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walls joined to the reinforced head are formed of a 
j-shaped cross sectional con?guration which provides 
for improved handling of a lacrosse ball. Replacement 
of the lacrosse stick handle is facilitated by fastening 
means located in a recessed position which affords 
convenient accessibility. 

4 Claims, 7 Drawing Figures 
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LACROSSE STICK 

This invention relates to a novel laminate body for 
use in athletic equipment of the class employed in play 
ing games wherein a propelled object is moved about 
and the laminate body is subjected to high impact 
stress. ' 

The extremely rough playing conditions'usually oc 
curring during a game of lacrosse results in‘ lacrosse 
racquet frames made of wood being subject to frequent 
breaking, deformation, or other damage, and various 
proposals have been made to strengthen the lacrosse 
racquet frames and render them more satisfactory in 
use. One such proposal has been to replace the open or 
hooked frame arrangement earlier used with a closed 
frame of wood or other material as disclosed in US. 
Pat. No. 2,142,527. Another proposal has been to sub 
stitute a plastic material for wood and to cast liquid 
elastomers such as a urethane elastomer in a desired 
structural form as has been more recently disclosed in 
US. Pat. No. 3,507,495. _ ‘ ‘ 

However, in addition to the problem of rough usage 
to which all lacrosse sticks and their racquet frames are 
subjected, there is further imposed the necessity for 
containing net lacing without tearing out and for main» 
taining the construction of the lacrosse stick within di 
mensional limits required by official lacrosse rules as 
made by National Lacrosse Rule Committees. For ex 
ample, the transversely disposed section of the lacrosse 
racquet frame, commonly referred to as the “head” is 
required to have an inside measurement of between 7 
inches and 12 inches. 
The double wall sections of the racquet, recently de 

clared legal by the Lacrosse Rules Committee, is re 
quired to be of a length of approximately 18 inches 
from the right angle end of the head to the handle. In 
addition, the wall sections shall not be over 2 inches in 
height. The rules also specify that the net or pocket of 
stringing must have a pocket sag such that the top sur 
face of a lacrosse ball placed in the pocket will not drop 
below the bottom edge of the wall and the ball itself 
must be of a white or orange rubber, having a circum 
ference of between 7 % inches and 8 inches, a weight 
of from 5 ounces to 5 1/2 ounces, and which bounces, 
when dropped on a hardwood ?oor, from a height of 72 
inches, a distance of from 45 inches to 49 inches. 
Because of these limiting conditions, it is very diffi 

cult to ?nd in any one material all of the properties re 
quired for a lacrosse stick, and there continues to be a 
need for a more satisfactory lacrosse construction 
which can be made within the con?nes of the speci?ca 
tions noted, and yet provide a maximum of strength, 
playability and wear resistance. 

It is a chief object of the invention to cope with the 
problem indicated and to provide an improved lacrosse 
stick construction whereinseveral materials are com 
bined and injection molded to form a lacrosse stick 
which fully complies with Rule Comittee requirements 
and in which there is realized to a maximum degree a 
combination of light weight, rigidity without brittleness 
and a high degree of resistance to deformation from 
player pressure. 

It is also an object of the ‘invention to devise a struc~ 
tural con?guration in which the head of the lacrosse 
stick is reinforced in a novel manner such that not only 
is the head strengthened, but the stringing which is 
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passed through the head portion is protectively con 
tained in a desirable manner. 

Still another object is to provide a double wall type 
lacrosse stick in which the wall members have an in 
verted J con?guration which_ allows the ball to be 
trapped in the pocket and yet as the pocket is broken 
in or stretched, the ball is not subject to deflection by 
a lower ridge portion such as would be the case with the 
bottom edge on a concaved surface. 

Still another object is to devise a fastening arrange 
ment for replacement of lacrosse stick handles in a con 
venient and rapid manner. a 

The nature of the invention and its other objects and 1 
novel features will be more fully understood and appre~ 
ciated from the following description of a preferred 
embodiment of the invention selected for purposes of 
illustration and shown in the accompanying drawings, 
in which: 
FIG. 1 is a plan view of a lacrosse stick racquet frame 

with a handle portion of the stick being indicated frag 
mentarily; ‘ 

FIG. 2 is a side elevational view of the lacrosse stick 
shown in FIG. 1; 
FIG. 3 is a cross section taken on the line 3—3 of 

FIG. 1; ' - 

FIG. 4 is a cross section taken on the line 4-4 of 

FIG. 1; 
FIG. 5 is an enlarged detail section of a portion of the 

racquet further indicating a reinforcing rib and re 
cessed lacing surface; 
FIG. 6 is a detail cross sectional view of a modi?ed 

handle mounting, and 
FIG. 7 is a cross section taken on the line 7—7 of 

FIG. 6. 
Having in mind the problems and requirements in 

hcrent in the construction of a lacrosse stick, as noted 
above, I have conceived of a composite polymer struc 
ture in which two different polymers of thermoplastic 
type are combined together with stiffening fibers, a 
blowing agent, and a ?ller, to provide a foamed lami 
nate body. A basic inventive concept is to control the 
components in such a way as to obtain a balanced com 
bination of extreme toughness, pronounced rigidity, 
and resistance to breaking without brittleness, and this 
I ?nd may be accomplished by utilizing a proper poly 
mer mix, limiting the degree of foaming and regulating 
the amount of ?ber stiffening induced. 

In accordance with the invention, I provide a lacrosse 
stick racquet frame consisting in a laminate body hav 
ing a tough stress crack resistant outer skin which is 
formed of the components noted. Associated with this 
tough outer skin is a foamed inner mass consisting in an 
internally stiffened cellular structure which functions 
to rigidly suport the tough outer skin against deforma~ 
tion forces within limits capable of being controlled to 
permit retention of a high degree of outer skin tough 
ness and rigidity and yet avoiding risk of ‘brittleness by 
reason the very small degree of yieldability‘permitted 
by the ‘cellular structure under bending ‘stresses. 
In thus supporting a tough outer skin with an inter 

nally stiffened cellular structure, I ?nd that I may ad 
vantageously employ a thermoplastic polymer referred 
to as an ionomer. An ionomer may be de?ned as a poly 
mer consisting of an alphaolefin type copolymer con 
taining ionized carboxylic acid groups and is character 
ized by an unusually high melt strength in a foamed 
structure. I may also combine with the ionomer poly 
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mer a modifying polymer consisting in a nylon polymer 
such as Ultramid, 8-3 Natural, manufactured by Basf 
Wyandotte Company, and this polymer provides addi 
tional toughening and stiffening properties in the lami 
nate body. 

I have further determined that by melting the two 
polymers together and at the same time combining 
stiffening ?bers such as glass, and a blowing agent such 
as NaI-ICo, in carefully controlled amounts, I may 
thereafter cool or chill the melted mass while contained 
within desired molding surfaces to obtain a tough outer 
skin which is free from voids, and an internally stiff 
ened cellular structure which has very small uniformly 
sized voids. 
By controlling the amounts of the modifying polymer 

stiffening ?bers and blowing agent in accordance with 
predetermined stresses or deformation forces, a mate 
rial of suitable toughness, rigidity and freedom from 
brittleness is realized, well suited to use in a lacrosse 
stick as well as other athletic equipment including such 
items as shoulder pads, knee pads, ?eld hockey sticks, 
bats, and the like. 
As illustrative of one desirable procedure for making 

the composite plastic structure disclosed above, I may 
therefore carry out steps which include bringing to 
gether in a con?ned space a mixture of an ionomer pol 
ymer, a modifying polymer, a quantity of stiffening ? 
bers and a blowing agent, heating the mixture to pro 
vide a melted laminate body wherein voids are formed 
internally by the blowing agent, chilling the laminate 
body to form a thin outer skin which is free from voids 
and controlling the quantity of modifying polymers, 
stiffener ‘?bers and blowing agent, combined with the 
ionomer polymer to form an outer skin having a tough 
stress crack resistant surface, and to provide an inter 
nally stiffened cellular structure for rigidly supporting 
the tough outer skin against deformation forces to 
which athletic equipment of the class above~indicated 
may be exposed. 
As an example of specific materials for use in making 

a lacrosse racquet frame, I may employ an ionomer pol 
ymer such as Surlyn A, manufactured by the E. I. Du 
pont de Nemours Co., Inc. of Wilmington, Delaware. 
With the Surlyn, may be combined a nylon such as Ul 
tramid, B-3 Natural, manufactured by Basf Wyandotte 

' Co., and having a common melting point range with 
Surlyn A of from 400° to 450° F. A suitable stiffening 
?ber may consist of glass ?ber, as well as ?bers such as 
asbestos ?bers and titanium ?bers. 

It should be observed that in using stiffening ?bers, 
care must be exercised in not employing a quantity 
which will result in brittleness relative to the impact re 
sistance required in a lacrosse racquet frame. I have 
found that for some sizes of lacrosse sticks such as 
those used by offensive lacrosse players, I must limit 
the quantity'of glass fibers within a percentage range by 
weight from about 5_percent up to about 10 percent of 
the total mixture. This range I further ?nd may vary 
slightly when larger sizes of lacrosse sticks are em 
ployed, for instance, lacrosse stick frames used by de 
fensive players, and particularly goalies, where the per 
centage of glass ?bers can be increased upwardly by a 
small degree but not exceeding 15 percent by weight of 
the total mixture. 

Similarly, I have determined that the blowing agent 
must be limited quite sharply to maintain a suitable de 
gree of rigidity in the foam structure without causing 
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excessive brittleness and in this respect, having regard 
for the brittleness factor in relation to a lacrosse frame, 
I ?nd that the percentage of blowing agent must be held 
within a range of 1 percent to 3 percent. 
One desirable formulation for a smaller size of la 

crosse stick in speci?c quantities may, for example, be 
as follows: 67 percent Surlyn A. 10 percent glass ?ber, 
20 percent Ultramid, 2 percent ?ller titanium dioxide, 
and 1 percent blowing agent NaI-iCoa. 
Referring to the drawings, FIGS. 1 and 2 illustrate a 

lacrosse stick made from a foamed laminate material of 
the type above disclosed. As shown therein, numeral 2 
denotes a lacrosse stick handle, usually of wood, at one 
end of which is supported a lacrosse racquet frame 
made up of a throat portion 4, a head portion generally 
denoted by arrow 6, and a pair of spaced side wall por~ 
tions 8 and 10 extending between the head portion and 
the throat in converging relationship. Supported within 
the frame described is a net 12 consisting of interwoven 
lacing of raw hide or other material, and having formed 
therein a ball-receiving pocket 14 located adjacent to 
the throat portion 4, as susggested in FIG. 1. 
As earlier described, the entire laminate frame is 

preferably made by an injection molding operation uti 
lizing suitable forming surfaces, as shown, to provide 
the desired shape indicated in the drawings, and the 
molded material, for example, having a formulation 
such as that speci?ed above, is heated in a temperature 
of from 400° to 450° F. Thereafter, the molded surface 
is chilled or cooled to provide throughout the racquet 
frame a composite body which includes a thin outer 
skin, denoted in the drawings by numeral 16, best 
shown in FIGS. 4 and 5, and an internally stiffened cel 
lular structure 18 which is also indicated in FIGS. 4 and 
5 and is characterized by voids of a relatively minute 
uniformly-shaped size. 
The racquet frame thus constructed is of a relatively 

light weight and is, more importantly, of a pronounced 
rigidity such that it is capable of resisting deformation 
by pressures normally exerted by lacrosse players and 
can only be deformed by being subjected to unusually 
heavy bending forces such as are not ordinarily en 
counted in lacrosse play. 

It is again pointed out that the internally stiffened cel 
lular structure 18, with its very small and uniform void 
composition functions to help provide a necessary ri 
gidity in the frame. Yet by being yieldable to a very 
slight degree because of the foamed composition, the 
cellular structure prevents brittleness and serves to re 
sist breaking under the impact forces usually exerted in 
lacrosse play. 

It should also be understood that the extreme tough 
ness of the outer skin 16 not only resists cracking or 
breaking when subjected to high impact forces, but also 
is capable of de?ning lacing holes in the frame such as 
has been indicated in FIG. 2 of the drawings at 10a, 
10b, 10c and 10d, of a high tear resistant nature. It will 
be understood that sudden impact of a solid lacrosse 
ball against the lacing may impose quite heavy tearing 
stress, and the combination of reinforced cellular struc 
ture and outer toughened skin, has been designed in the 
present invention-to withstand such stresses. 

In my improved lacrosse stick construction shown in 
the drawings, I have also devised structural improve 
ments in the racquet frame itself and these structural 
improvements are introduced at the head portion, also 
the side walls and the throat. 
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Attention is directed to FIG. 4, for example, where 
l have illustrated specially formed inner side wall sur— 
faces 20 and 22, which are especially molded in the 
shape of an inverted J to provide upper curved ball 
trapping portions 20a and 22a, and these ball trapping 
portions merge with lower substantially straight ball re 
leasing surfaces 20b and 22b. In shaping the upper in 
verted J-shaped surfaces, I have also formed these sur 
faces so as to provide an arc of curvature which corre 
sponds to the arc of curvature of a standard lacrosse 
ball, earlier speci?ed. It is pointed out that by means of 
this arrangement, the upper inverted J surfaces 20a and 
22a may, at certain points in a ball trapping operation, 
be fully in contact with the peripheral surface of the la 
crosse ball when it is trapped in the pocket 14 of the net 
12. There may thus be realized better ball control by 
the lacrosse player. 

In addition, the frame structure shown in FIGS. 1, 2 
3 and 5 has its head portion 6 specially constructed 
with a reinforcing rib part 6a which is located interme 
diately of inner and outer edges of the head. This rib 
portion 6a functions to impart a substantially increased 
rigidity in the head, resulting in better durability and 
playing characteristics at points where a great deal of 
bending stresses are encountered in lacrosse play. 

In conjunction with the reinforcing rib 6a,'I have also 
provided a relieved under surface 6b which extends in 
wardly of the head portion of the frame to de?ne a re 
cessed net lacing surface through which laces may be 
passed and contained in a protected relationship such 
that when the frame is slid along the ground in scooping 
up a ball, the laces are protected against abrasion and 
wear such as may normally take place in a conventional 
frame. 
At the opposite end of the frame, the thread portion 

4 has been redesigned to fonn a handle socket 2a into 
which the handle 2 may be inserted and detachably se 
cured in place by a screw fastening as 24, and the un 
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6 
derside of the throat is relieved to contain the fastening 
head in a conveniently recessed manner. This arrange 
ment provides for rapid and simple replacement of a 
broken handle by a player, and the extended socket 
functions to retain the handle end in a solidly secured 
manner. 

I claim: 
1. A lacrosse stick comprising a closed frame having 

a throat portion, a handle attached to the frame adja 
cent to the throat portion, a net supported between the 
sides of the frame and having a ball-containing pocket 
extending forwardly of the throat portion of the frame, 
said frame including a transversely disposed head por 
tion and a pair of side wall portions extending between 
the head portion of the said throat portion, and each of 
said side walls being shaped to provide a cross section 
in the form of an inverted J, thereby to furnish an upper 
curved ball-trapping edge and lower relatively straight 
pocket guiding surfaces. - 

2. A structure according to claim 1 wherein sai 
transversely disposed head portion is of a generally 
dish-shaped cross section and presents an inwardly in 
clined upper surface along which a lacrosse ball may be 
scooped up and guided into the net and the underside 
of said head portion is formed with an intermediately 
located reinforced rib portion and a relieved surface 
extending inwardly therefrom to constitute a lacing 
protective recess. ‘ 

3. A structure according to claim 1 wherein said 
frame is recessed to form a handle aperture extending 
rearwardly from the throat portion and fastening means 
are transversely located through the bottom of the 
frame and engage the handle. 

4. A structure according to claim 3 in which one side 
of the throat portion is recessed to de?ne a fastening 
surface through which the said fastening is driven. 
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