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GOLF CLUB HEADS 

The present invention relates to golf club 

s heads. 

More particularly, the invention relates 

generally to increasing the size of metallic, hollow, 

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

:J without increasing head weight to facilitate ball 

15 

stroking accuracy. Also, it concerns configuring an 

enlarged head in such manner as to resist de!lection of 

the front wall and to absorb shock waves at top, bottoa, 

and rear walls. 

Very large, very thin~walled, metal, qolt club 

heads present problems ot cracking and buckling of metal 

walls, and excessive front wall deflection, durinq ball 

impact. There is need to provide an improved metal head 

construction and/or configuration which quides, 

20 interrupts, spreads, or otherwise alters the shock waves 

which emanate froa the face at impact, but while 
(. 

maintaining reduced wall thicknesses. 

There is also need to strengthen the thinned 

walla and/or sole plates, ot such golt club heads, as 
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'tlel l as to reduce dra.c; tore•• at auch 'bottora walls durinq 

•trokinc;. 

It is a major object ot the invention to 

provide structure overcominq the above problems and 

disadvantages. Basically, the improved head o:t the 

invention is characterized by a 'ball striking tront wall, 

a bottom wall, and spaced toe and heel walls, the bott01a 

wall characterized as havinq two shallow recesses, one 

recess closer to the heel portion, and the other recess 

) .10 closer to the toe portion, the recesses beinq spaced 

rearwardly trom the tront wall, one recess having an 

arcuate peripheral edqe generally convex toward the heel 

portion, and the other recess havinq an arcuate 

peripheral edge convex toward the toe portion. 

15 

20 

Such recesses typically have downwardly facinq 

surfaces with shallow, upwardly dished configuration. 

The downward fa.cine; surfaces are concave in front-to-rear 

directions; and the downward tacinq surtacea are al•o 

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 

.ls_:.:>· ~~~s~d' . .recess may typically be at least ; inch or 15 ..... 
i .•:,. , 

cnrn; and··.:the spacing between that outline at the head .. ,_:·;. 
rear an'd other dished recess may be at 
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least about l inch or 25.~ mm. These large spacings, 

defined by arcuate slopes of head wall portions, 

contribute to head wall strengthening, to enable head 

enlargement. 

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 bottom wall of the head, and where A > 1. 6 B. 

10 Typically A is related to B by the expression 1. 7 < A/B 

< 2.0. 

15 

20 

25 

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 

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 
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section integral vith shatt supporting tube structure, 

the sole plate also connected to that corner plate 

section, the corner plate section also !orminq a portion 

ot the one shallow recess closest to the head heel 

5 portion. 

10 
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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 

those recesses being upwardly concave toward the 

dendrites. 
A second qroup ot dendrites may also be 

provided to be integral with the top wall and spaced 

apart to extend generally rearwardly to merqe rearwardly 

and downwardly with a rear wall defined by the shell to 

transfer rearward loading to that wall as the dendrites 

pick up rearward loadinq from the top wall in response to 

front wall impact with a 9olt ball, the second group ot 

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 tront wall and top wall. Shock 

waves are produced by hiqh speed impact of the club head 

with the gol t ball, which leaves the head about 1/2 

•illisecond after impac~, tor a driver with bead 

travelinq at 100 miles per hour. The dished wall• of the 

plate also atrenqthen the structure tor shock load 



liilH1f - 5 -

transmission. 

The head is desirably provided with hosel 

structure that extends downwardly into the head 

interior and forms a shaft-receiving opening. This 

5 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 

10 volume head, as compared with the head of 

15 

20 

the same wei9ht, but lacking the dendritic structure, aa 

referred to. As will be seen, the use of such structure 

enables thinning o! 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 draq as the 

head is s'W'Un9. 

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 

25 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 

30 wall, one recess having an arcuate peripheral edge 

portion generally convex toward the 

heel portion and the other recess 
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having an araUate peripheral edge pdrtlon generally 

convex toward the toe portion. Each recess ot each head 

may have a do\imwardly tacinq aurtace further 

characterized in that, for each head, 

i) a vertical plane bisecting the 

recess in a. toe-to-heel direction 

intersects. the recess surf ace alonq 

a downwardly concave line, and 

ii) a vertical plane bisecting the 

recess in a front-to-rear direction 

relative to the head intersects the 

recess surface alonq a downwardly 

concave line. 

Also, the two concave recesses ot each head 

15 typically have similar contiquration with respect to a 

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

direction relative to the head. FUrther, each recess ot 

each such head may have a downwardly !acinq surface 

further characterized in that, for each head, 

20 i) 

!5 

ii) 

.o 

the rearward.most extent ot the 

downwardly facing surtaee is 

inclined forwardly and upwardly 

relative to the head !orward swing 

path as the head bottom wall en9ages 

the turt, 

whereby lift force is created in 

response to engagement of the 

rearwardmoat extent ot the sur!ace 

with the turt, as the head 11 swung 

forwardly along the path, such lift 
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torce actinq to urga the head botto• 

wall and the head in an upward 

direction. 

It is desirable to provide for each head 

a bottom wall havinq a rearwardly divergent surtace 

(which may be locally flattened) that extends at a 

rearwardly and upwardly extending angle, beyond rearward 

extent ot the ridge, and between rearward extents ot the 

recesses, tor reducinq draq as the head is swunq 

o ~orwardly in an arc, adjacent the turt. In this regard, 

quided engagement with the turt and upward torce exertion 

are enhanced by a configuration wherein the rearwardly 

diverqent surface-and the two recesses have edges which, 

when viewed trom the rear o! the head, are upwardly 

ts convex. Also, for each head, there may be provided a 

substantially continuous, hollow, metallic tube extending 

within the shell ot the heel portion and trom proximate 

the shell top wall to proximate the shell bottom wall, 

that tube having a bore to receive a club shaft, the bore 

?O aliqned with the one shallow recess. 

The invention further provides a set of heads, 

as referred to, which includes at least two or more ot 

the tollowinq: 

a) a metal wood havinq a front !ace inclined 

?5 at approximately 9• tro• vertical, 

10 

b) a metal wood havinq a tront face inclined 

at approximately i1• troa vertical, 

c) a metal 2 wood, 

d) 

•) 

a •atal 4 wood., 

a lletal 5 wood. 

----
This Sheet Has Been 

/Blflir 
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Still further, the invention provides a set of 

heads characterized by one of the following: 

a) at least one head has a center o! qravity 

located at approximately 42% to 50% ot the head height, 

s as measured upwardly from the lowermost head surface to 

the uppermost head surface, viewed trom the front of the 

head, 

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

center ot gravity located at approximately 42\ to 50\ ot 

10 the head height as measured upwardly from the lowermost 

head surface to the uppermost head surface, viewed from 

the front ot the head. 

A still further object is to provide an 

improved golt club head, and method of forming same, to 

15 incorporate components in construction, mode of operation 

and results, when used, as referred to. 

20 

Embodiments of the present invention will now be 

described by way of example only with reference to the 

accompanying drawings, in which: 

Fiq. l is a tront elevational view ot a golf 

c~ub head incorporatinq the invention; 

Piq. 2 is a plan viev of the bottom ot the Fie;. 

l head; 

Pig. 3 is an elevational view of the toe end ot 

25 the Piq. l head; 

This Sheet Has B -- ------

1111111 r 
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Fig. 4 is an elevational view ot the heel end 

of the Fiq. l head; 

Fig. 5 is a rear elevation view ot the Fiq. l 

head; 

Fiq. 6 is an elevation taken in section on 

lines 6-6 ot Fig. 2; 

Fiq. 7 is an elevation taken in section on 

lines 7-7 ot Fig. 2; 

Fig. 8 is an elevation taken in section on 

lines s-a of Fig. 6; 

Fig. 9 is an elevation taken in section on 

lines 9-9 of Fig. 6; 

Fig. 10 is a plan view showinq the bottom of 

the Fiq. l head, but prior to attachment ot a sole plate; 

Fiq. 11 is a plan view of the sole plate that 

fits into the bottom openinq shown in Fig. 10; 

Fig. 12 is a fragmentary section showing 

dendrite structure; 

Fiq. 13 is a fragmentary section showinq 

20 dendrites extending rearwardly from the head front wall; 

Fig. 14 is a traqmentary section showinq 

dendrites extending rearwardly downwardly adjacent the 

top and rear walls of the head; 

Fig. 15 is a perspective view ot the Piq. l 

25 head; and 

Fig. 16 is a top plan view ot the Fig. l head. 

1iiiiUf 
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Reterrin9 now to the drawings, a qolf club 10, 

in accordance with a preferred embodiment ot the present 

invention, is aho\im. The club lO 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, althouqh it is made ot 

metal. As shown in Fiqs. 6-9, the head comprises a 

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

o toam tillinq 18, preterably polyurethane. · 

The shell 16 is preferably made of titaniWll 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 

15 a sole plate 22 that ia peripherally welded to the main 

portion 20, and as will be referred to. 

locations at 22A and 22~ in Fiq. 6. 

See weld 

The main shell portion 20 has a top surface 24, 

a rear surface 26, and a ball-strikinq surface or face 28 

4> opposite the rear surface 26. The face 28 is anqled with 

respect to the vertical with a specified "pitch" that ia 

determined by the type of club and the amount of loft 

desired. The end portion ot the head 14, proximate the 

shaft 12, is couonly termed the "heel" 30; while the end 

!5 portion, opposite the heel 30, is termed the "toe• 32. 

As shown in 71q. 2, the face 28 is typically 

curved from the heel 30 to the toe 32. The main shell 

portion 20 has a bottoa corner portion 34' (shown in liCJ. 

10) that ia caat int~qrally with the front wall 28A and 
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vith the heel wall 30,l, and !lush with the aole plate 21, 

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 Fiq. 6, the heel wall JOA of 

the shell 16 is provided with a s\lbstantially continuous 

hollow tu.be 36 that extends from an upper openinq 38 in 

the top surface 24 to a lower elliptical openinq 40 in 

the bottom surface or sole through the bottom corner 

po-rtion 34 of the main shell portion 20. The tube 36 is 

of substantially uniform internal diameter; and its aide 

wall is interrupted by an internal orifice 42 that opens 

into the interior ot 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 ot the shaft 12 with a snug fit. The upper openinq 

38 is provided with a radiused lip 43, aa shown in Fig. 

o 6 1 to minimize the possibility of stress fractures in the 

' shaft, due to impact against the edge ot the openin9. A 

portion ot the interior wall of the tube 36, extendinq 

downwardly troll the upper openinq 38, may be provided 

with striations, preterably in the font of internal 

5 threads, or a series of concentric steps 44, to provide 

a "glue lock~ for better bondinq of the shatt in the 

tube. 

In the prete_rred embodiment ot the invention, 

the lip 43 ia at the end of a slight rise at the heel end 

O ot the head, the heiqht ot the rise bein9 sli9htlY __l~f!.~--

ttiiiUlT 



- 12 -

than, or approximately equal to, th• height ot a 

horizontal plane 200 detined by the hiqheat point of the 

club head top aurtace 24. 

The shaft 12 is a hollow tube made ot any 

suitable material. Steel is the most colllll1on material, 

but titanium and graphite-boron may also be used. I! the 

shaft is of steel, the exterior ot the shaft may be 

chrome-plated to minimize corrosion. The lower part ot 

the shaft may be fitted with a plug 46 to prevent the 

lO entry ot moisture into the interior of the shaft. The 

plug 46 may be of any suitable resilient material, such 

as Nylon, epoxy, polyurethane, or Oelrin. The pluq 46 

may be retained in the shaft by an annular crimp in the 

shaft wall. The crimp also serves as a glue lock. A 

15 locator ring 50, preferably of glass fiber-reinforced 

Nylon, is adhesively bonded to the shaft at a distance 

above the bottom end 52 of the shaft, approximately equal 

to the length ot the tube 36. 

The shaft 12 may be attached to the head 14 by 

20 a suitable epoxy adhesive, the steps or threads 44 in the 

• tube 36 and the crimp -in the shaft providing qlue locks, 

as mentioned above, tor better adhesive bondinq. (Any 

plating on the lower part of the shaft is first buffed 

oft.) During assembly, the lower part of the shaft is 

25 inserted into the tube 36 until the locator ring 50 abuts 

against the radiused lip 43 at the upper t~ openin<J 38 .. 

The bottom end 52 ot the shaft 12 then extends aliqhtly 

beyond the lower tube openinc; 40. This bottom end 52 i• 

then cut and ground so aa to be tluah with the sole ot 

30 the head, as shown in Pig. 6. 
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The structure described above allows the aha!t 

to be attached to the head without a neck or hosel. Aa 

a result, substantially all of the mass ot the head ia 

"e!!ective mass" that contributes to the transfer ot 

energy !rom the player to the ball, with little or no 

"deadweighttt to reduce the attainable club head velocity. 

By increasinq the effective mass ot the club head without 

reducinq the attainable velocity, there ia a 111ora 

effective transfer of enerqy to the ball frolll the player, 

yieldinq increased shot distance without an increase in 

effort on the part ot the player. 

Moreover, without an external hosel, the lower 

part o! the shaft may extend all the way through the 

head, with the bottom end 52 ot the shaft terminating 

5 flush with the sole. Thus, by eliminatinq the external 

hosel, the shaft both enters, and may exit, the head, 

within the area defined between the top and bottom. ot the 

face of the club head, which area is sometimes called the 

"ball control zone". By brin9inq the lower end ot the 

o shaft within the control zone, and extending the sha!t 

deeply into the head shell, tor example throu9h to the 

sole ot the club head, the tactile sense ot the location 

of the club face, or "head feel•, is maximized, yieldinq 

increased control ot the shot, greater ability of the 

5 skilled player to "work" the ball, and a more solid feel 

ot impact with the ball reqardless of where on the !ace 

the ball is struck. The increase in effective mass of 

the clU]:) head, and the riqid support tor the lower end ot 

the ahatt, provided by the internal t@e 36 in which the 

10 lower end or the aha-tt ia received, further contri_bu_t;_e __ ~~ 

iii1iiiOr 
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this improvement in "head te•l". 
1i1ii1iii 

Furthermore, a number ot advantages in the 

manufacturing process can be achieved by eliminatinq the 

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

up by the hosel can be redistributed to a part ot the 

club head where it can contribute to the effective mass 

ot the head without increasing the total head mass. 

Optimally, this mass can be added by increasinq the 

overall size ot the club head. 

Still another advantage of eliminatinq 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 

5 warpinq that can produce a lack of uniformity in loft, 

0 

' 

lie, and face angle from club head to club head. 

A qolf club, in accordance with a preferred 

embodiment of the invention, includes the sole 

configuration shown in the drawings. Aa shown in the 

drawings, the bottom wall is characterized as tor11in9 a 

medial ridqe 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 

5 wall, the one recess having an arcuate peripheral edge 

qenerally convex toward the heel portion, and the other 

recess having an arcuate peripheral edqe qenerally convex 

toward the toe portion.. Examples ot such shallow, 

upwardly dished recesses are seen at 162 between the 

o ridge ~o and the toe 32, and at 164 between the ridqe and 
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heel 30. 

Rec4ss l62 curved periphery extends in a 

looping edge path, indicated at l62A, l62Q, 162~, and 

162~. Recess 164 also extends in a looping edge path 

s indicated at l64A, 16412, 1642, and 164~, both paths 

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

o! each recess below a plane containing its peripheral 

looping edge path is less than Ji inch (6.35 mm) I 

preferably 1 
116 to 3 

116 inch ( 1. 6 to 4.8 mm). See 

10 depths dl and d2 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 ot 

the botto11 wall extents 162 • and 164' for11.inq the 

• 20 

recesses adds to bottom wall strenqth, and stiffness, tor 

transmitting shock loadinq transmitted to and from the 

25 

\'. 30 
k 

l 

front wall 28 durinq ball stroking. The bottom wall 

thickness may then be and metal 

"redistributed", to enable provision ot a larger sized 

head. 

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· ridge, and between rearward 

extents of the recesses. 

Specifically, there is a trailinq, beveled 
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aur!ac• 56, ~hich ia a reliev~d, upwardly angled, 

somewhat flattened portion extendinq upwardly from a 

curved edge 56A, and between that edge and the center ot 

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

s the rear surface 26 ot the club head and the sole plate 

22. The lowermost curved part 56A ot the surface 56 is 

contiguous with the rearward end ot. ridge 60 that extends 

forward toward and diverges at 60,A and 60Q to merge. 

laterally with the.bottom u-shaped lower edge 28A ot the 

face 28 of the club head, edge 28A beinq addressed toward 

the turt, as the head is swung. 

The trailing surface or bevel 56 preferably 

extends at an angle a o! approximately l8 • to 25 • with 

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

be varied by plus or minus up to abouts•, depending on 

the type ot club and the preference of the player. The 

trailing surface 56 minimizes the club head ts closinq, or 

"hoodinq", when the ball is hit "fat", -while reducing the 

overall aerodynamic draq of the club head to maximize its 

attainable velocity durinq the swinq. 

FUrther, in re9ard to the described combination 

of bottom wall contours, the ridqe downward curvature 

rearwardly of the front face, and between the dished 

recesses 162 and 164 enables the sole to penetrate the 

turt, resistinq and repellinq 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 aa a 

unit, in a unique way, the ·front face having a downward 

u-shape forward of the recesses and ridqe, aa is c::iee.~ ___ . 

11i1nr 
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trom Fiq•. l and 2. Note the ridge diverqinq torwardly 

tovard the u-ahaped !ront !ace. 

Accordingly, a qolf ball havinq a "bad lie" can 

be approached in a confident way, to "diq" the ball out 

s by means of a club stroke characterized in that the club 

head sole planes over the turt, considerinq the turt 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 turt, as will 

> be referred to. 

Referring to Figs. 6, 10, and 11, hosel tube 36 

extends downwardly into the hollow interior ot the heel 

portion of the head and is adapted to receive a shaft 12. 

Thus, the weight ot 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 ot the front wall. Also, the hosel cylindrical 'Wall 

reinforces the junction of the front wall, bottom wall, 

and heel wall. see also riqidizinq hosel webbinq 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 ed~es ·99 and 99A, and 100 and lOOA• See 

Fiqs. lO and 11. 

In accordance with another ilaporta.nt aspect of 

the invention, a first qroup or set of narrow, aetallic 

dendrites is provided to ~xtend fro• the front wall 28 

qenerally rearwardly adjacent the underside 24~ of the 

top and upper wall 2.4A and inteqral therewith. See in 
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th• •xample dendrite• 118-123 apaced apart in • 

transverse direction, indicated by arrows 120, the 

dendrites havinq torward ends ll8~--123A merginq into th• 

tront wall at its junctions with the top wall. Note th• 

5 possible wideninq of the dendrites as they merqe with 

front wall 28. Thia 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 !ace. This in turn serves to prevent 

10 

15 

20 

25 

cracking and buckling ot 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. 

The vertical dirnens ion a3 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 ot the tront wall is 

typically substantially greater than the thickness ot the 

other walls, to strengthen it and prevent crackinq under 

high impact loads. 

Typical wall approximate thicknesses are: front 

wall .120 inches (3.05 mm) (maximum), sole plate .050 

inches (l.27 mm) {maximum) excluding possible 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 

__ i~~~~-!a for a given total weight. This in turn 

li1liififtf 
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allow•. a c;reat•r "torqiven••• ettectw a• re9arda ott-

center ball strikes. Reduced thicknesses aay b• 

maintained despite head extreme enlargement by casting 

the head of titanium or titanium alloy, which is lighter 

s than steel. 

Further, the conformation ot the dendrites 118-

123 (see Fig. 13) along their lengths, to head interior 

wall shape, contributes to shock wave distribution a.cross. 

the upper wall 14. Note that wall 14 may be upwardly 

.0 crowned, i.e., upwardly shallowly convex. The top wall 

l may therefore have reduced thickness. 

Also provided is a second set or group ot 

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 gene~ally rearwardly 

extending dendrites of the second set. The dendrites of 

the second set are located further from the head front 

wall than the tirst set ot dendrites; the rearwardly 

io extending dendrites ot the second set beinq spaced apart, 
~ 

25 

or bra.nchinq, in transverse direction, the vertical 

dimensions of the second set dendrites also beinq between 

. 050 and O .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 

that wall as the dendrites pick 

wall 24a. 

rearward loading to 

up loading from top 

iiilfiUf 
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Dendrites 137-142 have generally the same 

contiquration and dimensions as dendrites 118-123. 

Accordingly, they serve the same shock or stress wave 

5 transfer-distributing !unctions, to minimize crackinq and 

bucklinq ot the thinn~d 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 ot the dendrites 137-

.o 14 2 turn downwardly and forwardly adjacent the inner side 

ot rear wall 26A, as seen at 139~ in Fiq. 

example. This strengthens the rear wall, 

reduction in rear wall thickness. 

14, tor 

allowinq 

The dendrites project generally toward the 

.5 upwardly dished walls 162' and 164 1 , 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 

thereo:t. 

0 A further important aspect ot the invention 

concerns the provision of a golf club head bavinq a metal 

shell detininq top, bottom, front, rear, toe, and heel 

walls, and wherein: 

a) the bottom wall has upwardly dished wall 

lS extent, 

b) the upwardly dished wall extent defininq 

downward taci~g surface means inclined forwardly and 

upwardly relative to the head swing path as the bottom 

wall en9ages the turf, so that the turf moving relatively 

rearwardly engages the inclined surface means for 
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creatinq lift torce, acting to urge the bottom wall and 

the head in an upward direction, whereby draq is reduced 

and =ore kinetic enerqy is available for transfer to the 

ball. 

Further, and as described, the bottom wall also 

has a downward !acing medial ridge 60 which extends 

generally forwardly, the dished wall extent preferably 

includin9 two dished extents 162 and 164, respectively, 

located at opposite sides of the ridge, each of the two 

dished extents definin9 a portion of the inclined surface 

means (at the rears of dished extents 162 and 164), 

whereby upward lift 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 remainder ot 

the head, it 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 moldinq 

process employing metallic or non-metallic material. 

Further, and as shown, the two recesses o! each 

head have similar configuration with respect to a 

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

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

It will also be seen that each recess has a 

downward facinq surface and is further characterized in 

that: 

i) the rearwardmost extents l62sl' and 

164~' ot the downwardly tacinq 

surtacea are inclined torwardly and 
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upwardly relative to the head 

forward swin9 path as th• head 

bottom wall engages the tur! (see 

Figs. 3 and 4), 

whereby balanced lift forces are 

created in response to engagement ot 

the rearwardmost extents ot the 

surfaces with the turt 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 ot the head can 

be made ot materials other than metal, but metal, such as 

5 titanium, is preferred for a very large head. 

:o 
r 

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 Fiq. 5, the recesses 162 t and 164' 

have edges 162~' and l64S' which, when viewed from the 

rear of the head, are upwardly convex. The rearward edge 

56.M ot flattened beveled surface 56 is also upwardly 

convex in Fi9. 5 and located approximately •idway between 

edges l62s' and 164••· such convex edqes extend in an 

arcuate row, as seen in Fiq. 5, and detine a v-ahape. 

Upward lift force vectors appear at 190 and 191, and 

result trom engagement ot the inclined rear·portions ot 

the inclined rear portions ot the dished recess surfaces 

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

i) the dished recesses l62 and l64 are 

located in substantially mirror imaged 

position with respect to a forwardly 

extending, vertical plane 400 bisecting 
,. 

the ridge 60; 

ii) the convergent rearward terminus ot 

dished recess rearwardmost extent 16251' 

is intersected by a cusp 210 defined by 

angled surface or bevel 56; and the 

convergent rearward terminus of dished 

recess rearwardll\ost extent 164g' ia 

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 

rearward.most diverqent extents, as shown. 

The cusps 210 and 211 are substantially 

equidistant from the head front !ace 28, 

whereby the bevel 56 is centered between 

the rearwardmost extents 162£' and 164~' 

of the recessea1 

iii) plane 400 also bisects the bevel so that 

cusps 210 and 211 are located at 

substantially equal distances troa that 

plane; and the plane 400 also intersects 
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the rea~ardmoat extent 2131_ ot the head. 

The above features also contrib.ute to the 

balanced litt torce creation discussed above. 

Re!errinq again to Fiq. 2, it will be seen that 

5 the illustrated 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 spacinq 

from the other dished shallow recess. See peripheral 

outline 300, -which at ~the toe ot the head, has spacing s1 

0 from recess 162; and at the rear o! the head has spacinq 

s 2 from recess 162. sl is typically -at least about 5/8 

inch (15.9 mm) and may preferably be about ~ to ~ inch 

(19-22 mm): and s 2 is at least aoout l incn t25.4 mm} 

and may preferably be about l to l\ inch (25.4-35 mm), 

S in the plane in which the bottom wall is viewed, as in 

Fig. 2. 

These relatively large spacings, provided for 

a larqe metal wood head, contribute to strengthening as 

needed for a very thin wall construction, since the 

o associated walls ot the head have extended convexly 

slopinq or arcuate extent, Le., "tumble home". See 

walls at 301 associated with s1, and walls at 302 

associated with s2• 

Further, the spacinq s3 between overall 

.5 peripheral outline 200 and the rear bevel 56, as viewed 

in Fiq. 2, is at least about 3/4 inch, tor the very lar<J• 

head shown; and the head surface 213g associated with s3 

slopes upwardly and outwardly tro• the bevel 56 toward 

outline 300. 

lO Further, tor the very larqe head shown, the 

peripheral outline 300 encompasses an area A, as viewe~ 
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in Fi9. 2; and the dished recess 162 and 16-4, ridq• 60, 

and bevel 56 detina an outline encompassing an area 8, 

where: A> 1.6 B, thereby defining an important feature 

of the very large head; i.e., the elements 162, 164, 60, 

5 and 56 are relatively localized, with respect to the 

overall peripheral size of the head. Preferably, A and 

Bare related as follows: 1.7 < A/B < 2.0. Strengthening 

ot the thin-walled head is obtained by providing 

relatively large areas ot tumble home, as referred to at 

10 301, 302, 2l3A, and as also shown at 305 and 306. 

) 
Typical head dimensions, as seen in Fig. 10, are: 

TH (toe to heel) 

FR (front to rear} • 

about 4-3/8 inches ( 11. l an) 

about 3-3/4 inches (9.52 an) 

The head top and rear walls have thickness o! 

15 about • 055 inch ( 1. 4 0 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 • 110 inch ( 2. 8 mm). The sole has 

thickness of about .070 inch {l.78 mm). 

20 Metal woods between l and 1 sizes, i.e., with 

varyin9 front wall anc;iularities, may be provided 

incorporatin9 the invention herein; and a set ot such 

woods may be provided, the invention herein extendinq to 

such a set. Each head has a center o! 9ravi ty located at 

25 approximately 42' to sot o~ the head height, as measured 

upwardly from the lowermost head surface to the uppermost 

head surface, viewed troa the front of the head. 

1ii1i1lf 
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CLA!~S: 

l. 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) 

110 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) 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 toward 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 

25 

spacing from said other dished shallow recess (162}, and 

for example the spacing (51 ) at the toe between said 

peripheral outline (300) and said other dished recess (162) 

is at least lSmm <% inch) and/or the spacing cs2 ) at the 

head rear between said outline and said other dished recess 

is at least 25.4mm (1 inch). 

-------- - --------· 
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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 l, wherein said bottom 

5 wall (22) has a bevel (56) that extends at a rearwardly and 

• 10 

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 

(S 3 ) 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 > l.6B, 

for example 

25 

1.7 < A/B < 2.0. 
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7. The club head of claim l, wherein said =ecesses 

(162, 164) have downward facing surfaces with shallow 

upwardly dished configuration, for example said surfaces 

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

5 they are also concave in directions between the heel (30) 

and toe (32). 

8. The club head of claim l, wherein said bottom 

wall is in part defined by a sole plate (22) having a 

peripheral edge rigidly connected to the bounding edge of 

10 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 1 164}. 

11. The club head of any preceding claim, having a· 

~O 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) • 

-----
This Sheet Has Bee 

t••ilr 
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12. The club head of claim 3, 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), 

5 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) 

t1o defining majdr 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 

15 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 

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 

-·----- ----- -
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ball, said second group of dendrites also projecting toward 

said two shallow recesses (162, 164), 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 soi 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 

~O 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 l.52mm (0.060 

inch). 

18. The club head of any preceding claim, wherein 

~5 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}. 

------ - ------ --



- 31 -

19. A golf club head having a metal shell (16) 

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) having 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 outline (300) which, at the toe and 

15 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 outline (300) having substantial 

spacing from said first peripheral outline at least toward 

iilii11f .. ·"~' . • k!· -··· ;;;;;• .":-:: .. ~.-:.S 
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said toe (32} and toward ~he club rear (26), the club head 

shell sloping arcuately upwardly and outwardly between said 

fi=st and second outline. 

21. The head of claim 20, wherein said first 

5 peripheral outline encompasses an area 8, and said second 

peripheral· outline encompasses an area A, and wherein 

A. > 1. 6B 

for example: 

• 1 0 

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. 

1iififlmced 


