled surface 56 is also upwardly
convex in Fig. 5 and located approximately midway between
edges 162@' and 164g', Such convex edges extend in an
arcuate row, as seen in Fig. 5, and define a V-shape,

Upward lift force vectors appear at 190 and 191, and

result from engagement of the 1n§11ned rear portions of

the inclined rear portions- of the dished recess surfaces

with the turf, as referred to above. Note that the




| ocatgd at approximately 42%to 50% of the head
- 6- hei ght as neasured upwardly fragn+4 he | ower nost head

vectors are angled upwardly and toward one another.

Referring again to Figs. 2 and 5, it will be

seen that the head has the following features:

1) the dished recesses 162 and 164 are
located in substantially mirror imaged
position with respect to a forwardly
extending, vertical plane 400 bisecting
the ridge 690;

il) the convergent rearward terminus of

dished recess rearwardmost extent 1624°'

) is intersected by a cusp 210 defined by

angled surface or bevel 56; and the

convergent rearward terminus of dished

recess rearwardmost extent 1644' s

; intersected by a cusp 211 also defined by

bevel 56. These cusps are further

defined by intersection of the bevel with

head convexly rounded or arcuate outer

bottom surface 213 and intersection of

) the bevel with the ridge rearwardmost and

| rearwardmost divergent extents, as shown.

The cusps 210 and 211 are substantially

equidistant from the head front face 28,

whereby the bevel 56 is centered between

3 the rearwardmost extents 1624' and 1644'
of the recesses;

i) plane 400 also bisects the bevel so that

cusps 210 and 211 are located at

substantially equal distances from that

. a plane; and the plane 400 also intersects
ﬂmSMmHqunMWmm

NI




surface to the upper nost head surface, viewed fromthe

_head.

front of the
A still further object is to-pkevi-de an inproved golf club head,
“and method of forming same, to incorporate conpo- nents in construction,

node of operation and resul the nearwardnahsthextendr 2834t of thaheatand ot her

obj ects and advantages of the invention, as well as the details of an

illustrative embodi menthewidhovs Feasuresl yalariecondad butem tAe 8 | owi ng
speci ficatiaon and draw ngs, in which;

}0

balanced 1if% force creation discussed above.

Referring again to Fig. 2, it will be seen that
the illuétrated very large metal head, when viewed toward
the bottom wall, presents a peripheral outline which, at

the toe and rear of the head, has substantial spacing

from the other dished shallow recess. Seae peripheral

outline 300, which at the toe of the head, has spacing Sy
from recess 162; and at the rear of the head has spacing

S, from recess 162. S, is typically at least about 5/8

inch (15.9 mm) and may preferably be about % to % inch
(19-22 mm); and S, 1s at least apout 1 inch (25.4 mm}
and may preferably be about 1 to 1% inch (25.4-35 mm),
in the plane in which the bottom wall is viewed, as in
Fig. 2.

These relatively large spacings, provided for
a large metal wood head, contribute to strengthening as
needed for a very thin wall construction, since the
associated walls of the head have extended convexly
sloping or arcuate extent, i.e., "tumble home”. See
walls at 301 associated with S;, and walls at 302
assoclated with s,.

Further, the ;pacing S, Dbetween overall
peripheral outline 200 and the rear.bevel 56, as viewed
in Pig. 2, is at least about 3/4 inch, for the very large
head shown; and the head surface 213g assocliated with §;
slopes upwardly and outwardly from the bevel 56 toward
outline 300. ' |

Further, for the very large head shown, the

peripheral outline 300 encompasses an area A, as viewed

This Sheet Has Been Re
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DRAWNG DESCRIPTION FIG 1 is a front elevational view of a golf club

head incorporating the invention; FIG22-s a planvi ew of the bottom of

the FIG 1 head rigfll @; dnas eHd AUEKEL 2RlLoK! TR>0hnk"T 640C 3lGn0ko ! N FI G

1 head;

10

15

20

25
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FIG 4
FIG S5is ar ti ' f 1 - . n
el evati :)n takgﬁai ?ésg)e%t :% cl(;érlﬂf,\‘i‘érl)easxji g&%f%’fq\%l %f‘]g%fgpas"’ﬂ’g afi b2ed B,

an el evational view o0 of

where: A > 1.6 B, thereby defining an important feature
of the very large head; i.es., the elements 162, 164, 60,
and 56 are relatively localized, with respect to the
overall peripheral size of the head. Preferably, A and
B are related as follows: 1.7 < A/B < 2.0. Strengthening
of the thin-walled head 13 obtained by providing
relatively large areas of tumble home, as referred to aﬁ
301, 302, 2133, and as also shown at 305 and 306.
Typlical head dimensions, as seen in Fig. 10, are:

TH (toe to heel) - about 4-3/8 inches (11.1 cm)

FR (front to rear) = about 3-3/4 inches (9.52 cm)

The head top and rear walls have thickness of

about .055 inch (1.40 mm); and the front wall has
thickness at its center of about .130 inch (3.3 mm) and
tapering toward end portions near the heel and toe of
thickness about .119 inch (2.8 mm). The sole has
thickness of about .070 inch (1.78 mm).

Metal woods between 1 and 7 sizes, i.e., with
varying front wall angularities, may be provided
incorporating the invention herein; and a set of such
woods may be provided, the invention herein extending to
such a set. Each head has a center of gravity located at
approximately 42% to 50% of the head height, as measured
upwardly from the lowermost head éurzace to the uppermost

head surface, viewed from the front of the head.

I

' 1 head;

Mo



FIG 7 is an elevation taken in section on lines 7-7 of FIG 2; FIG 8 is

an el ection on lines 89% of FIG 6; FIG 9 is an

el evaammmﬂ“ﬂ“ﬂmump on on lines 9-9 of FIG 6; FIG 10 is a plan view
showi nd tlhe bot®om of* the FIG 1 head, but prior to attachnment of a sole

pl at e; FIG 11 is a plan view of the sol e plate that fi-ts into the bottom

openi ng shown in FIG 10; FIG 12 is a fragnentary section show ng
dendrite str@dAIMS:

1. A golf club head (14) comprising a shell {16)
having toe and heel portions {32, 30), a rear wall (26), a
5 front wall defining a ball-striking face (28), and top and
bottom walls (24, 22), said bottom wall (22) being
characterised as having a medial ridge (60), and as forming
two dished shallow recesses, one recess (164) between the
ridge and the heel portion {30), and the other recess {162)
y 10 between the ridge (60) and the toe portion (32), said
recesses {162, 164) being spaced rearwardly from said front
wall (28), the cone recess (164) having an arcuate
peripheral edge generally convex toward said heel portion
{30}, and the other recess (162) having an arcuate
15 peripheral edge generally convex towafd the toe portion
(32), said recesses (162, 164) being located in
substantially mirror imaged positions with respect to a
forwardly extending vertical plane (400) bisecting said
ridge (60}, the head (14), when viewed toward said bottom
20 wall (22), presenting a peripheral outline (300) which, at
the toe {32) and rear (26) of the head, has substantial
spacing from said other dished shallow recess (162}, and
for example the spacing (Sl) at the toe between said
peripheral outline (300) and said other dished recess (162)
25 is at least 15mm (% inch) and/or the spacing (Sz) at the
head rear between said outline and said other dished recess

is at least 25.4mm (1 inch).

u||\|\n||||u\||\|\‘ﬂ|\ J



tu;e' mentary section show ng dendrites extending
rearwar r“l I “ ;ﬁffront wal | ; - 27 - -7- |

*

2. _The club head of claim 1, wherein said medial
ridge (60) increases in width toward said front wall {28)
and between forward extents of said recesses (162, 164),
3. The club head of claim 1, wherein said bottom
5 wall (22) has a bevel (56} that extends at a rearwardly and
upwardly extending angle, beyond a rearward extent of said
ridge (60),.and between rearward extents of said recesses
(162, 164).
4. The club head of claim 3, wherein the spacing
i 10 (53) between the outline at the head rear (26) and said
bevel (56}, as viewed toward the head bottom wall (22), is
at least 19mm (% inch).
5. The club head of claim 1, which has downwardly
facing surfaces which slope upwardly and outwardly from the
15 said other dished recess {162) toward said peripheral
outline (300), as viewed toward the head bottom wall (22).
6. The club head of claim 3, wherein said peripheral
outline (300) encompasses an area A, and said dished
recesses (162, 164), ridge (60) and bevel {56) define an
20 area B, when viewed toward the bottom wall of the head, and

where

A >. 1.6B,
for example :
25

1.7 < aA/B < 2.0.

This Sheet Ha.
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fra nentary section show ng dendrites extending rearwardly
‘ﬂay , he top and rear wal £8 of the head; FIG 15 is a
pers

he FIG 1 head; and FIG 16 is a top plan view of
the FIG 1 head DETAI LED DESCRI PTION Referring nowto
the drawi ngs, a golf club 10, in accor- dance mﬁth a preferred enbodi nent

of the present inyentigge Le.shodh Jhe-EAUR 10 JAGLYESS, 218 MAldeskad ONlY

t he Iomer
{162, 164) have downward facing surfaces with shallow

upwardly dished configuration, for example said surfaces

are concave in front-to-rear directions, and optioconally

(84

they are also concave in directions between the heel (30)
and toe (32).
8. The club head of claim 1, wherein said bottom
wall is in part defined by a sole plate {22) having a
peripheral edge rigidly connected to the bounding edge of
i0 an opening defined by said bottom wall, whereby the sole
plate closes said opening, said ridge (60) and recesses
(162, 164) being in part defined by the sole plate (22).
9. The club head of claim 1, wherein said recesses
(162, 164) have surfaces that merge in arcuate relation
15 with opposite sides of said ridge (60).
10. The club head of claim 1, wherein said front wall
has a lowermost U-shaped configuration, forwardly of said
ridge (60) and recesses (162, 164).
11. The club head of any preceding claim, having a
20 substantially continuous, hollow, metallic tube (36)
extending within the shell (16) of the heel portion (30)
and from proximate the shell top wall (24) to proximate the
shell bottom wall (22), said tube defining a bore to
receive a club shaft (12), said bore being aligned with

25 said one shallow recess (164).

o ———
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porti ' .S, shown), which is attached to a head 14. The head 14 is
in tmﬂ#’l@”ﬂ"ﬁ f a "wood" club, altgough it_ is nade of netal. As
"shown 1nc¢ .n0-9 ) ®he head conprises a hollow, nmetal shell 16, which is
filled wwth a plastic foamfilling 18, preferably pol yurethane. The shel
16 is preferably made of titaniumor titaniumalloy; and it may be
fabricated by the "l ost wax" casting nethod that is well known in the art.
The shell 16 is forded iTHet Rdupi Bead: of aheam™pdst WOATEONaRALE BOLEOP| ate 22
that is peripherally welded to the pmain portion 20, and as will be referred
to. See weld W8dat ilGFIudes28aSqA8 PiBten(RRL Pgripnerally connected to a

shell rim defining a bottom opening, said sole plate (22)
defining major extents of said shallow recesses (162, 164},
5 and optionally also defining said ridge (60) and said bevel
(S56).
13. The club head of claim 11, wherein said bottom
wall includes a sole plate (22) peripherally connected to a
shell rim defining a bottom opening, said sole plate (22)
'10 defining major extents of said shallow recesses (162, 164},
said shell (16) defining a bottom wall corner plate section
{34) integral with said tube (36), said sole plate further
being connected to said corner plate section {(34) which
forms a portion of said one shallow recess (164) between
18 said ridge {(60) and heel portion (30).
l4. The club head of any preceding claim, including a
group of narrow, metallic, shock wave distributing
dendrites (118-123) extending from said front wall (28)
generally rearwardly adjacent the underside of the shell
20 top wall (24) and integral therewith, said dendrites
projecting toward said two shallow recesses (162, 164), the
club head optionally including a second group of dendrites
(138-142) integral with said top wall and which are spaced
apart, and which extend generally rearwardly to merge
25 rearwardly and downwardly with a rear wall (26) defined by
the shell (16) to transfer rearward loading from said top

wall (28) in response to front wall impact with a golf

This Sheet Has Been R,
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The has a top surface 24, a rear surface 26, and a
bal Istr(jﬂmgwﬁmgﬂﬂﬂﬁf ace 28 oppos+t¥the rear surface 26. The face 28
“is angled*wa hirespest 0 the vertical with a specified "pitch" that is
determ ned by the type of club and the anmobunt of |oft desired. The end
portion of the head 14, proxinate the shaft 12, is conmmonly terned the
"heel " 30; whi]e the, nd ortion, opposite the heel 30, is terned the "toe"
32. As sho¥ftin ¥ UHE IER4P M (4Ll kad | 91 TRrRERl 9GS HOWREd 30

to the toe 32. eII ortlon 20 has. a bottom corner portion 34
(shown in FW%? OSW?hiﬁ f cesses {162, 1l64), and for example the

dendrites of the or each group thereof are spaced apart in
a toe-to-heel direction.

5 15. A club head of claim 1, wherein the ridge {60) is
downwardly convex rearwardly of said front wall (28) and in
use co-acts with said recesses (162, 164) during a club
stroke to direct turf toward and into the recesses, the
recesses having surfaces inclined forwardly and upwardly to

10 be engaged by the turf moving relatively rearwardly, for
creating lift forces at opposite sides of the ridge (60),
urging the bottom wall and head in an upward direction.

16. The head of claim 1 or claim 3, or any claim
dependent on claim 3, wherein the head has a center of

15 gravity located at approximately 42% to 50% of the head
height, as measured upwardly from the lowermost head
surface to the uppermost head surface, viewed from the
front of the head.

17. The club head of any preceding claim, which is

20 metallic and is made substantially, wholly or partly of
titanium, and preferably at least one of said head walls
has a minimum thickness less than about 1.52mm (0.060
inch).

18. The club head of any preceding claim, wherein

15 said top wall (24) has thickness of about 1l.4mm (0,055

inch) and said front wall (28) has minimum thickness less

than about 3.3 to 2.8mm (0.130 to 0,110 inch).
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|ntegrally wi'th the front wall 28a and with the heel wall 30a, and flush

W th t | at e 22 2, that forms a bott% surface or sole in conbination
‘mﬁth J@’ ﬂv when the two shel’l ggftions are wel ded toget her.
Referr|ngcn Eﬂm% the heel wall 30a of the shell 16 is provided with
a substantially cdnt *nuous hol | ow t ube 36

13, A golf club head having a metal shell {1l6)
defining top (24}, bottom (22), front (28}, rear-(26), toe
{32), and heel {(30) walls, and including

a) dendrites (138 to 142) integral with the inner

5 sides of said top and rear walls, and

b) the bottom wall (22) héving two upwardly dished
wall sections projecting toward the dendrites integral with
the top wall, and spaced between the heel (30) and toe
(32), one dished wall section defining one recess {162}

10 relatively closer to the toe and the other dished wall
section defining another recess (164) relatively closer to
the heel,

c) the head, when viewed toward said bottom wall,
presenting a peripheral ocutline (300) which, at the toe and

1% rear of the head, has substantial spacing from said other
dished shallow recess {164).

20. The golf club head comprising a metallic shell
(16) having toe and heel portions (32, 30), a rear wall
(26), a front wall (28) defining a ball-stroking face, and

20 top and bottom walls (24, 22), the bottom wall (22) being
characterised as having localised undulant and angled
surfaces (60, 162, 164) delineated within a £first
peripheral outline for turf engagement and for urging the
head upwardly in response to turf engagement, the head,

25 when viewed toward said bottom wall (22), presenting a
second peripheral overall ocutline (300) having substantial

spacing from said first péripheral outline at least toward
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- 8- tha Hmml‘ I‘L lm upper opening 38 in the top surface 24 to a
Jower elli in the bottomgurface or sole through the
“bot tom cor nér or%lon 34 of the main shell portion 20. The tube 36 is of
substantial ly unlfornllnternal dianeter; and its side wall is interrupted
by an internal orifice 42 that opens into the interior of the shell. The
orifice 42 provides an entrance for the introduction of the foam

said tece {32) and toward the club rear {26), the club head

shell sloping arcuately upwardly and outwardly between said

first and second outline,

2l. The head of claim 20, wherein said first

5 peripheral outline encompasses an area B, and said second

peripheral. outline encompasses an area A, and wherein

A > 1.6B

for example:
1.7 < A/B < 2.0.

22. A set of golf club heads, each head having a
configuration as defined in claim 1, 19 or 20, and for
15 example each head has a center of gravity located at
approximately 42% to 50% of the head height, as measured
upwardly from the lowermost head surface to the uppermost

head surface, viewed from the front of the head.
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material 18 into the hollow shell interior during the manu- facturing
process.. The tube 36 is dinensioned t s rteive the | ower part of the
"shaft 12 with a snug fit The upper opening 38 is provided with a radiused
lip-43, as shown in FIG 6, to minimze the possibility of stress fractures
in the shaft, due to inpact against the edge of the opening. A portion of
the interior &@%kggthhe tube 36, extending downwardly fromthe upper
openi ng 38, n&y—be—provided with striations, prefer- ably in the form of
internal threads, or a series of concentric steps 44, to provide a "glue

| ock™ for better bonding of the GOLF CLUS HEADS

A golf club head {10) comprises a shell {16} having
toe and heel portions (32, 30), a rear wall (26}, a front
wall defining a ball-striking face (28}, and top and bottom

) 10 walls (24, 22). The bottom wall (22) is characterised as
having a medial ridge (60) and as forming two dished
shallow recesses (162, 164), one recess {164) being between
the ridge (60) and the heel portion (30), and the other
recess (162) being between the ridge (60} and the toe

15 portion (32). The recesses are spaced rearwardly from the
front wall (28), the first {164) having an arcuate
peripheral edge generally convex toward the heel portion
(30}, and the other (162) having an arcuate peripheral edge
generally convex toward the toe portion (32), the recesses

20 (162, 164) being located in substantially mirror imaged
positions with respect to a forwardly extending wvertical
plane (400) bisecting the ridge (60), the head (10) when
viewed toward the bottom wall presenting a peripheral
outline {(300) which, at the toe and rear of the head, has

25 substantial spacing from the dished shallow recess {162).
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-shaft in the tube. In the preferred enbodi nent of the invention, the lip
43 is at the end of a slight rise at iylse heel end of the head, the height
of the rise being slightly | ess than, or approximtely equal to, the height
of "a hori zontal plane 200 defined by the highest point of the club head top
surface 24. The shaft 12 is a hollow tube made of any suitable material.
Steel is the nost comon material, but titanium and graphite-boron nay al so
be used. If the shaft is of steel, the exterior of the shaft may be
chronme-plated to mnim ze corrosion. THS | ower part of the shaft nay be

fitted with a
l’«[rc..i. \
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pl ug S Répldckie entry of noisture into the interior of the shaft.
‘The pl ﬂ%’f)f any suitable resibi/gnt material, such as Nyl on,
epoxy, or Delrin. The plug 46 nay be retained in the shaft by
an annular crinp in the shaft wall. The crinp also serves as a glue |lock. A
| ocator ring 50, preferably of glass fiber-reinforced Nylon, is adhe-
sively bonded to the shaft at a distance above the bottomend 52 of the
shaft, approxinmately equal to the |l ength of the tube 36. The shaft 12 may
be attached to the head 14 by a suitabl e epoxy adhesive, the steps or
threads 44 in the tube 36 and the

€ 0
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-9; crinp in the shaft providing glue | ocks, as ”E”tio‘i‘IﬂQSh%Q%eBeenRe
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for better adhesive bonding. (Any plating on the |ower artngmkg aft
first buffed off.) During assenbly, thetifower part of the sh

into.the.tube 36 until the locator ring 50 abuts agai nst the

43 at the upper tube opening 38. The bottom end 52 of the sh

extends slightly beyond the | ower tube opening 40. This botton1end 52 |s
then cut and ground so as to be flush with the sole of the head, as shown
in FIG 6. The structure descri bed above allows the shaft to be attached
to the head without a neck or hosel. As a result, substantially all of the

mass of the head is "effective nass”
_F/Ic:. 9.
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that contrlbutes to the transfer of energy fromthe player to the ball,

LWt hmxssmétﬁaxﬁeem adwei ght" to red®® the attain- able club head

vel OCI ing the effective mass of the club head wi thout
redum ble velocity, there is a nore effective transfer of
ener gy all fromthe player, yielding increased shot distance

W t hout an |ncrease in effort on the part of the player. Mor eover,

wi t hout an external hosel, the lower part of the shaft may extend all the
-way through the head, W|th the bottom epg 32 of the shaft terminating flush
with the sole. Thu?gby elimnating theysexternal hosel, the shaft both

enters,
76 . 11.
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and rrayrh@ghgetﬂgsh;ge cedM thin the area defined between the top and bottom

of the f b head, which area/ g sonetines called the "ball

cont rol gl ng the | ower end of the shaft within the control
zone, an e shaft deeply into the head shell, for exanple

t hrough to the sole of the club head,.the tactile sense of the |ocation of
the club face, or "head feel", is nmaximzed, yielding increased control of
the shot, greater ability of the skilled player to "work™ the ball, and a
nore solid feel of inpact with the ball regardl ess of where on the face the
ball is struck. The increase in effective mass of the club head, and

}[Ia . 15.




the rigid support for the |ower end of the shaft, provided by the internal
fube 36—i-n-which the Io\Aer end of the shaft is recei ved, further contribute
to this i rovement in "head Furt hernore, a nunber of advantages in the

rranuf acTWIlelmiBe can be achi eved by elininating the hosel. For

GOLF CLUB HEADS

The present invention relates to golf club

heads.

More particularly, the invention relates
generally to increasing the size of metallic, hollow,

golf club heads (e.g. of the type called "woods" )

without increasing head welght to facilitate ball
stroking accuracy. Also, it concerns configuring an
enlarged head in such manner as to resist deflection of
the front wall and to absorb shock waves at top, bdtton,
and rear walls.

Very large, very thin-walled, metal, golf club
heads present problems of cracking and buckling of metal
walls, and excessive front wall deflection, during ball-
impact. There is need to provide an improved metal head .
construction and/or configuration which quides,
interrupts, spreads, or otherwise alters the shock waves
wvhich emanate from the tai::e" at impact, but while

' maintaining reduced wall thicknesses.

There is also need to strengthen the thinned

walls and/or sole plates, of such .golf clﬁh heads, as

This is the reptacement sheet
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- 10 - exa ;Qe%n =ed Nt woul d have been taken up by the hosel can
be redistr of the club head where it can contribute to the
ef fective I“ Wi t hout increasing the total head nass.
Opt;i mally, e added by |ncrfasi ng the overall size of the

|

cl ub head. Sti anot her advant age of I mnating the hosel is that

well as to reduce drag forces at such bottom walls during
stroking. |

It i{s a major object of the invention to
provide structure overcoming the above problems and
disadvantages. Basically, the improved head of thc.
invention is characterized by a ball striking front wall,
a bottom wall, and spaced toe and heel walls, the bottom
wall characterized as having two shallow recesses, one
recess closer to the heel portion, ahd the other recess
closer to the toe portion, the recesses being spaced
rearwardly from the front wall, one recess having an
arcuate peripheral edge generally convex toward the heel
portion, and the other recess having an arcuate
peripheral edge convex toward the toe portion.

Such recesses typically have downwardly facing
surfaces with shallow, upwardly dished con!igurition.
The downward facing surfaces are .concave in front-to-rear
directions; ind the downward facing surfaces are also
concave in directions between the heel and toe.

Desirably the head, when viewed toward the
bottom wall, presents a peripheral outline which, at
the toe and rear of the head, has substantial spacing
from the other dished shallow recess. The spacing
between the peripheral outline at the toe and the other
dished reéess may typically be at least % inch or 15
mm; and the spacing between that outline at the head

rear and other dished recess may be at
) This is the replacement sheet

Date: :\1 2 A\lﬁ 19%6



cet o s

there fas B&RYRD cooling of the club head in the nold. Were there is
an. upwa \ arison, the hosel and the rest of the club head
shel | my’/lgmﬁ ual rates, thereby resulting in a slight warping that
can produce uniformty inm Boft, lie, and face angle fromclub
head to cl ub head. A golf club, in accordance with a preferred enbodi nent
of the invention, includes the sole configuration shown in the draw ngs. As
shown in the drawi ngs, the bottomwall is characterized as form ng a nedial

ridge 60, and as form ng two shall ow recesses, one recess between the ridge
and the least about ! inch or 25.4 mm, These large spacings,

defined Dby rcuate slopes of head wall portions,
contribute to head wall streangthening, to enable head
enlargement.

A head accérding to the invention may be
provided with a peripheral ocutline, as referred to, and
which encompasses an area A, and the dished recesses,
ridge and bevel define an area B, when viewed toward
the bottom wall of the head, and where A > 1.6 B.
Typically A is related to B by the expression 1.7 < A/B
< 2.0. |

Desirably, the bottom wall is provided with
localized structure that will aid in "digging out" a
golf ball having a bad lie‘ from the turf.

The bottom wall of a head embodying the
invention may have a bevel that extends at a rearwardly
and upwardly extending angle, beyond rearward extent of
a medial ridge, and between rearward extents of the
localized recesses. That bevel may merge with
peripheries of the dished recesses, as will appear.
The bevel is spaced at least % inch from the rear
periphery of the head, as viewed toward the bottom wall
of the head. )

The bottom wall of .a head embodying the
invention may be in part defined by a sole plate having
a peripheral edge rigidly ‘connected to the bounding
edge of an opening defined by the bottom wall,
rearwardly of the front wall, whereby the sole plate
closes the opening, the medial ridge and recesses also
being in part defined by the sole plate. In this.
regard, the sole plate typically defines major extents
of the shallow recesses. A head body shell may also
define a rigidizing bottom wall corner - plate

This is the replacement sheet
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heel ThisShect Has Been 4ot her recess between the ridge and the toe portion,

t he reFﬂ HH“IHﬂH re spaced rearwardly fromthe front wall, the one
recess ate peripheral edge generally convex toward the heel
portion, and the other recess having an arclate peripheral edge generally
convex toward the toe portion. Exanples of such shallow, upwardly dished
recesses are seen at 162 between the ridge 60 and the toe 32, and at 164
bet ween the ridge and heel 30. ReceSs 162 curved periphery extends in a

| oopi ng edge pat BOSEHINCANESIZAL 1MEER aloott spporting t6Re. sRSuetures4 al so

extends in a | ooping edge paith I ndj cated at 164a, 164b,
the” sole plats also connected to that corner plate

section, the corner plate section alsc forming a portion
of the one shallow recess closest to the head heel

portion.

Advantageously, the head is provided with a
group of narrow, metallic, shock wave distributing
dendrites extending from the front wall generally
rearwardly adjacent the underside of the shell top wall
and integral therewith, the dendrites projecting toward
the two shallow recesses, the bottom wall defining
.thoge recesses being upwardly concave toward the

dendrites.
A second group of dendrites may also be

provided to be integral with the top wall and spaced
apart to extend generally rearwardly to merge rearvardly
and downwardly with a rear wall defined by the shell to
transfer rearward loading to that wall as the dendrites
plck up rearward lcading from the top wall in responsa to
front wall impact with a golf ball, the second group of
dendrites also projecting toward the twe shallov
recesses.

The dendrites are such as to transfer, spread,
dampen, and distribute impact-produced shock so as to
reduce shock wave concentration ctherwise imposed on the
junction between the front wall and top wall. Shock
vaves are préducad by high speed impact of tr-xe club head
with the golf ball, which .leaves the head about 1/2°
millisecond after impact, for a driver with head
traveling at 100 miles per hour. The dished walls of the

Plate also strengthen the structure for shock locad
This is the replacement sheet
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164c, d 164d, both paths | ocated on the bottomwall, as shown. The
naxinu ace¢cess bel ow a plane containing its periphera
Iooplng J ess than [err] inch, and preferably between [err]

i nch an ee depths d[errP and dlerr] in FIGS. 8 and 9. These
depths are suff|C|ent normal ly to avoid direct frictional contact of recess
di shed i'nnernost surfaces 162' and 164" with the ground during a club
stroke, ground contact,-if any, being confined to the | owernost extent of
the central _ rld%ﬁ 60 and to recess peripheral or rearward wall extents, as
wi || appear‘ ?he upward bi-directional concavity of the bottom

The Nead is desirably provided with hcsel
structure that extends downwardly into the head
interior and forms a shaft-receiving opéning. This
strengthens the connection of the front wall to the
dished sole plate and heel, and reduces hosel weight,
so that such weight can be wutilized to form the

dendrites, as referred to. In this regard, the
invention enables the provision of a larger overall
volume head, as compared with the head of

the same weight, but lacking the dendritic structure, as
referred to. As will be seen, the use 6: such structure
enables thinning of the hollow head top, toe, baék, and
heel walls. '

Another object is to provide a head bottom wall
which controls engaged turf relative movement (during a
golf swing) so as to create upward force or force acting
on the head in a manner resulting in reduced drag as the

head 1s swung.

The invention further provides a set of golf
club heads, each head comprising a shell having toe and
heel portions, and a front wall defining a ball
striking face, and top or bottom walls, the ball
striking faces of the heads having varying angularities
with respect to vertical, the bottom wall of each head
having a medial ridge, and forming two dished, similar
shallow recesses, one recess between the ridge and heel
portion and the other recess between the ridge and toe
portion, such recesses located rearwarély of the front
wall, one recess having an arcuate peripheral edge

- portion generally ‘convex toward the
‘heel portion and the other recess
This is the replacement sheet
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wal Wﬁ"‘iﬁﬁﬁfﬁfﬁﬁeﬁﬁ% 164' formng the recesses adds to

; . - 6 -

' having an arcuate peripheral edge portion generally
convex toward the toe portion., Each recu.o of each head
may have a downwardly facing surface further
characterized in that, for each head,

i) a vertical plane bisecting the
recess in a toe-to-heel direction
intersects the recess surface aleng
a downwardly concave line, and

i1) a vertical plane bisecting the
recess in a front-to-rear direction

_relative to the head intersects the
recess surface along a downwardly
concave line. _ .

Also, the two concave recesses of each head
typically have similar configuration with respect to a
vertical plane that bisects the ridge in a front-to-rear
direction relative to the head. Further, each recess of
each such head may have. a downwardly facing surfa.ce
further characterized in that, for each head,

i) the rearwardmost extent of the
downwardly <facing surface {s
inclined forwardly and upwardly
relative to the head forward swing
path as the head bottom wall engages
the turt,

ii) whereby 1ift force is created in
response to engagement of the
rearvardmost extent of the surface
with the turf,i as the head is svung

forwardly along the path, such lift
This is the replacement sheet
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transmt mthe front wall 28 during ball stroking. The bottom
wal | thi n be mnimzed and netal "redistributed", to enable

bottomﬂﬂeﬁwmkﬂ;laMd stiffness, for transmtting shock | oading

provi sion EI’! a larger sized head. Note al so the provision of a bottom
wal | rearwardly divergent surface, or~bevel, which extends at a rearwardly

and upwardly extendi ng angl e, be%(y&q ggg{%r%pglgq Pgh?fh“?brok:qgﬁ’ and

bet ween rearward extents of the recessSes’ ally, there s a

trailing, beveled surface 56, Whjf i gn@ rld e¥ada upnergl y vpadkgd,
somewhat flattened portion

direction.
it is. desirable to provide Zfor each head
a bottom wall having a rearwardly divergent surface
(which may be locally flattened) that extends at a
rearwardly and upwardly extending angla, beyond rearward
extent of the ridge, and between rearward extents of the
recesses, for reducing drag as the head is swungl
forwardly in an arc, adjacent the turf. In this regard,
guided engagement with the turf and upward force exertion
are enhanced by a configuration wherein the rearwardly -
divergent surface and the two recesses have edges which,
when viewed from the rear of the head, are upwardly
convex. Also, for each head, there may be providgd a
substantially continuocus, hollow, metallic tube extendiﬁg
within the shell of the heel portion and from proximate
the shell top wall to proximate the shell bottom wall,
that tube having a bore to receive a club shaft, the bore
aligned with the one shallow recess.

The invention further provides a set of heads,
as referred to, which includes at leaast two or more of
the following:

a) a metal wood having a front face inclined
at approximately 9° from vertical, |

b) & metal wood having a front face inclined
at approximately 11° from vertical,

c) a metal 2 wood,‘

d)} _ a metal 4 wood,'

e) a metal 5 wood. )
This is the replacement sheet
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ext endi n ﬁ)ﬁ wardly froma curved edge 56a, and between that edge and the
li

center eq trailing edge 58 at the juncture between the rear
, " head and the sole plate 22. The | owernost curved

surface
part 56a 56 is contiguous with the rearward end of ridge 60

that extends forward toward and diverges at $0a and 60b to nerge laterally
with the bottom U shaped | ower edge 28a of the face 28 of the cl ub head,
edge 28a being addressed toward the turf, as the head is swung. The
trailing surface or bevel 56 preferably extends at an angle [err] of
approxi mately 18[err] to 25 mnth respect to the
till <further, the invention provides a set of
heads characterized by one of the fo}lowing:

a) at least one head has a center of gravity
located at approximately 42% to 50% of the head height,
as measured upwardly from the lowermost head surface to
the uppermost head surface, viewed from the front of the
head,

b) each of at least two of the heads has a
center of gravity located at approximately 42% to 50% of
the head height as measured upwardly from the lowermost
head surface to the uppermost head surface, viewed from
the front of the head. |

A s8till further object is to provide an
improved golf club head, and method of forming same, to
incorporate components in construction, mode of operation
and results, when used, as referred to.

Embodiments of the present invention will now be
described by way of example only- with reference to the
i - accompanying drawings, in -which:

Fig. 1 is a front elevational view of a golf
club head incorporating the invention;

Fig. 2 is a plan view of the bottom of the Fig.
1 head;

7ig. 3 is an elevational view of the toe end of
the Fig. 1 head;

This is the replacement sheet
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hor iTh { Has Iged 8. The angle [err] may be varied by plus or minus up
to abﬁ ﬁﬁm ng on the type of club and the preference of the player.
The t [ e 56 mni- mzes the club head' s closing, or "hooding",
when the ball is hit "fat”, while reducing the overall aerodynam c drag of
the club head to maximze its attaigable velocity during the sw ng.
Further, in regard to the described conbination of bottomwall contours,

the ridge downward curvalysesrpgramraleveatiohelfvbew dacthealisebotnden the
di shed recesses 162 and 164 enables the sole to penetrate the turf,
resisting andogeptlal Fig. 1 head:;
Plg. 5 is a rear elevation view of the Pig. 1
head;
Pig. 6 is an elevation taken in section on
lines 6-§ of Fig. 2;
FPig. 7 is an elevation taken in section on
lines 7-7 of Fig. 2;
Fig. 8 is an elevation taken in section on'
lines 8-8 of Fig. §:
Fig. 9 is an elevation taken in section on
lines $-9 of Fig. 6;
Fig. 10 is a plan view showing the bottom of
the Fig. 1 head, but prior to attachment of a sole plate;
Fig. 11 is a plan view of the sole plate that
fits into the bottom opening shown in Fig. 10;
Fig. 12 1s a fragmentary section showing
dendrite structure;
- Flg. 13 is a fragmentary section showing
__‘t dendrites extending rearwardly from the head front wall;
Fig. 14 is a (fragmentary section showing
dendrites extending rearwardly downwardly adjacent the
top and rear walls of the head;
Fig., 15 is a perspective view of the Fig. 2
head; and

Fig. 16 is a top plan view of the Fig. 1 head.
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diverging forwardly toward the U sh
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e, as is clear fro @GS. 1 and 2. Note the ridge
g_L d front face.

Referring now to the drawings, a golf club 10,
in accordance with a preferred embodiment of tha present
invention, is shown. The club 10 includes a shaft 12
(only the lower portion of which is shown), which is
attached to a head 14. The head 14 is in the
configquration of a "wood" clud, although it is made of
metal. As shown in Figs. 6-9, the head comprises a.
hollow, metal ‘shell 16, which is filled with a plastic
foam £illing 18, preferably polyurethane.

| The shell 16 is preferably made of titanium or
titanium alloy; and it may be fabricated by the "lost
wax" casting method that is well known in the art. The
shell 16 is formed in two pleces: a main portion 20 and
a sole plate 22 that is peripherally welded to the main
portion 20, and as will be referred to. See weld
locations at 223 and 22p in Fig. 6.

The main shell pbrtion 20 has a top surface 24,
a rear surface 26, and a ball-striking surface or face 28
opposite the rear surtacé 26. The face 28 is angled with
respect to the vertical with a specified "pitch® that is
determined by the type of club and the amount of loft
desired. The end portion of the head 14, proximate the
shaft 12, is commonly termed the "hesl” 30; while the end
portion, opposite the heel 30, is termed the "toe" 32.

As shown in Pig. 2, the face 28 1is typically
curved from the heel 30 to the toe 32. The main shell
portion 20 has a bottom gorner portion 34 (shown in Pig.
10) that is cast integrally with the front wall 283 and

This is the replacement sheet
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- 12 - Accordingly, a golf ball having a "bad | i ®isSha# HacBRPR hed in

a confident way, to "dig" the ball out by neans of a

characterized in that the club head sol e pl anes over , L

the turf as fluid. For a golf ball havillg-a nore conventl o e,

"di'gging out"” is required, and an inproved downward sol e shape "footprint"
with the heel wall 303, and flush with the socle plate 21, :

dering
0

that forms a bottom surface or sole in combination with
the sole plate 22 when the two shell portions are welded
together.

Referring now to Fig. 6, the heei wall 303 of
the shell 16 is provided with a substantially continuous
hollow tube 36 that extends from an upper opening 38 in
the top surface 24 to a lower elliptical opening 40 in_
the bottom surfaca or sole through the bhottom cérner
portion 34 of the main shell portion 20. The tube 36 is
of substantially uniform internal diameter; and its side
wall {s interrupted by an internal orifice 42 that cpens
into the interiocr of the shell. The orifice 42 provides
an entrance for the introduction of the foam material 18
into the hollow shell interior during the manufacturing
process. '

The tube 36 is dimensioned to receive the lowe_r-
part of the shaft 12 with a snug fit. The upper opening
38 is provided with a radiused lip 43, as shown in Fig.
6, to minimize the possibility of stress fractures in the
shaft, due to impact against the edge of the opening. A
portion of the interior wall 9: the tube 36, extending
downwardly from the upper opening 38, may be provided
with striations, preferably in the form of intermal
threads, or a series of concentric steps 44, to provide
a "glue lock" for better bonding of the shatt in the
tube. |

In the preferred embodiment of the invention,
the 1ip 43. is at the end of a slight rise at the heel end

of the head, the height of the rise being slightly less
~-ig is the replacement sheet
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is produced on the turf, as will be referred to. Réathie Skekt Has Béen RE 6,

10, and 11, hosel tube 36 extends downwardly into the r of
the heel portion of the head and is adapted to recelv Jﬁhus,
t he wei ght of the hosel |s concentrat ed hbre directly behi se to,
the rear side of front wal neay the heel, to contrlltzute to the

bal | -striking FR&8¢ofO% hépPFB?ﬁ%‘%\ER Y AwSLl (B hoRs DedeREr i*% dal | -

i so 1 gt di 21 rBChBEehEREBena 308 45 Hiad v oshe T Ret pRERE (RF S3her piate

section of thec?%tgglavaégp %%rtggﬁnﬂ. section also forns a portion

The shaft 12 is a hollow tube made of any
sultable material. Steel is the most common material,
but titanium and graphite-boron may also be used. If the
shaftt {8 of steel, tha exterior of the shaft may be
chrome-plated to minimize corrosion. The lower part og
the shaft may be fitted with a plug 46 to prevent the
entry of molisture intc the interior of the shaft. The
plug 46 may be of any suitable resiliient material, such
as Nylon, epoxy, polyurethane, or Delrin. The plug 4§
may be retained in the shaft by an annular crimp ift the
shaft wall, The crimp also serves as a glue lock. A
locator ring 50, preferably of glass fiber-reinfcrc.ad
Nylon, is adhesively bonded to the shaft at a distance
above the bottom end 52 of the shaft, approximately equal
to the length of the tube 36.
The shaft 12 may be attached to the head 14 by

a suitable epoxy adhesive, the steps or threads 44 in the
tube 36 and the crimp in the shatt providing glue locks,
as mentioned above, for better adhesive bonding. (Any
plating on the lower part of the shaft is first buffed
off.) | During assembly, the lower part of the shaft is
inserted into the tube 36 ﬁntil_the locator ring 50 abuts
against the radiused lip 43 at the upper tube opening 38.
The bottom end 52 of the shaft 12 then extends slightly
beyond the lower tube opening 40. This bottom end 52 is
th_en cut am; ground so as to be flush vith the sole of

the head, as shown in Pig. 6.
This is the-replacement shedét
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of the dished portion of the bottomwall recess 164. \When the sole plate is
at t Bhisfbept H@Bebrekm a weld may be fornmed al ong edges 99 and 99a, and 100

and 10 and 11. I n accordance w th another inportant
aspe - tion, a first grQupsoL set of narrow, netallic

dendrites Is provided to extend fromthe front wall 28 generally rear-
wardly adjacent the undiessdguctbr®iddsdeiben aBeve MY owiPlthe b sand
integral therewith. See in the exanple dendrites 118-123 spaced apart in a
transverse di t@ché Bttaadidczbethbyhesd arteria® o meckead hbest hawgng forward

ends 118a-123a
a result, substantially all of the nass of the head !s

"effective 3ass"™ that contributes to the transfer of
energy from the player to the ball, with little eor no
"deadweight" to reduce the attainable club head velocity.
By increasing the effective mass of the club head without
reducing the attainable velocity, there is a nore
effective transfer of energy to the ball from the player,
yielding increased shot distance without an increase in
effort on the part of the player.

Morecver, without an external hosel, the lower
part of the shaft may extend all the way through the
head, with the bottom end 52 of the shaft terminating
flush with the sole. Thus, by eliminating the external
hosel, the shaft both enters, and may exit, the head,
within the aréa defined between the top and bottom of ths
face of the club head, which area is sometimes called the
"ball control zone". By bringing the lower end of the
shatt within the control zone, and extending the shatft
deeply into the head shell, for exanpio through to the
sole of the club head, the tact.ne sense of the location
of the club face, or "head feel", is maximized, ylelding
increased control of the shot, greater ability of the
skilled player to "work" the ball, and a more solid feel
of impact with the ball regardless of where on the face
the ball is struck. The increase in effective mass of
the club head, and the rigid support for the loger end o't
the iha:t, provided by the internal tube 36 in which the

lower end of the shaft is received, further contribute to
This is the replacement sheet
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merging into the front wall at its junctions with the top wall . Note the
possi bl e wi dening of the dendrites as they nerge WiisShedt HayY yac%& Thi s

serves the purpose of distributing inpact- producedm,’pﬂmwlm S waves
fromthe front wall to the top wall, espgcially wh | t high on
thé front wall or face. This in turn serves to preven and
buckl i ng of tiis tisiprovessakt, inophesd If&dL".Note that the dendrites are
spaced apart, i.e., branch, at intervals of about [err] to [err] inch; and
that the rearward endSugthemsodendai trasnbeze ¢t andvantages spacaheapart .
T e e niFacturing process can be achisved by eliminating the

hosel. For example, the mass that would have been taken

up by the hosel can be redistributed to a. part of the

club head where it can contribute to ths effective mass

of the head without increasing the total head mass.

Optimally, this mass can be added by increasing the

overall size of the club head.

Still another advantage of eliminating the
hosel is that there is a more even cooling of the club
head in.the mold., Where there is an upward hosel, by
comparison, the hosel and the rest of the club head shell
may cool at unequal rates, thereby resulting in a slight
warping that can produce a lack of uniformity in loft,
lie, and face angle from club héad to club head.

A golf club, in accordance with a preferred
embodiment of the invention, includes the sols
configuration shown in the drawings. As shown in the
drawings, the bottom wall is characterized as forming a
medial ridge 60, and as forming two shallow recesses, one
recess between the ridge and -'ch; heel portion, and the
other recess between the ridge and the toe portion, the
recesses everywhere spaced rearwardly from the front
wall, the one recess having an arcuate peripheral edgs
generally convex toward the heel portion, and tﬁc o;he:
recess having an arcuate perlphcfal edge generally convex
toward the toe portioen. Examples of such shallov,
upwardly dished recesses are seen at 162 between the

ridge 60 and the tce 32, and at 164 between the ridge and
This is the replacement sheet
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range 0.050 to 0.070 inch; and the dendrites are generally

13 -

hesel 30.

Recess 162 curved periphery extends in a
looping edge path, indicated at 1623, 162h, 162¢g, and
162d. Recess 164 also extends in a looping edge path
indicated at 1643, 164h, 1l64g, and 1644, both paths
located on the bottom wall, as shown. The maximum depth
of each recess below a plane containing its peripheral

looping edge path is less than % inch (6.35 mm},

" preferably 1116 to 3"16 inch (1.6 to 4.8 mm). See

depths d, and 4, in Figs. 8 and 9. These depths are

1 2
sufficient normally to avoid direct frictional contact
of recess dished innermost surfaces 152} and 184' with
the ground during a club stroke, ground contact, if
any, being confined to the lowermost extent of the
central ridge 60, and to recesé, peripheral or rearward
wall extents, as will appear.

Also, the upward bi-directional concavity of
the bottom wall extents 162' and 164' forming the
recesses adds to bottom wall strength, and stiffness, for
transmitting shock loading transmitted to and from the
front wall 28 during ball stroking. The bottom wall
thickness =may then ‘be 1minimized and metal
nredistributed®, to enable provision of a larger sized
head. |

Nota also the provision of a bottom wall
rearvardly divergent surface, or bevel, which extends at
a rearwardly and upwardly extending angle, beyond
rearward extent of the ridée, and between rearward
extents of the recesses.

Spccizically, there is a trailing, beveled

This Sheet Has Been R
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convex at TasSht@Way Bteit Réplabdat eri or of the head, along their |engths, and

have concav
and as refe
substantial 'y g

s at 126 and 127 (see FIG 12). In this regard,
the thickness of the front wall is tpically
the thickregs of the other walls, to strengthen
I t- and prevent cracking under high inpact | oads. Typi cal wall approxi mate

t hi cknesses suxtachr 086, wakhich 12@ i achesl {ewad,nunpvasdly Rmjlad). 050 inches
(maxi - nmun) excludi ng possible [ ocal thickening projecting fromfront face
i nt er sect i orsomiemhathef lafitwnsdat poraiah t extewding. 0@ rdighegrofha di nensi ons
are less than standard thicknesses,

curved edge 563, and between that edge and the center of

the sole, and a trailing edgs 58 at the juncture between

the rear surface 26 of the club head and the sole plate

22. The lowermast curved part 563 of the surface 56 is

contiguocus with the rearward end of ridge 60 that extends

forward toward and diverges at 603 and 60 to merge

laterally with the bottdém U-shaped lower edge 28a of the

face 28 of the club head, edqe' 283 being addressed toward

the turf, as the head is swung.

The trailing surface or bevel 56 preferably

extends at an angle @ of approximately 18' to 25° with

respect to the horizontal. See Fig. 8. The angle O may

be varied by plus or minus up to about §°, depending on
the type of club and the preference of the player. The-
trailing surface 56 minimizes the club head's closing, or
"hooding®, when tha ball is hit "fat", while reducing the
overall aerodynamic drag of the club head to maximlze its
attainable valocity during the swing.

Further, in regard to the described combination
of bottom wall contours, the ridge downward curvature
rearwardly of the front face, and between the dished
recesses 162 and 164 enables the sole to pengtrate ths
turf, resisting and repelling the turf against the dished
out zones 162 and 164 to limit penetration in proportion
to or accordance with the. unique shape of the sole as a
unit, in a unique way, the front face having a downward
U-shape forward of the re'cesses and ridgc, as is clear
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allowing for a larger head and a | arger nonent of i nerti 41 Shee Beed Regifbpl
weight. This in turn allows a greater "forgive- ness effej’ ﬂ

of f-center ball strikes. Reduced thickngsses nay be maint I\ead
extrene enl argenent by casting the head of titaniumor titanium all oy,

whicch is |ightea thag. si . F Chngl P 4 hgygendrites
118- 123 (see FIG 13) alef)ﬂn% %he%gt:leﬁtg;?hs?dﬁ;r%g% n er:%fgra\'i\g}? shape, -

contri butes Qauabecthavéw.eaygﬂﬁdiganitorgage[oss t he upper wall 24. Note that

wal | 24 may be upwardly crowned, i.e., upwardly shallowy convex. The top

wal | may therefore Accordingly, a golf ball having a “bad 1ie"™ can
be approached in a confident way, to "dig" the ball out
by means of a club stroke characterized in that the clud
head sole planes over the turf, considering the turf as
fluld. TFor a golf ball having a more conventicnal lie,
no "digging out" is required, and an improved downward.
scle shape "footprint" is produced on the turf, as will
be referred to.

Referring to Figs, 6, 10, and 11, hosel tube 3§
extends downwardly into the hollow interior of the heel
porticn of the head and is adapted to recalve a shaft 12.
Thus, the welght of the hosel 1is concentrated more
directly behind, or close to, the rear side of front wall
28, near the heel, to contribute tc the ball-striking
mass of the front wall., Alse, the hosel cylindrical wall
reinforces the junction of the front wall, bottom wall,
and heel wall. See alsc rigidizing hosel webbing or
filleting 34, which forms the corner plate section of the
bottom wall 22, Corner section also forms a portien of
the dished portion of the bottom wall recess 164. When
the sole plate is attached to the shell, a weld may be
formed along edges 99 and 993, and 100 and 100a. See
Pigs. 10 and 11.
In accordance with anotr;er ini:ortant aspect of

the inventit_m, a tirst group or set of narrow, metallic
dendrites is provided to extend from the front wall 28
gene;ally reanfardly adjacent the underside §4h of the

top and upper wall 243 and integral therewith. Sees in
- : This is the replacement sheet
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h S l2edesss. Al so provided is a second set or group of narrow,
met s extending generally rearwardly adjacent the under- side
of nd integral therewith, the second set also including a
transversely extending dendrite intersectigig the generally rearwardly

Tocated furt her Prons PR S JRRE R IacdaS L abRied, LS RnATT o2

branching. it Faseeeride (RATEEL N, SRR g et R TRE T
set dendrites aggAdbftédhaving forward ends 1183--1233 merging into the
front wall at its junctions with the top wall. Note the
possible widening of the dendrites as they merge with
front wall 28, This serves the purpcse of distributing
impact-produced shock or stress waves from the front wall
to the top wall, especially when a ball is hit high on
the front wall or face. This in turn serves to prevent

cracking and buckling of the thin, metal, top wall 24.

Note that the dendrites are spaced apart, i.e., branch,

at intervals of about % to % inch (12.7 to 19 mm); and
that the rearward en.ds of the dendrites are
transversely spaced apart.

. The vertical dimension d3' of the dendrites
lies within the range .050 to .070 inch (1.27 to 1.78
mm); and the dendrites are generally convex at 125
toward the interior of the head, along their lengths,
and have concave opposite sides at 126 and 127 (see
Fig. 12}, In this regard, and as
referred to above, the thickness of the front wall is
typically substantially greater than the thickness of the
other walls, to strengthen it and prevent cracking under
high impact loads.,

Typical wall approximate thicknesses are: front

wall .120 inches (3.05 mm) (maximum), sole plate .050
inches (1.27 mm) (maximum) excluding possible local
thickening projecting from front face intersection with
the sole plate, and top wall .030 inches (0.76 mm),.
The. dimensions are less than standard thicknesses,
allowing for a larger head and a larger moment of

inertia £ i : . L.
@ for a given total weight Thi'smxisl ?hé“}'eﬁl‘b%%ment sheet
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bet vidisgh " 400 i nches. See for exanple the five dendrites 138-142
t hat n” ﬂ uration, radiating rearwardly fromdifferent points
al ong nsverse dendrite _3{gspaced rearwardly from dendrites

118-123. Dendrites 138-142 extend generally rearward to nerge with the

generally cupyed geqr q‘%’%L c§6at8];qwsnchnegld’ot}2cg* "85 regards ofz-

center bYall strikes. Reduced thicknesses 3ay be
maintained despite head extreme enlargement by casting
the head of titanium or titanium alloy, which is lighter
than steel. '

Further, the conformation of the dendrites 118~
123 (see Fig. 13) along their lengths, to head interior
wall shape, contributes to shock wave distribution across
the upper wall 14, Note that wall 14 may be upwardly
crowned, i.e., upwardly shallowly convex. The top wall
may therefore have reduced thickness.

Also provided is a second set or group of
narrow, metallic dendrites ex_tendinq generally rearwardly
adjacent the underside of the top wall and integral
therewith, the second set also including a transversely
extending dendrite intersecting the generally rearwardly
extending dendrites o-: the second set. The dendrites of
the second set are located further from the head front
wall than-the first Qset of dendrites; the rearwardly
extending dendrites of the second set being spaced apart,
or branching, in transverse dirgction, the vertical

dimengions of the second set dendrites also being between

.050 and 0.100 inches ({1.27 to 2.54 mm). See for
example the five dendrites 138-142 that have fan
configuration, —radiating rearwardly from different
points along the single transverse dendrite 37 spaced
rearwardly from dendrites 118-123. )

Dendrites 138-142 extend generally rearward
to merge with the generally curved rear wall 26a of the
head, to direct or transfer such rearward loading to
that wall as the dendrites pick up loading from top
wall 24a.

This is the replacement sheet
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generally the sane configuration and di nensi ons as dendr}
Accordingly, they serve the sane shoek2@r-stress wave tr

functions, to mnimze cracking and buckling of the  thinned
See Plg. 14.

- 14 - or transfer such rearward | oading to that wal |ThﬁSheb1|1ﬁtsBedn
pick up loading fromtop wall 24a. See FIG 14. Dendrl w
anster-di str| uting

Dendrites 137-142 have generally the sane
configuration and dimensions as dendrites 118-123,
Accordingly, they serve the same shock or stress wave
transfer-distributing functions, to minimize cracking and
buckling of the thinned top wall at its junction at 146
with the rear wall. Note also that dendrites 137-142
conform to top wall shape along their lengths. See Fig.
14. In addition, the rearvard ends of the dendrites 137-
142 turn downwardly and forwardly adjacent the inner side
ot reaf wall 26a, as seen at 1393 in Fig. 14, for
example._ This strengthens the rear wall, allowing
reduction in rear wall thickness.

The dendrites project generally toward the
upwardly dished walls 162*' and 164', | so that both top and
bottom walls are stiffened to transmit shock loading
rearwardly, whether the ball strikes the front wall 28
relatively upwardly thereon, or at a lower portion
thereoct.

A further important aspect of the invention
concerns the provision of a golf club head having a netal
shell defining top, bottom, front, rear, toe, and heel
walls, and wherein:

a) the bottom wall has upwardly dished wall
extent, |

b) the upwardly dished wall extent defining
dowpward facing surface means inclined :orwardly_ and
upwardly relative to the head swing path as the bottom
wall engages the turf, so that the turf moving relatively

rearwardly engages the inciined surface means for
This is the replacement sheet
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top wall at

Its junction at 146 with the rear wall. Note . een Replaced
dendrites 137-142 conformto top wall shape along their |
14. In addition, the rearward ends of zghe dendrites 137-1 dly
[

and forwardly adjacent the inner side

' rear wal T Behaarv e CAEIRTCES Vg d AndFaned R H0d°

upwar dly di
stiffened t

IR i IR UpVREd PikecTirloRhe by, SR Y rathp

the front wehd =k HidetiQ ¥neBYf 8 \avia122@1@ for transfer to the

ball.
Further, and as described, the bottom wall also
has a downward facing medial ridge 60 which extends

generally forwardly, the dished wall extent preferably

including two dished extents 162 and 164, respectively,

located at opposite sides of the ridge, each of the two
dished extents defining a portion of the inclined surface
means (at the rears of dished extents 162 and 164),
whereby upward 1lift force_s are developed at opposite
sides of the ridge, for torsionally balanced upwafd 1ift
imparted to the head.

Finally, the turf controlling head bottom wall

can be formed or cast integrally with the remainder of

the head, if desired, i.e., it need not be separately

formed and later welded to a rim defined by a separately

cast head. Such forming may be by a casting or molding
process employing metallic or non-metallic material.

Further, and as shown, the two recesses of each

head have similar configuration with respect to a

vertical plane 400 that bisects ridge 60 in a front-to-

rear direction relative to the head. See Figs. 2 and 7.

It will also be seen that each recess has a

downward facing surface and is further characterized in

that:
i) the rearwardmost extents 1624' and
iscg' ~of the downwardly facing

surfaces are inclined forwardly and

f rear wall 26a, as seen at

n
duc- tion
t he

wal | s are
stri kes
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or at a |lower portion thereof. A further inportant Thi Hag Been Replaced
i nvention concerns the provision of a golf club head shel |
defining top, bottomfront, rear, toe, and heel walls, a)

the bottomwall has upwardly di shed waii extent, b) the upwardly di shed
wal | extent defining downward facing surface neans inclined forwardly

and upwardly relative to thgRAY SWEhPAl 2te!l NenRot hauwal |

engages the turf, so that the turf noving relatively rearwardly
engages the inclined surface nmeghnssadrd gwinqcrgatg?hng,gi f¢nd omead acting to

urge the bottomwall and _
bottom wall engages tha turf (see
Figs. 3 and 4), _

ii) whereby balanced 1lift <forces are
created in response to engagement of
the rearwardmost extents of the
surfaces with the turf as the head.
is swung forwardly along the path,
such lift forces acting to urge the
head bottom wall and the head in an
upward direction.

The bottom wall and/or the rest of the head can
be made of materials other t'han metal, but metal, such as
titanium, is preferred for a very large head.

As used herein, the word "turf" shall .be
understood to mean grass, weeds, sand, mud, and other
material engageable and displaceable by the bottom wall
of the head. '

Referring to Fig, 5, the recesses 162*' and 164
have edges 162¢' and 164e' which, when viewed from the
rear of the head, are upwardly convex. The rearward edge
5633 of flattened beveled surface 56 is also upwardly
convex in Fig. 5 and located approximately midway between

_ ‘edges 162¢' and 164g'. Such convex edges extend in an
arcuate row, as seen in Fig. 5, and define a V-shape.
Upward 1ift force vectors appear at 190 and 191, and
result from engagement of the inclined rear poréions of
the inclined rear porticns of tixo dished recess surfaces

with the turf, as referred to above. Note that the
. This is the replacement sheet
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the head in an upward direction, whereby drag is

- kinetic energy is available for trans- fer to the er
as described, the bottomwall also has a downward faci e 60
whi ch extends generally forwardly, ?8d|shed wal | extent pre era y

I n¢luding two di shed extents 162 and respectively, |located at opposite
sides of the a f.the t di shed extents defining a portion of
the incli ne(féeur a(?e:%nég g‘?a‘t‘p‘ﬁéﬁr z?r"g 1o 1 gh@ﬂ"’e?{?%m%‘g'lw and 164),
whereby upward |ift fRereesingeadevel eo OPEgsatzopposite; sigas qfe the ridge,
for torsionally bal anced

seen that the head has the following features:

i) the dished recesses 162 and 164 are
located in substantially mirror imaged
position with respect to a forwardly
extending, vertical plane 400 bisecting
the ridge 60;

i1) the convergent rearward terminus of
dished recess rearwardmost extent 1624
is intersected by a cusp 210 defined by
angled surface or bevel 56; and the
convergent  rearward terminus of dished
recess rearwardmost extent 1644' s
intersected by a cusp 211 also defined by
bevel 56, These cusps are further
-defined by intersection of the bevel with
head convexly rounded or arcuate outer
bottom surface 213 and intersection of
the bevel with the ridge rearwardmost and
rearwardmost divergent e#tenta, as shown.
The cusps 210 aﬁd 211 are substantially
equidistant from the head front face 28,
whereby the bevel 56 is centered between
the rearwardmost extents 1624' and 1644’
of the recesses;

1i1i) plane 400 also bisects the bevel so that
cusps 210 and 211 are located at
suSstantially equal distances from that

plane; and the plane 400 also intersects
This is the replacement sheet
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i arted to the head.

IIIIIIIHI"IHIIHIIWI R

the rearwardmost extent 2133 of the head.

The above features also contribute to the
balanced 1ift force creation discussed above.

Referring again to Pig. 2, it will be seen that
the illustrated very large metal head, whenﬂ viewed toward
the bottom wall, presents a peripheral outline which, at
the toe and rear of the head, has substantial spacing
from the other dished shallow recess. See peripherall
cutline 300, which at the toce of the head, has spacing Sy
from recess 162; and at the rear of the head has spacing

S, from recess 162. S, is typically at least about 5/8

inch (15.9 mm) and may preferably be about % to ¥ inch
{19-22 mm); and S, 1s at least avout 1 incn (25.4 mm)
and may preferably be about 1 to 1% inch (25.4-35 mm},
in the plane in which the bottom wall is viewed, 2s in
Fig. 2.

These relatively large spacings, provided for
a large metal wood head, contribute to strengthening as
needed for a very thin wall construction, since the
associated walls of the head have extended convexly
sloping or arcuate extent, i.e., "tumble home". See
walls at 301 assoclated with §;, and walls at 302
assoclated with s,.

Further, the spacing S, between overall
peripheral outline 200 and the rear bevel 56, as viewed
in Piqg. 2, is at ieaat about 3/4 inch, for the very large
head shown; and the head surface 213g associated with 8,
slopes upwardly and outwardly from the bevel 56 toward
outline 300.

 Further, for the very large head shown, the

peripheral outline 300 encompasses an area A, as vieved
This is the replacement sheel
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Fi nal | the turf controlling head bottomwall can be formed or cast

intgb emai nder of the head, if desired, i.e., it need not be
separ

head.

nd later welded to a rim defined by a separately cast

may be by a casting or nolding process enploying
netallic or non-netallic material Fur t¥3er, and as shown, the two
recesses of ea av i a uratio h,r ect,to a vertical
pl ane 400 t hat (lgl gdsarl na L Mgﬂ%o \&a )4 g%w %ﬁ‘?eg??m ?’é %:8%e t o
the head. See Ehﬁsbe%e"im%? deti'nte Wl lou@ls'% nsceo%rb J?f-;fafn “e‘c‘e%s has a

downward facin

wherc. A > 1.6 8, thereby defining an important feature
of the very large head; i.e., the elements 162, 154, 60,
and 56 are relatively localized, with respect to the
overall peripheral size of the head. Preferably, A and
B are related as follows: 1.7 < A/B < 2.0. Strengthening
of the thin-walled head is obtained by providing
relatively large areas of tumble home, as referred to af
301, 302, 2133, and as also shown at 305 and 30s.
3 Typical head dimensions, as seen in Fig. 10, are:
TH (toe to heel) = about 4-3/8 inches (11l.1 cm)
FR (front to rear) = about 3-3/4 inches (%9.52 cm)

The head top and rear walls have thickness of

about .055 inch (1.40 mm): and the front wall has
thickness at its center of about .130 inch (3.3 mm) and
tapering toward end portions near the heel and toe of
thickness about .119 inch (2.8 mm). The sole has
thickness of about .070 inch (1.78 mm).

Metal woods between 1 and 7 sizes, i.e., with
varying front wall angularities, may be provided
incorporating the invention herein; and a set of such
woods may be provided, the invention herein extending to
such a set. Each head has a center of gravity located at
approximately 42% to S0% of the héad height, as measured
upwardly from the lowermost head surface to the uppermost

head surface, viewed from the front of the head.
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f &%ﬂer characterized in that: 1) the rearwardnpst extents
e down- wardly facing surfaces are inclined
fﬁh}upm&rdly relative to the head forward swing path as the
L lIliengages the turf (see FIGS. 3 and 4), i) whereby
bal anced lift forces are created in respofSe~to engagenent of the
rearwar dnost extents of the surfaces with the turf as the head is -
swung forwardly al ong the path, such lift forces acting to urge the
head bottom wal | and the head in an upward direction. The bottom

wal | and/ or tEgAgggg of the head can be nade

l. A golf club head (1l4) compriéing a shell (1l6)
having toe and heel portions (32, 30), a rear wall (26), a
front wall defining a ball-striking face (28), and top and
bottom walls (24, 22), said bottom wall (22) bging
characterised as having a medial ridge (60), and as forming
two dished shallcw_recesses, one recess (164) between the
ridge and the heel portion (30), and the other recess (162)
between the ridge (60) and the toe portion (32), said
recesses {162, 164) being spaced rearwardly-from said front
wall (28), the one recess (164) haQing an arcuate
peripheral edge general;y convex toward said heel portion
(30), and the other recess (162).héving an arcuate
peripheral edge generally convex towafd the toe poftion
{32), said recesses (162, 164) being located in
substantially mirror imaged positions with respect to a
forwardly extending vertical plane (400) bisecting said
ridge (60), the head (14), when viewed toward said bottoﬁ
wall (22), presenting a peripheral outline (300) which, at
the toe (32) and rear (26) of the head, has substantial
spacing from said other dished shallow recess {162), and
fo; example the spacing (Sl) at.the toe between said
peripheral outline (300) and said other dished recess (162)
is at least 15mm {% inch) and/or the spacing (Sz) at the
head rear between said outline and said other dished recess

i§ at least 25.4mm (1 inch).
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of materials other than netal, but netal, such as titanium is preferred

for Thisgpty

under
and d
reces

the rear of the head, are upwardly convex.

L

the bottomwall of the head. Referring to FIG 5, the
64' have edges 162e' and,164e' which, when viewed from
% e rearward edge 56aa of

e head. As used herein, the word "turf" shall be
mfﬁgﬂass, weeds, sand, nud, and other naterial engage- able

flattened bevel ed surface 56 is also upwardly convex in FIG 5 and | ocated
approxi mately m dway between edges 162e' and 164e. Such convex edges extend
In an arcuate row, as

2. The club head of claim 1, wherein said medial
ridge (60) increases in width toward said front wall (28)
and between forward extents of said recesses (162, 164).

3. The club head of claim 1, wherein said bottom
wall (22} has a bevel (56) that extends at a rearwardly and
upwardly extending angle, beyond a'rearward extent of said
ridge (60), and between rearward extents of said recesses
(162, 164),

4. The club head.of claim 3, wherein the spacing
(S3) between the outline at the head rear (26) and Qaid
bevel (56), as viewed toward the head bottom wall ({22), is
at least 19mm (% inch).

5. The club head of claim 1, which has downwardly
facing surfaces which slope upwardly and outwardly from the
said other dished recess (162) toward said peripheral
outline (300), as viewed toward the head bottom wall (22).

6. The club head of claim 3, wherein said peripheral
outline (300) encompasses an area A, and said dished
recesses (162, 164), ridge (60) and bevel (56) define an
area B, when viewed toward the bottom wall of the head, and

where

A > 1l.6B,

for example :

1.7 < A/B < 2.0.

_—
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seen in FIG 5, and define a V-shape. Upward lift force vectors appear at

0 and ﬂ&JShedeBeasEdﬁceﬂrom engagenment of the inclined rear portions of

190
the incli ns of the dished recess surfaces with the turf, as
referred that the vectors are angled upwardly and tomerd one

anot her. erring again to FIG 2, the head is further character-

- 28 -

7. The club head of claim 1, wherein said recesses
(162, 164) have downward facing surfaces with shallow
upwardly dished configuration, for example said surfaces
are concave in fronf-to—rear directions, and optionally
they are also concave in directions between the heel (30)
and toe (32).

8. The club head of claim 1, wherein said bottom
wall is in part defined by a sole plate (22) having a
peripheral edge rigidly connected to the bounding edge of
an opening defined by seid bottom wall, whereby the sole
plate closes said opening, said ridge (60) and recesses
(162, 164) being in part defined by the sole plate (22}.

9. The club head of claim 1, wherein said recesses
(162, 164) have surfaces’ that merge in arcuate relation
with opposite sides of said ridge (60).

10. The club head of claim 1, wherein said front wall
has a lowermost U-shaped configuration, forwardly of said
ridge (60) and recesses (162, 164). .

L 11. The club head of anf preceding claim, having a
substantially continuous, hollow, metallic tube (36)
extending within the shell (16) of the heel portion {30)
and from proximate the shell top wall (24) to proximate the
shell bottom wall (22), said tube defining a bore to .
receive a club shaft (12), said bore being aligned with

said one shallow recess (164).

rhis is the replacement sheet
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- 16 - ~ized by the f0r1omdng: 1) the dished recesses 162 and 164 am

Iogate tlaIIy mrror imaged position with respect to a
for- vertical plane 400 bisecting the ridge 60;
- 29 -

12. The club head of claim 3, wherein said bot:zom
wall includes a sole plate (22) peripherally connected o a
shell rim defining a bottom opening, said sole plate {22)
defining major extents of said shallow recesses (162, 164),
and optionally also defining said ridge (60) and said bevel
(56).

13, The club head of claim 11, wherein said bottom
wall includes a sole plate {22) peripherally connected to a
shell rim defining a bottom opening, said sole plate (22)
defining major extents of said shallow recesses (162, 164),
said shell (16) defining a bottom wall corner plate section
{34) integral with said tube (36), said sole plate further
being connected to said corner plate section (34) which .
forms a portion of said one shallow recess (164) between
said ridge (60) and heel portion (30).

14. The club head of any preceding claim, including a
group of narrow, metallic, shock wave distributing
dendrites (118-123) extending from said front wall (28)
generally rearwardly adjacent the underside of the shell
top wall (24) and integral therewith, said dendrites
pr&jecting toward said two shallow recesses (162, 164), the
club head optionally including a second group of dendrites
{138-142) integral with said top wall and which are spaced
apart, and which extend generally rearwa;dly to merge
rearwardly and downwardly with a rear wall (26) defined by
the shell {(16) to transfer rearward locading from said top

wall {28) in response to front wall impact with a golf
This is the replacement sheet
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ii) the convefgent rearward term nus of dished recess r ear war dnost
Tlﬁmﬁdét mt ted by a cusp 210 defined by angled surface or

bevel er - gent rearward term nus of dished recess
rearmar

nt 164d' is intersected by a cusp 211 al so defined by
bevel These cusps are further defi n'éd39)y'| nt er sec- tion of the
bevel mnth head convexly rounded or arcuate outer bottom surface 213
and intersection of the bevel with the-ridge rearwardnost and
rear war dnost di ver - gent extents, as shomn The cusps 210 and 211 are

substantiall Yy e-fl, déaSt&msecor?én gtlhoeupheafd Jer R geascea‘238d projecting towacd

said two shallow recesses (162, 164), and for example the
dendrites of the or sach group thereof arce spaced apart ia
a toe-to-heel direction.

15. A club head of claim 1, wherein the ridge (60)

'J
(0]

[ B
= 38

downwardly convex rearwardly of said front wall (28) and
use co-acts with said recesses {162, 164) during a club
stroke to direct turf toward and into the recesses, the
recesse% having surfaces inclined forwardly and upwardly to
be engaged by the turf moving relatively rearwardly, for
creating 1ift forces at opposite sides of the ridge (60},
urging the bottom wall and head iq an upward direction.

16. The head of claim 1 or claim 3, or any claim
dependent on claim 3, wherein the head has a center of

: | gravity located at approximately 42% to 50% of the head
nheight, as measured upwardly from the léwermost head
surface to the uppermost head surface, viewed from the
front of the head.

17. The ciub head of any preceding claim, which is
metallic and is made substanéially, wholly or pa;tly of
titanium, and preferably at least one of said head walls |
has a minimum thickness less than about 1.52mm (0,060
inch).

18. The club head of any preceding claim, wherein
said top wall (24) has thickness of about l.4mm (0.055
inch) and said front wall (28) has minimum thickness less

than about 3.3 to 2.8mm (0.130 to 0.110 inch).
This is the replacement sheet
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wher eby the bevel 56 is centered between the rearward- nost extents

162d1hamﬁwmgﬂgwﬁﬁ g recesses; iii1) plane 400 al so bisects the bevel
that c 211 are located at substantially equal distances
from U"Miﬂm g ; and the plane 400 al §p Lntersects the rear-

war dno of the head. The above features also contribute to
the balanced lift force creation discussed above. Referring again to F
2, it wll be seen that the illus- trated very |large netal head, when
viewed toward the bottomwall, presents a peripheral outline which, at th
t oe 9. A gclf ciub head nhaving a metal shell (186}

defining top (24}, bottom (22), front (28), cear {28), toe
(32), and heel (30) walls, and including

a} dendrites (138 to 142) integral with the inner
sides of saia top and rear walls, and

b) the bottom wall (22) having two upwazdly dished
wall sections projecting toward the dendri:eslinteg:al with
the top wall, and spaced between the heel (30) and toe
(32), one dished Qall section defining one recess (162)
relatively closer to the toe and the other dished wall
section defining another recess (164) relatively closer to
the heel,

c) the head, when viewed toward said bottom wall,
presenting a peripherai outline k300) which, at the toe and
rear 6f the head, has substantial spacing from said other
dished shallow recess (164).

20. The golf club head comprising a metallic shell
(16) having toe and heel porticns (32, 30), a rear wall
(26), a front wall (28) defining a ball-stroking face, ahd
top and bottom walls (24, 22), the bottom wall (22) being
characterised as -having localised'undulant and angled
surfaces (60, 162, 164) delineated within a first
peripheral outline for turf engégement and for urging the
head upwardly in response to turf engagement, the head,
when viewed toward said bottom wall (22), presenting a
second peripheral.overall outline {300) having substantial

spacing from said first peripheral outline at least toward

This is the replacement sheet
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of the head has substantial spacing fromthe other dished shall ow

rec m@g@mmaml outline 300, which at the toe of the head, has
recess 162; and at the rem of the head has spacing

spac

S[err m&m 62. S[err] is typically at |east about [err] inch and
may p y be about [err] to [err] inch; and S[err] is at |east about 1
i nch, and may preferably be about 1 to 1 [err] inch, in the plane in which
the bottomwal |l is viewed, as in FIG 2. These rel atively | arge spaci ngs,

provi ded for a |l arge netal wood head, -c®ptei bute to strengthening as needed
for a very thin wall construction, since the associated walls of the head

said toe (3%) and toward she club rear (2§), the clud head
shell sloping arcuately upwardly and outwardly between said
f£irst and second outline.

2l. The head of claim 20, wherein said first
peripheral outline encompasses an area B, and said second

peripheral. outline encompasses an area A, and wherein

A > 1l.6B

for example:
1.7 < a/B < 2.0.

22. A set of golf ciub heads, each head having a
configuration as defined in claim 1, 19 or 20, and for
example each head has a center of'gravity located at
approximately 42% to 50% of the head height, as measured
upwardly from the lowermost head surface to the uppermost

head surface, viewed from the front of the head.

| 0 m |  his e the replacement sheet.
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have extended convexly sloping or arcuate extent, i.e., . . . "tunble
hone". See walls at 301 associated with S[err], and walls at 302 associ ated

with Slerr]. - 17 -
- 33 -

ASSTRACT

GOLF CLUB HEADS

A golf ¢lub head (10) comprises a shell {16) having
toe and heel portions (32, 30), a rear wall (26), a front
wall defining a ball-striking face (28), and top and bottom
walls (24, 22). The bottom wall (22) is characterised as
having a medial ridge (60) and as forming two dished
shallow recesses (162, 164), one reeess (164) being betwsen
the ridge (60) and the heel portion (30), and the other

'recess (162) being between the ridge (60) and the toe
portion (32). The recesseg are spaced rearwardly from the
front wall (28), the first (164) having an arcuate
peripheral edge generally convex toward the heel portion
(30), and the other (162) having an arcuate peripheral edge
generally convex toward the toe-portion (32), the recesses
(162, 164) being located in substantially mirror imaged
positions with'respect to a forwardly extending vertical
plane (400) bisecting the ridge (60), the head (10) when
viewed toward the bottom wall presenting a peripheral
outline (300) which, at the toe and rear of the head, has

substantial spacing from the dished shallow recess (162).

Figure 2 & 3.
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Further, the spacing S3 between overall peripheral outline 300 and the rear
bevel 56, as viewed in FIG 2, is at |east about [err] inch, for the very

| arge head shown; and the head surface 213[err] associated with S[err]

sl gpes upwardly and out- wardly fromthe bevel 56 toward outline 300.
Further, for the very |large head showyn, the peripheral outline 300
enconpasses an area A, as viewed in FIG 2; and the dished recess 162 and
164, ridge 60, and bevet 56 define an outline enconpassing an area B,

where: A> 1.6 B, thegﬁég definigng an inpcﬁfant feature of the very large
head; ie., the elene 6%, . %4, 60, and 5§ are relatively localized, wth




respect to the overall peripheral size oﬁ the head. Preferably, A and B are
rel-ated as follows: 1.7<A/B<2.0. Strengthening of the thin-walled head is
obtai ned by providing relatively |arge areas of tunble hone, as referred to
at 301, 302, 213a, and as al so shown at 305 and 306. Typical head

di nrensions, as seen in FIG 10, are: TH (toe tp heel )=about 4 [err]
I nches FR (front to rear) = about 3[err] inches :

L

!
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The head top and rear walls have thickness of about 0.055 inch; and the
fraont. wall has thickness at its center of about 0.130 inch and tapering
toward end portions near the heel and toe of thickness about 0.110 inch.
The sol e has thickness of about 0.070 inch. Met al woods between | and 7
sizes, i.e., with varying front wall angylarities, may be provided

i ncorporating the invention herein; and set of such woods may be :
provi ded, the invention herein extending to such a set. Each head has a
center of gravity locategl at approximately 42%to 50% of the head hei ght,
as neasured upwardly fr .| @yer nost 74

7]
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head surface to the uppernost head surface, viewed fromthe front of the
head. From t he above and as shown in the drawi ngs the nedial ridge as,

for exanple, at 60 faces downwardly during striking of a ball, and is
spaced bel ow the |l evels of the dished recesses as at 162 and 164. Al so, the
ridge is seen as in FIG 8 to haveF¥earmardly el ongated | ength at
substantially the sane el evati on. G 6 shows the ridge 60 to be

d 164. FIG 2 shows the
ra . 9.

ridge sidewalls nerging with the recesses 162
ri dge 60 as divergi ng endw se.

downwardly convex in a toe to heel direction alzng its length, to define

1206

. p— F£ > :
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The contents of all applications of which the present application is a
continuation, or a continuation-in-part, are incorporated herein, by
ref erence. - 18 -
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W claim 1. Agolf club head conprising a heel having toe and
heel portions, a rear wall, a front wall defining a ball-striking face,
and top and bottomwalls, said bottomwall characterized as havi ng a
medial ridge, and as formng two dished shallow recesses, one recess
befween the ridge and the heel portion, and the other recess between the

ridge and the toe portion, said recesses spaced rearwardly fromsaid
front wall, the one recess

}[.rc. . 75.

t e qveaghngg st e o

A it

. » S ek 4. .
;

ot
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havi ng an arcuate peripheral edge generally convex toward said heel
,portion, and the other recess having an arcuate peripheral edge general ly
convex toward the toe portion, said recesses being |l ocated in
substantially mrror imaged positions wth respect to a forwardly

extendi ng vertical plane bisecting sai\cliy' ri dge;, the head, when viewed

toward said bottom &s&g‘nt iwﬁ][:}gj'i Eyrfalciul Head whi ch, at the
toe and rear of theVﬁthe%W plfrﬁas substantial spacing fromsaid other dished

shal low recess, said nedi ' ' ci ng nedi al
ri dge spaced bel ow the | evﬁcmmeﬁggﬁwqu)@ge hgvi ng
rearwardly el ongated l'ﬁﬁgtz{bqucaﬁb'f?sfsagtéﬁhw&&?-ixﬁﬁﬂﬁ &F 4t N
08/173,389, filed Jan. 6, 1994, which is a continuation-in-
part of Ser. No. 08/029,553, filed Mar. 11, 1993, now U.S.
Pat. No. 5,301,945 which is a continuation of Ser. No.
07/819,379, filed Jan. 15, 1992, now U.S. Pat. No. 5,240,252
issued Aug. 31, 1993, which is a continuation-in-part of Ser.
No. 07/791,322, filed Nov. 14, 1991, now U.S. Pat. No.
5,180,166 issued Jan. 19, 1993, which is a2 continuation of

Ser. No. 07/595,963, filed Oct. 16, 1990, now U.S. Pat. No.
5,067,715 issued Nov. 26, 1991.

This invention relates generally to increasing the size of
metallic, hollow, golf club heads (woods) without increasing
head weight to facilitate ball stroking accuracy. Also, it
concerns configuring an enlarged head in such manner as to
resist deflection of the front wall and to absorb shock waves
at top, bottom, and rear walls.

Very large, very thin-walled, metal, golf club heads
present problems of cracking and buckling of metal walls,
and excessive front wall deflection, during ball impact.
There is need to provide an improved metai head construc-
tion and/or configuration which guides, interrupts, spreads,
or otherwise alters the shock waves which emanate from the
face at impact, but while maintaining reduced wall thick-
nesses.

There is also need to strengthen the thinned walls and/or
sole plates, of such golf club heads, as well as to reduce drag
forces at such bottom walls during stroking.

SUMMARY OF THE INVENTION

It is 2 major object of the invention to provide structure
overcoming the above problems and disadvantages. Basi-
cally, the improved head of the invention is characterized by
a ball striking front wall, a bottom wall, and spaced toe and
heel walls, the bottom wall characterized as having two
shallow recesses, one recess closer to the heel portion, and
the other recess closer to the toe portion, the recesses being
spaced rearwardly from the front wall, one recess having an

REPLACEMENT SHEET
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and being downwardly convex in a toe to heel direction al ong

thereof to define ridge side walls merging with said recesses,
2. The club head of claim1l wherein said

di vergi ng endw se.
spaci ng bet ween

recess is at | east about [err],
1 wherein said spaci ng between

ot her di shed recess is at

l%aest about 1 inch.
arcuate penipheral edge generally convex toward the heel
portion, and the other recess having an arcuate peripheral
edge convex toward the toe portion.

Such recesses typically bave downwardly facing surfaces

with shallow, upwardly dished configuration. The downward.-

facing surfaces are concave in front-to-rear directions; and
the downward facing surfaces are also concave in directions
between the heel and toe.

Another abject is to provide a head which, when viewed
toward the bottom wall, presents a peripheral outline which,
at the toe and rear of the head, has substantial spacing from
the otber dished shallow recess. As will be seen, the spacing
between the peripheral outline at the toe and the other dished
recess is typically at least % inch; and the spacing between
that outline at the head rear and other dished recess is at least
about 1 inch. These large spacings, defined by arcuate slopes
of head wall portions, contribute to head wall strengthening
to enable head enlargement, | ’

A further object is to provide a head with a petipheral
outline, as referred to, and which encompasses an area A,
and the dished recesses, ridge and bevel define an area B,
when viewed toward the bottom wall of the head, and where
A>1.6 B. Typically, A is related to B by the expression

1.7<A/B<2.0.

Another object is to provide bottom wall localized struc-
ture that will aid in “digging out” a golf ball having a bad lie
from the wrf.

Another object is to provide such a head wherein the
bottom wall has a bevel that extends at a rearwardly and
upwardly extending angle, beyond rearward extent of z
medial ridge, and between rearward extents of the localized
recesses. That bevel may merge with peripherics of the
dished recesses, as will appear. The bevel is spaced at least
% inch from the rear periphery of the head, as viewed toward
the bottom wall of the head.

A further object is to provide the bottom wall to be in part
defined by a sole plate having a peripheral edge rigidly
connected to the bounding edge of an opening defined by the
bottom wall, rearwardly of the front wall, whereby the sole

said length

sai d ridge

sai d peri pheral outh_ng at the toe and said other dished
I nch. -.3. The club head of claim

said outline at the head rear and said
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4. The club head of claim1 wherein said nedial ri dge I ncreases in width
foward said front wall and between forward extents of said recesses.
5. The club head of claim1l wherein said bottomwall has

-3 =

plate closes the opening, the medial ridge and recesses also
being in part defined by the sole plate. In this regard, the sole
plate typically defines major extents of the shallow recesses.
A head body shell may also define a rigidizing bottom wall
comer plate section integral with shaft supporting tube
structure, the sole plate also connected to that corner plate
section, the corner plate section also forming a portion of the
one shallow recess closest to the head heel portion.

Yet another object is to provide a first group of narrow,
metallic, shock wave distributing dendrites extending from
the front walt generally rearwardly adjacent the underside of
the shell top wall and integral therewith, the dendrites
projecting toward the two shallow recesses, the bottom wall
defining those recesses being upwardly concave toward the
dendrites.

A second group of dendrites may also be provided to be
integral with the top wall and spaced apart to extend
generally rearwardly to merge rearwardly and downwardly
with a rear wall defined by the shell to ransfer rearward
loading to that wall as the dendrites pick up rearward loading
from the top wall in respense to front wall impact with a golf
ball, the second group of dendrites also projecting toward
the two shallow recesses.

The dendrites are such as to transfer, spread, dampen, and
distribute impact-produced shock so as to reduce shock
wave concentration otherwise imposed on the junction
between the front wall and top wall. Shock waves are
produced by high speed impact of the club head with the golf
ball, which leaves the head about ¥ millisecond after
impact, for a driver with head traveling at 100 miles per
hour. The dished walls of the plate also strengthen the
structure for shock load transmission. -

It is another object to provide hosel structure that extends
downwardly into the head interior and formas a shaft-receiv-
ing opening. This strengtheas the comnection of the front
wall to the dished sole plate and heel, and reduces hosel
weight, so that such weight can be utilized to form the
dendrites, as referred to. In this regard, the invention enables
the provision of a larger overall volume head, as compared
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a bevel that extends at a rearwardly and upwardly extendi ng angl e,

peyond rearward extent of said ridge, and between rearward extents of said
recesses. 6. The club head of claimb5 wherein said spaci ng between said
outline at the head rear and said bevgl,1 as vi evved toward t he head bottom

wal |,

Is at | east about [err] inch. -

with the head of the same weight, but lacking the dendritic
structure, as referred to. As will be scen, the use of such
structure enabies thipning of the hollow head top, toe, back,
and heel walls.

Another object is to provide a head bottom wall which
controls engaged turf relative movement (during a golf
swing) so as to create upward force or force acting on the
head in a manner resulting in reduced drag as the head is
swung. .

Another object is to provide a set of golf club heads, each
head comprising a shell having toe and heel portions, and a

front wall defining a ball striking face, and top or bottom
walls, the ball striking faces of the heads having varying
angularities with respect to vertical, the bottorn wall of each
head having a medial ridge, and forming two dished, similar
shallow recesses, one recess between the ridge and heel
portion and the other recess between the ridge and toe
portion, such recesses located rearwardly of the front wall,
one recess having an arcuate peripheral edge portion gen-
erally convex toward the heel portion and the other recess
baving an arcuate peripheral edge portion generally convex
toward the toe portion. Each recess of each head may have
a downwardly facing surface further characterized in that,
for each head, _

i) a vertical plane bisecting the recess in a toe-to-heel
direction intersects the recess surface along a down-
wardly concave line, and

ii) a vertical plane bisecting the recess in a front-to-rear
direction relative to the head intersects the recess
surface along a downwardly concave line.

Also, the two concave recesses of each head typically
have similar configuration with respect to a vertical plane
that bisects the ridge in a front-to-rear direction relative to
the head. Further, each recess of each such head may have
a downwardly facing surface further characterized in that,
for each head,

i) the rearwardmost extent of the downwardly facing
surface is inclined forwardly and upwardly relative to
the head forward swing path as the head bottom wall
engages the turf,
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7. The club head of claim1 wherein the head has downwardly facing surfaces
ywhi ch sl ope upwardly and outwardly from said other dished recess toward
said periph- eral outline, as viewed toward the head bottom wall. 8. The
club head of claim5 wherein said peripheral outline enconpasses an area A,
and said dished recesses, ridge and bevél definre an area B, when vi ewed
toward the bottomwall of the head, and whe A>1. 6B. 9. The club
head of claim8 where _ _
ii) whereby lift force is created in response to engagement
of the rearwardmost extent of the surface with the turf,
as the head is swung forwardly along the path, such lift
force acting to urge the head bottom wall and the head
in an upward direction.
Yet another object is to provide for each head a bottom
wall having a rearwardly divergent surface (which may be
locally fiattened) that extends at a rearwardly and upwardly
extending angle, beyond rearward extent of the ridge, and
between rearward extents of the recesses, for reducing drag
as the head is swung forwardly in an arc, adjacent the turf.
In this regard, guided engagement with the turf and upward
force exertion are enhanced by a configuration wherein the
rearwardly divergent surface and the two recesses have
edges which, when viewed from the rear of the head, are
upwardly convex. Also, for each head, there may be pro-
vided a suobstantially continuous, hollow, metallic tube
extending within the shell of the heel portion and from
proximate the shell top wall to proximate the shell bottom
wall, that tube having a bore to receive a club shaft, the bore
aligned with the one shallow recess.
A further object is to provide a set of heads, as referred to,
which includes at least two or more of the following:

a) a metal wood having a front face inclined at approxi-
mately 9° from vertical,

b) a metal wood having a front face inclined at approxi-
mately 11° from vertical,

c) a metal 2 wood,

d) a metal 4 wood,

e) a metal 5 wood.

Yet another object of the invention is to provide a set of

heads characterized by one of the following:

a) at least onc head has a center of gravity located at
approximately 42% to 50% of the head height, as
measured upwardly from the lowermost head surface to
the uppermost head surface, viewed from the front of
the head,

b) each of at least two of the heads has a center of gravity
located at approximately 42% to 50% of the head
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1. 7<A/ B<2.0 10. The club head of claim1 wherein said recesses have
downward facing surfaces with shall ow upwardly di shed configuration. 11
The club head of claim1l wherein said bottomwall is in part defined by a
sole plate having a peripheral edge rigidly connected to the boundi ng edge
of an opening defined by said botton1maPI, whereby the sol e plate closes
sai d opening, said ridge and recesses being in part defined by

height as measured upwardly from the lowermost head
surface to the uppermost head surface, viewed from the
front of the head.

A still further object is to provide an improved golf club
head, and method of forming same, to incorporate compo-
nents in construction, mede of operation and results, when
used, as referred to.

These and other objects and advantages of the invention,
as well as the details of an illustrative embodiment, will be
more fully understood from the following specification and
drawings, in which:

DRAWING DESCRIPTION

FIG. 1 is a front elevational view of a golf club head
incorporating the invention;

FIG. 2 is a plan view of the bottom of the FIG. 1 head;

FIG. 3 is an elevational view of the toe end of the FIG. 1
head;

FIG. 4 is an elevational view of the heel end of the FIG.
1 head;

FIG. § is a rear elevation view of the FIG. 1 head;

FIG. 6 is an clevation taken in section on lines 6—6 of

FIG. 2; .

FIG. 7 is an elevation taken in section on lines 7—7 of
FIG. 2;

FIG. 8 is an clevation taken in section on lines 8—8 of
FIG. 6;

FIG. 9 is an elevation taken in section on lines 9—9 of
FIG. 6;

FIG. 10 is a plan view showing the bottom of the FIG. 1
head, but prior to attachment of a sole plate;

FIG. 11 is a plan view of the sole plate that fits into the -
bottom opening shown in FIG. 10;

FIG. 12 is a fragmentary section showing dendrite struc-
ture;

FIG. 13 is a fragmentary section showing dendrites
extending rearwardly from tbe head front wall;

REPLACRN: .
SIMAY 1997

]




the sole plate. 12. The club head of claim1 wherein said recesses have
;,surfaces that nerge marcuate reladon with opposite sides of said ridge.
"13. The club had of claim1 wherein said front wall has |owernost U shaped
configuration, forwardly of said ridge.and recesses. 14. The cl ub head of
claim11 having a substantially continuous, holdow, netallic tube extending
within the shell of the heel portion and from proxinmate the shell top wall

to proximate the SheﬁGb%l-t ci)gnawq-jl !: s&i d tsg eonhas...io%g é’e%rd%léso
extending rearwardly downwardly adjacent the top and rear
walls of the head;

FIG. 15 is a perspective view of the FIG. 1 head; and
FIG. 16 is 2 top plan view of the FIG. 1 head.

DETAILED DESCRIPTION

Referring now to the drawings, a golf club 10, in accor-
dance with a preferred embodiment of the present invention,
is shown. The club 10 includes a shaft 12 (only the lower
portion of which is shown), which is attached to a head 14.
The head 14 is in the configuration of a “wood™ club,
although it is made of metal. As shown in FIGS. 6-9, the
head comprises a hollow, metat shell 16, which is filled with
a plastic foam filling 18, preferably polyurethane.

The shell 16 is preferably made of titanium or titanium
alloy; and it may be fabricated by the “lost wax™ casting
method that is well known in the art. The shell 16 is formed
in two pieces: a main portion 20 and a sole plate 22 that is
peripherally welded to the main portion 20, and as will be
referred to. See weld locations at 222 and 22b in FIG. 6.

The main shell portion 20 bas a top surface 24, a rear

surface 26, and a ball-striking surface or face 28 opposite the
rear surface 26. The face 28 is angled with respect to the
vertical with a specified “pitch” that is determined by the
type of club and the amount of loft desired. The end portion
of the head 14, proximate the shaft 12, is commonly termed
the “heel” 30; while the end portion, opposite the heel 30, is
termed the “toe” 32.

As shown in FIG. 2, the face 28 is typically curved from
the heel 30 to the toe 32. The main shell portion 20 has a
bottomn corner portion 34 (shown in FIG. 10) that is cast
integrally with the front wall 282 and with the heel wall 304,
-and flush with the sole plate 22, that forms a bottom surface
or sole in combination with the sole plate 22 when the two
shell portions are welded together.

Referring now to FIG. 6, the heel wall 30a of the shell 16
is provided with a substantially continuous hollow tube 36
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receive a club shaft, said bore ali gned with said one shall ow recess.
.- 20 -

that extends from an upper opening 38 in the top surface 24 :
to a lower elliptical opening 40 in the bottom surface or sole |
through the bottom comer portion 34 of the main shell
portion 20. The tube 36 is of substantially uniform internal
diameter; and its side wall is interrupted by an internal
orifice 42 that opens into the interior of the shell. The orifice
42 provides an entrance for the introduction of the foam
material 18 into the hollow shell interior during the manu-
facturing process.

The tube 36 is dimensioned to receive the lower part of
the shaft 12 with a smug fit. The upper opening 38 is
provided with a radiused lip 43, as shown in FIG. 6, to
minimize the possibility of stress fractures in the shaft, due
to impact against the edge of the opening. A portion of the
interior wall of the tube 36, extending downwardly from the
upper opening 38, may be provided with striations, prefer-
ably in the form of internal threads, or a series of concentric
steps 44, to provide a “‘glue lock” for better bonding of the
shaft in the tube.

In the preferred embodiment of the invention, the lip 43
is at the end of a slight risc at the heel end of the head, the
height of the rise being slightly less than, or approximately
equal to, the height of a horizontal plane 200 defined by the
highest point of the club head top surface 24.

The shaft 12 is a hollow tube made of any suitable
material, Steel is the most common material, but titanium
and graphite-boron may also be used. If the shaft is of steel,
the exterior of the shaft may be chrome-plated to minimize
corrosion. The lower part of the shaft may be fitted with a
plug 46 to prevent the entry of moisture into the interior of
the shaft. The plug 46 may be of any suitable resilient
material, such as Nylon, epoxy, polyurethane, or Delrin. The
plug 46 may be retained in the shaft by an annular crimp in
the shaft wall. The crimp also serves as a glue lock. A Jocator
ring 50, preferably of glass fiber-reinforced Nylon, is adhe-
sively bonded to the shaft at a distance above the bottom end
52 of the shaft, approximately equal to the length of the tube
36

The shaft 12 may be attached to the head 14 by a suitable
epoxy adhesive, the steps or threads 44 in the tube 36 and the




15. The club head of claim 10 wherein said downward faci ng surfaces
.are concave in front-to-rear directions. 16. The club head of claim
15 wherein said downward facing surfaces are al so concave in

di rections between the heel and Ltog._ 17. The cl ub head of
claim5 wherein said bottom wall I ncl udes—a sol e plate peripherally
connected to a shell rim defining a bottom opening, said sole plate

defining maj or extent s of ' hﬁ%l&&&eﬁﬁ&nﬁmw abovel8' The cl ub
n ¥ s
head of claims mer%’ gﬁ%ﬁ?{lﬁﬁ&?&n ing. (Any plating on the lower part
of the shaft is first buffed off.) During assembly, the lower
part of the shaft is inserted into the tube 36 until the locator
ring 50 abuts against the radiused lip 43 at the upper tube
opening 38. The bottom end 52 of the shaft 12 then extends
slightly beyond the lower tube opening 40. This bottom end
52 is then cut and ground so as to be flush with the sole of
the head, as shown in FIG. 6.

The structure described above allows the shaft to be

attached to the head without a neck or hosel. As a result,
substantially all of the mass of the head is “effective mass”
that contributes to the transfer of energy from the player to
the ball, with little or no “deadweight” to reduce the attain-
able club head velocity. By increasing the effective mass of
the club head without reducing the attainable velocity, there
is a more effective transfer of energy to the ball from the
player, yielding increased shot distance without an increase
in effort on the part of the player.

Moreover, without an external hosel, the Jower part of the
shaft may extend all the way through the head, with the
bottom end 52 of the shaft terminating flush with the sole.
Thus, by eliminating the external hosel, the shaft both enters,
and may exit, the head, within the area defired between the
top and bottom of the face of the club head, which area is
sometimes called the “ball control zone”. By bringing the
lower end of the shaft within the control zone, and extending
the shaft deeply into the head shell, for example through to
the sole of the club head, the tactile sense of the location of
the club face, or *head feel”, is maximized, yielding
increased control of the shot, greater ability of the skilled
player to “work” the ball, and 2 more solid feel of impact
with the ball regardless of where on the face the ball is
struck. The increase in effective mass of the club head, and
the rigid support for the lower end of the shaft, provided by
the internal tube 36 in which the lower end of the shaft is
received, further contribute to this improvement in “head
feel”.

Furthermore, a number of advantages in the manufactus-
ing process can be achieved by eliminating the hosel. For
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i ncl udes a sol e pl ate peripherally connected to a shell nm defining a

pottom openi ng, said sole plate defining major extents of said shallow
recesses, said sole plate also defining said ridge and said bevel.

19. The club head of claim 14 wherein_sgjd bottom wal | i ncl udes a sole
plate peripherally connected to a shell rim --defining a bottom opening,
said sole plate defining major extents of said shallow recesses, said
shel | defining a bottom vvaII ner ate_secti.on |n egral with said
tube, said sole "“’H’&lﬁe Bﬂ’ﬁ"%gﬁf‘ 2 secti on,

sai d corner p| hessl mthemd:sm taﬁpmpﬁﬁm)ﬁmbdmaddﬁbﬂ@hal | ow recess

it can contribute to the effective mass of the head without
increasing the total head mass. Optimally, this mass can be
added by increasing the overall size of the club head.

Still another advantage of eliminating the hosel is that
there is a more even cooling of the club head in the mold.
Where there is an upward hosel, by comparison, the hosel
and the rest of the club head shell may cool at unequal rates,
thereby resulting in a slight warping that can produce a lack
of uniformity in loft, lie, and face angle from club head to
club head.

A golf club, in accordance with a preferred embodiment
of the invention, includes the sole configuration shown in the
drawings. As shown in the drawings, the bottom wall is
characterized as forming a2 medial ridge 60, and as forming
two shallow recesses, one recess between the ridge and the
heel portion, and the other recess between the ridge and the
toe portion, the recesses everywhere spaced rearwardly from
the front wall, the one recess having an arcuate peripheral
edge generally convex toward the heel portion, and the other
recess having an arcuate peripheral edge generally convex
toward the toe portion. Examples of such shallow, upwardly
dished recesses are seen at 162 between the ridge 60 and the
toe 32, and at 164 between the ridge and heel 30.

Recess 162 curved periphery extends in a looping edge
path, indicated at 162a, 162b, 162c, and 1624, Recess 164
also extends in a looping edge path indicated at 164a, 164b,
164c, and 1644, both paths located on the bottom wall, as
shown. The maximum depth of each recess below a plane
containing its peripheral looping edge path is less than %
inch, and preferably between Y6 inch and 3¢ inch. See
depths d, and d, in FIGS. 8 and 9. These depths are sufficient
normally to avoid direct frictional contact of recess dished
innermost surfaces 162' and 164' with the ground during a
club stroke, ground contact, if any, being confined to the
lowermost extent of the central ridge 60, and to recess
peripheral or rearward wall extents, as will appear.

Also, the upward bi-directional concavity of the bottom
wall extents 162’ and 164’ forming the recesses adds to




between said ri dge and heel portion. 20. The club head of claim1l

i1ncluding a first group of narrow, netallic, shock wave distributing
dendrites extend- ing fromsaid front wall generally rearwardly
adj acent the undersi de of the sheljl, top wall and integral therew th,
sai d dendrites projecting toward said two-shall ow recesses. 21.
The cl ub head of claim 20 including a second group of dendrites
integral with said top wall whi.ch ar apart. and which
extend general |y rej? aﬁg‘ﬁﬂg an%euiég §“’(¥o rdly with a
rear wall defined bylog @guansmm@d aadmmeeﬁoméaal g from said
top wall in stroking. The bottom wall thickness may then be minimized

and metal “redistributed”, to enable provision of a larger

sized head.

Note aiso the provision of a bottom wall rearwardly
divergent surface, or bevel, which extends at a rearwardly
and upwardly extending angle, beyond rearward extent of
the ridge, and between rearward extents of the recesses.

Specifically, there is a trailing, beveled surface 56, which
is a relieved, upwardly angled, somewhat flattened portion
extending upwardly from a curved edge 56a, and between
that edge and the center of the sole, and a trailing edge 58
at the juncture between the rear surface 26 of the club head
and the sole plate 22. The lowermost curved part 56a of the
surface 56 is contiguous with the rearward end of ridge 60
that extends forward toward and diverges at 680a and 605 to
merge laterally with the bottom U-shaped lower edge 28a of
the face 28 of the club head, edge 28a being addressed
toward the turf, as the head is swung.

The trailing surface or bevel 56 preferably extends at an
angle o of approximately 18° to 25° with respect to the
horizontal. See FIG. 8. The angle a may be varied by plus
or minus up to about 5°, depending on the type of club and
the preference of the player. The trailing surface 56 mini-
mizes the club head’s closing, or “hooding”, when the ball
is hit “fat”, while reducing the overall aerodynamic drag of
the club head to maximize its attainable velocity during the
swing.

Further, in regard to the described combination of bottom
wall contours, the ridge downward carvature rearwardly of
the front face, and between the dished recesses 162 and 164
enables the sole to penetrate the turf, resisting and repelling
the turf against the dished out zones 162 and 164 to limit
penetration in proportion to or accordance with the unique
shape of the sole as a unit, in a unique way, the front face
having a downward U-shape forward of the recesses and
ridge, as is clear from FIGS. 1 and 2. Note the ridge
diverging forwardly toward the U-shaped front face.
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resbonse to front wall inpact with a golf ball, said second group of

dendrites also projecting toward said two shall ow recesses.

22. The club head of claim?21 wherein the dendrites of each group are

spaced apart in a toe-to-heel direction, _ 23. A golf club head having
a netal shell defining top, bottom front~rear, toe, and heel walls,

and i ncl udi ng a) dendrites integral with the inner sides of said top
and

Accordingly, a golf ball having a “bad lie” can be
approached in a confident way, to “dig” the ball out by
means of a club stroke characterized in that the club head

-sole planes over the turf, considering the turf as fluid. For a
golf ball having a more conventional lie, no “digging out” is
required, and an improved downward sole shape *“footprint”
is produced on the turf, as will be referred to.

Referring to FIGS. 6, 10, and 11, hosel tube 36 extends
downwardly into the hollow interior of the heel portion of
the head and is adapted to receive a shaft 12. Thus, the
weight of the hosel is concentrated more directly behind, or
close to, the rear side of front wall 28, near the heel, to
contribute to the ball-striking mass of the front wall. Also,
the hosel cylindrical wall reinforces the junction of the front
wall, bottom wall, and heel wall. See also rigidizing hosel
webbing or filleting 34, which forms the corner plate section
of the bottom wall 22, Corner section also forms a portion
of the dished portion of the bottom wall recess 164. When
the sole plate is attached to the shell, a weld may be formed
along edges 99 and 99a, and 100 and 100a. See FIGS. 10
and 11

In accordance with another important aspect of the inven-
tion, a first group or set of narrow, metallic dendrites is

provided to extend from the front wall 28 generally rear-
wardly adjacent the underside 24b of the top and upper wall
24a and integral therewith. See in the example dendrites
118-123 spaced apart in a transverse direction, indicated by
arrows 120° the dendrites having forward ends 118a-123a
merging into the front wall at its junctions with the top wall.
Note the possible widening of the dendrites as they merge
with front wall 28. This serves the purpose of distributing
impact-produced shock or stress waves from the front wall
to the top wall, especially when a ball is hit high on the front
wall or face. This in turn serves to prevent cracking and
buckling of the thin, metal, top wall 24. Note that the
dendrites are spaced apart, i.e., branch, at intervals of about
Y4 to % inch; and that the rearward ends of the dendrites are
transversely spaced apart.

The vertical dimension d, of the dendrites lies within the
range 0.050 to 0.070 inch; and the dendrites are generally
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- 21 -
di shed wal |
the top wall,

- 13 -

convex at 125 toward the interior of the head, along their
lengths, and have concave opposite sides at 126 and 127 (see
FIG. 12). In this regard, and as referred to above, the
thickness of the front wall is typically substantially greater
than the thickness of the other walls, to strengthen it and
prevent cracking under high impact Ioads.

Typical wall approximate thicknesses are: front wall
0.120 inches (maximum), sole plate 0.050 inches (maxi-
mum) excluding possible local thickening projecting from
front face intersection with the sole plate, and top wall 0.030
inches. The dimensions are less than standard thicknesses,
allowing for a larger head and a larger moment of inertia for
a given total weight. This in turn allows a greater “forgive-
ness effect” as regards off-center ball strikes. Reduced
thicknesses may be maintained despite head extreme
enlargement by casting the head of titanium or titanium
alloy, which is lighter than steel.

Further, the conformation of the dendrites 118— 123 (see
FIG. 13) along their lengths, to head interior wall shape,
contributes to shock wave distribution across the upper wall
24. Note that wall 24 may be upwardly crowned, i.e,
upwardly shallowly convex. The top wall may therefore
have reduced thickness.

Also provided is a second set or group of narrow, metallic
dendrites extending generally rearwardly adjacent the under-
side of the top wall and integral therewith, the second set
also including a transversely extending dendrite intersecting
the generally rearwardly extending dendrites of the second
set. The dendrites of the second set are located further from
the head front wall than the first set of dendrites; the
rearwardly extending dendrites of the second set.being
spaced apart, or branching, in transverse direction, the
vertical dimensions of the second set dendrites also being
between 0.050 and 0.100 inches. See for example the five
dendrites 138-142 that have fan configuration, radiating
rearwardly from different points along the single transverse
dendrite 37 spaced rearwardly from dendrites 118-123.

Dendrites 138-142 extend generally rearward to merge
with the generally curved rear wall 26a of the head, to direct

rear walls, and b) the bottomwall having two upwardly
sections projecting toward the dendrites integral with
and spaced between the heel and toe, one




di shed wal |l section defining one recess relatively closer to the toe

.and the other dished wall section defining

anot her recess relatively

‘cl oser to the heel, c) the head, when viewed toward said bottom wal l
presenting a peripheral outline which, .gt _the toe and rear of the

head, has substanial spacing from sai d ot her
d) said bottomwall having a downwardly faci
the |l evel s of said recesses, said ridge

~- dished shall ow recess,
ng nedi al ri dge space bel ow
havi ng rearwardly el ongat ed

| engt h at subst antordtdnsferisech rearwardloatingtoithat wailladthedgnddteswar dl y convex

in atoe pick up loading from top wall 24a.

See FIG. 14.

Dendrites 137-142 have generally the same configuration
and dimensions as dendrites 118-123. Accordingly, they
serve the same shock or stress wave transfer-distributing
functions, to minimize cracking and buckling of the thinned
top wall at its junction at 146 with the rear wall. Note also
that dendrites 137-142 conform to top wall shape along their
lengths. See FIG. 14. In addition, the rearward ends of the
dendrites 137- 142 wrm downwandly and forwardly adjacent
the inner side of rear wall 26a, as seen at 139z in FIG. 14,
for example. This strengthens the rear wall, allowing reduc-

tion in rear wall thickness.

The dendrites project generally toward the upwardly
dished walis 162' and 164", so that both top and bottom walls
are stiffened to transmit shock loading rearwardly, whether
the ball strikes the front wall 28 relatively upwardly thereon,

or at a lower portion thereof.

A further important aspect of the invention concems the
provision of 2 golf club head having a metal shell defining
top, bottom, front, rear, toe, and heel walls, and wherein:

a) the bottom wall has upwardly dished wall extent,

b) the upwardly dished wall extent defining downward
facing surface means inclined forwardly and upwardly
relative to the head swing path as the bottom wall

engages the turf, so that the

turf moving relatively

rearwardly engages the inclined surface means for
creating lift force, acting to urge the bottom wall and
the head in an upward direction, whereby drag is
reduced and more kinetic energy is available for trans-

fer to the ball.

Further, and as described, the bottom wall also has a
downward facing medial ridge 60 which extends generally
forwardly, the dished wall extent preferably including two
dished extents 162 and 164, respectively, located at opposite
sides of the ridge, each of the two dished extents defining a
portion of the inclined surface means (at the rears of dished
extents 162 and 164), whereby upward lift forces are devel-
oped at opposite sides of the ridge, for torsionally balanced

upward lift imparted to the head.
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to heel direction along said length thereof to define ridge side walls
Jrerging with said recesses, said ridge di vergi ng endw se. 24. A club
head of claim 1 wherein the ridge co-acts with said recesses during a club
stroke to direct the turf toward and into _the recesses, the recesses having
surfaces inclined forwardly and upwardl’y to be-engaged by the turf noving
relatively rearwardly, for creating |ift forces at opposite sides of the
ridge, urging the bottomwall and head ipn an upward direction. 25. The
head of claim5 wherei Finally, Hagdurfaconirelinghead bottom wall can be

formed or cast integrally with the remainder of the head, if

desired, i.e., it need not be separately formed and later
welded to a rim defined by a separately cast head. Such
forming may be by a casting or molding process employing
metallic or non-metallic material.

Further, and as shown, the two recesses of each head have
similar configuration with respect to a vertical plane 400 that
bisects ridge 60 in a front-to-rear direction relative to the
head. See FIGS. 2 and 7.

It will also be seen that each recess has a downward facing
surface and is further characterized in that;

i) the rearwardmost extents 162d" and 1644’ of the down-
wardly facing surfaces are inclined forwardly and
upwardly relative to the head forward swing path as the
head bottom wall engages the turf (see FIGS. 3 and 4),

i) whereby balanced lift forces are created in response to
engagement of the rearwardmost extents of the surfaces
with the turf as the head is swung forwardly along the
path, such lift forces acting to urge the head bottom
wall and the head in an upward direction.

The bottom wall and/or the rest of the head can be made
of materials other than metal, but metal, such as titanium, is
preferred for a very large head.

As used herein, the word “turf” shall be understood to
mean grass, weeds, sand, mud, and other material engage-

. able and displaceable by the bottom wall of the head.

Referring to FIG. §, the recesses 162 and 164 have edges
162¢' and 164¢’ which, when viewed from the rear of the
head, are upwardly convex. The rearward edge S6aa of
flattened beveled surface 56 is also upwardly convex in FIG.
5 and located approximately midway between edges 162¢’
and 164¢'. Such convex edges extend in an arcuate row, as
seen in FIG, 5, and define a V-shape. Upward lift force
vectors appear at 190 and 191, and result from engagement
of the inclined rear portions of the inclined rear portions of
the dished recess surfaces with the turf, as referred to above.
Note that the vectors are angled upwardly and toward one

another.
Referring again to FIG. 2, the head is further character-
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gravity located at approxinmately 42%to 50% of the bead hei ght, as neasured
.upwardly fromthe | owernost head surface to the uppernost head surface,
viewed fromthe front of the head. - 26. The club head of claim1 which is
metal lic and conprises titanium 27..dhe club head of claim8 which is
nmetal lic and consists essentially of tTtani um-- 28. The club head of claim
26 wherein at |east one of said head walls has m ni mumthi ckness | ess than

about 0. 060 i nch.

ized by the following:

i) the dished recesses 162 and 164 are located in substan-
tially mirror imaged position with respect to a for-
wardly extending, vertical plane 400 bisecting the ridge
60;

ii) the convergent rearward terminus of dished recess
rearwardmost extent 1624 is intersected by a cusp 210
defined by angled surface or bevel 56; and the conver-
gent rearward terminus of dished recess rearwardmost
extent 1644 is intersected by a cusp 211 also defined by
bevel 56. These cusps are further defined by intersec-
tion of the bevel with head convexly.rounded or arcuate
outer bottom surface 213 and intersection of the bevel
with the ridge rearwardmost and rearwardmost diver-
gent extents, as shown. The cusps 210 and 211 are
substantially equidistant from the head front face 28,
whereby the bevel 56 is centered between the rearward-
most extents 1624 and 1644’ of the recesses;

iii) plane 400 also bisects the bevel so that cusps 210 and
211 are Jocated at substantially equal distances from
that plane; and the plane 400 also intersects the rear-
wardmost extent 213a of the head.

The above features also contribute to the balanced lift

force creation discussed above.

Referring again to FIG. 2, it will be seen that the illus-
trated very large metal head, when viewed toward the
bottom wall, presents a peripheral outline which, at the toe
and rear of the head, has substantial spacing from the other
dished shallow recess. See peripheral outline 300, which at
the toe of the head, has spacing S, from recess 162; and at
the rear of the head bas spacing S, from recess 162. S, is
typically at least about % inch and may preferably be about
% to % inch; and S, is at least about 1 inch, and may
preferably be about 1 to 1 ¥ inch, in the plane in which the
bottom wall is viewed, as in FIG. 2.

These relatively large spacings, provided for a large metal
wood head, contribute to strengthening as needed for a very
thin wall construction, since the associated walls of the head
have extended convexly sloping or arcuate extent, ie., . ..
“tumble home”. See walls at 301 associated with S,, and
walls at 302 associated with S,.
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29. The club head of claim1l wherein said top wall has thickness of about
0.055 inch, and said front wall has - 22 -

- 17 -

Further, the spacing S, between overall peripheral outline
300 and the rear bevel 56, as viewed in FIG. 2, is at least
about % inch, for the very large head shown; and the head
surface 213q associated with S, slopes upwardly and out-
wardly from the bevel 56 toward outline 300.

Further, for the very large head shown, the peripheral
outline 300 encompasses an area A, as viewed in FIG. 2; and
the dished recess 162 and 164, ridge 60, and bevel 56 define
an outline encompassing an area B, where: A>1.6 B, thereby
defining an important feature of the very large head; i.e., the
elements 162, 164, 60, and 56 are relatively localized, with
respect to the overall peripheral size of the head. Preferably,
A and B are related as follows: 1.7<A/B<2.0. Strengthening
of the thin-walled head is obtained by providing relatively
large areas of tumble home, as referred to at 301, 302, 2134,
and as also shown at 305 and 306. Typical bead dimensions,
as seen in FIG. 10, are:

TH (toe to heel}=about 4 % inches
FR (front to rear}=gbout 3 % inches

The head top and rear walls have thickness of about 0.055
inch; and the front wall has thickness at its center of about

0.130 inch and tapering toward end portions near the heel -
and toe of thickness about 0.110 inch. The sole has thickness
of about 0.070 inch.

Metal woods between 1 and 7 sizes, i.e., with varying
front wall angularities, may be provided incorporating the
invention herein; and a set of such woods may be provided,
the invention herein extending to such a set. Each head has
a center of gravity located at approximately 42% to 50% of
the head height, as measured upwardly from the lowermost
head surface to the uppermost head surface, viewed from the
front of the head.

From the above and as shown in the drawings the medial
ridge as, for example, at 60 faces downwardly during
striking of a ball, and is spaced below the levels of the dished
recesses as at 162 and 164. Also, the ridge is seen as in FIG,
8 to have rearwardly elongated length at substantially the
same elevation. FIG. 6 shows the ridge 60 to be downwardly
convex in a toe to heel direction along its length, to define
ridge sidewalls merging with the recesses 162 and 164. FIG. -
2 shows the ridge 60 as diverging endwise.

The contents of all applications of which the presemt
application is a continuation, or a continuation-in-part, are

incorporated herein, by reference. REPLACEMENT SHEET
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m ni num t hi ckness | ess than about 0.130 to 0.110 i nch. 30. The

gol f memﬂ Hmuﬂl ng a netallic shell having toe and heel
porti a front wall defining a ball stoki ng face,
and top and bot't om wal | s, the bottom wall characterized as having
| ocal i zed undul ant and angl ed sur- = 18 - faces delineated within a
first peripheral outline for turf engagenent and for urging the
head upwardly in response to turf engagenent, the head, when

vi ewed toward saiW@@lagm wal |, presenting a second peri pheral

pheral overal | oujl g oleii9head compriStig wHbPhadhis 188 diPRasr o 11 ot
portions, a rear wall, a front wall defining & ball-striking
face, and top and bottom walls, said bottom wall character-
ized as having a medial ridge, and as forming two dished
shallow recesses, one recess between the ridge and the heel
portion, and the other recess between the ridge and the heel
portion, and the other recess between the ridge and the toe
portion, said recesses spaced rearwardly from said front
wall, the one recess having an arcuate peripheral edge
generally convex toward said heel portion, and the other
recess having an arcuate peripheral edge generally convex
toward the toe ponion, said recesses being located in sub-
stantially mirror imaged positions with respect to a for-
wardly extending vertical plane bisecting said ridge, the
head, when viewed toward said bottom wall, presenting a
peripheral outline which, at the toe and rear of the head, has
substantial spacing from said other dished shallow recess,
said medial ridge being a downwardly facing medial ridge
spaced below the levels of said recesses, said ridge having
rearwardly elongated length at substantially the same eleva-
tion and being downwardly convex in a toe to heel direction
along said length thereof to define ridge side walls merging
with said recesses, said ridge diverging endwise. |

2. The club head of claim 1 wherein said spacing between
said peripheral outline at the toe and said other dished recess
is at least about ¥ inch.

3. The club head of claim 1 wherein said spacing between
said outline at the head rear and said other dished recess is
ar least about 1 inch

4. The club head of claim 1 wherein said medial ridge
increases in width toward said front wall and between
forward extents of said recesses.

5. The club head of claim 1 wherein said bottom wall has
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oward said toe and

toward the club rear, the club head shell

,sl op m& Uardl y and outward|ly between said first and
seco n“mn“] ﬁ“ “ ttomwal |l defining a downwardly faci ng
medi al* ergb ahd two shal | ow recesses g_'tg opposite sides of the
ridge, said ridge spaced bel ow the | évers of said recesses, said

ridge having rearwardly el ongated | ength at
sanme el evati on and bei ng downwardly

. substantially the
convex in a toe to heel

direction al ong sai dabﬁ@lttﬁattéﬁéxﬂ&f ta%earwardly and | EttdEEns| de wal |'s
merging with said re o wge
earwarg extems of said reces A gé% Q¥e§|

31. The head of cl ai

6. The club head of claim 5 whcmn said spacing between
said outline at the head rear and said bevel, as viewed toward
the head bottom wall, is at least about 3 inch.

7. The club head of claim 1 whercin the head has
downwardly facing surfaces which slope upwardly and
outwardly from said other dished recess toward said periph-
cral outline, as viewed toward the head bottom wall.

8. The club head of claim 5 wherein said peripheral
outline encompasses an area A, and said dished recesses,
ridge and bevel define an area B, when viewed toward the
bottom wall of the head, and where

A>1.6B.
9. The club head of claim 8 where
1.7<A/B<2.0

10. The club head of claim 1 wherein said recesses have
downward facing surfaces with shallow upwardly dished
configuration.

11. The club head of claim 1 wherein said bottom wall is
in part defined by a sole plate having a peripheral edge
rigidly connected to the bounding edge of an opening
defined by said bottom wall, whereby the sale plate closes
said opening, said ridge and recesses being in part defined by
the sole plate.

12. The ciub head of claim 1 wherein said recesses have
surfaces that merge in arcuate relation with opposite sides of
said ridge. _

13. The club had of claim 1 wherein said front wall has
lowermost U-shaped configuration, forwardly of said ridge
and recesses.

14. The club head of claim 1 having a substantxally
continuous, hollow, metallic tube extending within the shell
of the heel portion and from proximate the shell top wall to
proximate the shell bottom wall, said tnbe having a bore to
receive 2 club shaft, said bore aligned with said one shallow
recess.
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out | ne—enconpasses—an—area B, and said second peri pheral

outline

enconpa wher e A>1. 6B. 32. The
head Ofﬂmmﬂ'}é@ﬂﬁ 1. 7<Al B2. 0. 33. The
head of center of grav%y | ocat ed approm mat el y
42% to 50% of the head hei ght, as nea- —. sured upwardly fromthe

| ower nost head surface to the

15. The club head of claim 10 wherein said downward
facing surfaces are concave in front-to-rear directions.

16. The club head of claim 15 wherein said downward
facing surfaces are also concave in directions between the
heel and toe.

17. The club head of claim 5 wherein said bottom wall
includes a sole plate peripherally connected to a shell im
defining a bottom opening, said sole plate defining major
extents of said shallow recesses.

18. The club head of claim S5 wherein said bottom wall
includes a sole plate peripherally connected to a shell rim
defining a bottom opening, said sole plate defining major
extents of said shallow recesses, said sole plate also defining
said ridge and said bevel.

19. The club head of claim 14 wherein said bottom wall
includes a sole plate peripherally connected to a shell rim
defining a bottom opening, said sole plate defining major
extents of said shallow recesses, said shell defining a bottom
wall comer plate section integral with said tube, said sole
plate also connected to said comer plate section, said corner

plate section forming a portion of said one shallow recess

between said ridge and heel portion.

20. The club head of claim 1 including a first group of -

narrow, metallic, shock wave distributing dendrites extend-
ing from said front wall generally rearwardly adjacent the
underside of the shell top wall and integral therewith, said
dendrites projecting toward said two shallow recesses.

21. The club head of claim 20 including a second group
of dendrites integral with said top wall and which are spaced
apart, and which extend generally rearwardly to merge
rearwardly and downwardly with a rear wall defined by the
shell to transfer rearward loading from said top wall in
response to front wall impact with a golf ball, said second
group of dendrites also projecting toward said two shallow
recesses.

22. The club head of claim 21 wherein the dendrites of
each group are spaced apart in a toe-to-heel direction.

23. A golf club head having a metal shell defining top,
bottom, front, rear, toe, and heel walls, and including

a) dendrites integral with the inner sides of said top and




head surface viewed fromthe front of the head. 34.
,A set mlml w‘ﬂm F each head having a configu- ration, as
defin 35. The set of heads, as defined in claim
34, wherein eac head has a ﬁ;ter of gravity |located at

approximately 42%to 50% of t head-hei ght, as neasured upwardly
fromthe | ower nost head surface to the uppernost head surface,
viewed fromthe front of the head.

rear walls, and

b) the bottom wall having two upwardly dished wall
sections projecting toward the dendrites integral with
the top wall, and spaced between the heel and toe, one
dished wall section defining one recess relatively closer
to the toe and the other dished wall section defining
another recess relatively closer to the heel,

¢) the head, when viewed toward said bottom wall,
presenting a peripheral outline which, at the toe and
rear of the head, has substantial spacing from said other
dished shallow recess,

d) said bottom wall having a downwardly facing medial
ridge space below the levels of said recesses, said ridge
having rearwardly elongated length at substantially the
same elevation and being downwardly convex in a toe
to heel direction along said length thereof to define
ridge side walls merging with said recesses, said ridge
diverging endwise.

24. A club head of claim 1 wherein the ridge co-acts with
said recesses during a club stroke to direct the trf toward
and into the recesses, the recesses having surfaces inclined
forwardly and upwardly to be engaged by the turf moving
relatively rearwardly, for creating lift forces at opposite sides
of the ridge, urging the bottom wall and head in an upward
direction.

25. The head of claim 5§ wherein the head has a center of
gravity located at approximately 42% to 50% of the bead
height, as measured upwardly from the lowermost head
surface to the uppermost head surface, viewed from the front
of the head.

26. The club head of claim 1 which is metallic and
comprises titanium.

27. The club head of claim 8 which is metallic and
consists essentially of titanium.

28. The club head of claim 26 wherein at least one of said
head walls bas minimum thickness less than about 0.060
inch.

29. The club head of claim 1 wherein said top wall has
thickness of about 0.055 inch, and said fromt wall has
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minimum thickness less than about 0.130 to 0.110 inch.

30. The golf club head comprising a metallic shell baving
toe and heel portions, a rear wall, a front wall defining a ball
stoking face, and top and bottom walls, the bottom wall
characterized as having localized undulant and angled sur-
faces delineated within a first peripheral outline for turf
engagement and for urging the head upwardly in response to
turf engagement, the head, when viewed toward said bottom
wall, presenting a second peripheral overall outline having
substantial spacing from said first peripheral outline at least
toward said toe and toward the club rear, the club head shell
sioping arcuately upwardly and outwardly between said first
and second outline, the bottom wall defining a downwardly
facing medial ridge and two shallow recesses at opposite
sides of the ridge, said ridge spaced below the levels of said
recesses, said ridge having rearwardly elongated length at
substantially the same elevation and being downwardly
convex in a toe to heel direction along said length thereof to
define ridge side walls merging with said recesses, said ridge
diverging endwise.

31. The head of claim 30 wherein said first peripheral
outlinc encompasses an area B, and said second peripheral
outline encompasses an area A, where

A>1.6B.
32. The head of claim 31 wherein
1.7<A/B<29.

33. The head of claim 1 having a center of gravity located

at approximately 42% to 50% of the head height, as mea-
- sured upwardly from the lowermost head surface to the
uppermost head surface, viewed from the front of the head.

34. A set of golf club heads, each head having a configu-
ration, as defined in claim 1.

35. The set of heads, as defined in claim 34, wherein each
head has a center of gravity located at approximately 42% to
S0% of the head height, as measured upwardly from the
lowermost head surface to the uppermost head surface,
viewed from the front of the head.
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ABSTRACT

A polf club head comprising a shell having toc and heel
portions, a rear wall, a front wall defining a ball-striking
face, and top and bottom walls, the bottom wall character-
ized as having a medial ridge, and as forming two dished
shallow recesses, one recess between the ridge and the heel
portion, and the other recess between the ridge and the toe
portion, the recesses spaced rearwardly from the front wall,
the one recess having an arcuate peripheral edge generally
convex toward the heel portion, and the other recess having
an arcuate peripheral edge generally convex toward the toe
portion, the recesses being located in substantially mirror
imaged positions with respect to a forwardly extending
vertical plane bisecting the ridge, the head, when viewed
toward the bottom wall, presents a peripheral outline which,
at the toe and rear of the head, has substantial spacing from
the other dished shallow recess.

Figure 2.
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We claim:

1. A golf club head comprising a heel having toe and heel
portions, a rear wall, a front wall defining a ball-striking face,
and top and bottom walls, said bottom wall characterized as
having a medial ridge, and as forming two dished shallow
recesses, one recess between the ridge and the heel portion, and
the other recess between the ridge and the toe portion, said
recesses spaced rearwardly from said front wall, the one recess
having an arcuate peripheral edge generally convex toward said
heel portion, and the other recess having an arcuate peripheral
edge generally convex toward the toe portion, said recesses
being located in substantially mirror imaged positions with
respect to a forwardly extending vertical plane bisecting said
ridge, the head, when viewed toward said bottom wall,
presenting a peripheral outline which, at the toe and rear of the
head, has substantial spacing from said other dished shallow
recess, said medial ridge being a downwardly facing medial
ridge spaced below the levels of said recesses, said ridge having
rearwardly elongated length at substantially the same elevation
and being downwardly convex in a toe to heel direction along
said length thereof to define ridge side walls merging with said
recesses, said ridge diverging endwise.

— 2. The club head of claim 1 wherein said spacing between
said peripheral outline at the toe and said other dished recess is
at least about */; inch.

3. The club head of claim 1 wherein said spacing between
said outline at the head rear and said other dished recess is at
least about 1 inch.

4. The club head of claim 1 wherein said medial ridge
increases in width toward said front wall and between forward
extents of said recesses.

5. The club head of claim 1 wherein said bottom wall has



