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(57) ABSTRACT 
An aluminum game racket comprises a continuous ex 
truded channel bent to form head, throat and handle 
portions of the racket. Opposed, parallel, closely 
spaced legs of the channel forming the handle portion 
are spanned by a lateral strut assembly comprising a 
steel wire tied to the opposing legs via wire end hold 
ers to prevent leg separation and enhance the tor 
sional and bending characteristics of the racket as a 
whole while limiting the induction of creep strain or 
strut loosening by repeated impacts on the racket 
head. 

11 Claims, 3 Drawing Figures 
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GAME RACKET 

BACKGROUND OF THE INVENTION 

The present invention relates in general to game 
rackets and more particularly concerns a novel game 
racket having high specific stiffness, particularly tor 
sional and bending rigidity, consistent with the excel 
lent playing characteristics of aluminum rackets such 
as the Smasher and Seamless brand rackets and ease 
and economy of manufacture of the latter rackets. 
These rackets are described in U.S. Pat. Nos. 
3,664,669 and 3,625,512. 

It is an important object of this invention to provide 
a game racket with high specific stiffness, particularly 
torsional and bending rigidity. 

It is a further object of the invention to enhance the 
playing life of the racket consistent with the preceding 
object. - 

It is a further object of the invention to extend the 
playing life of game rackets used by players of limited 
skill consistent with one or more of the preceding ob 
jects. 

It is a further object of the invention to provide a 
game racket with excellent playing characteristics con 
sistent with one or more of the preceding objects. 

It is a further object of the invention to provide a 
game racket that is relatively easy and inexpensive to 
fabricate and especially suitable for manufacture by au 
tomatic techniques consistent with one or more of the 
preceding objects. 

It is a further object of the invention to maximize the 
use of lightweight materials such as extruded alumi 
num, or other suitable materials, consistent with one or 
more of the preceding objects. 

It is a further object of the invention to achieve one 
or more of the preceding objects while absorbing shock 
without reducing touch control and enabling the player 
to hit the ball off center without feeling vibration 
stresses and torsional strains. 

It is a further object of the invention to achieve one 
or more of the preceding objects with a racket charac 
terized by good balance. 

SUMMARY OF THE INVENTION 

According to the invention, a game racket comprises 
head and handle portions and a lateral strut assembly 
extending between opposed elongated legs which to 
gether define at least part of the handle. The assembly 
comprises a tension member, a pair of tension member 
holders locked onto the opposing legs and holding ends 
of the tension member in mechanically locked but met 
allurgically unbonded engagement for preventing leg 
separation. The holding members comprise back-to 
back outwardly facing channels with respective chan 
nel bases separated from each other by a distance 
which is less than half of the leg-to-leg separation dis 
tance in the handle. The tension member, preferably a 
rod or wire of material having at least twice the endur 
ance limit of the racket material, extends through pas 
sages in said channel bases and is preferably secured by 
having its ends bent within said channels. The channels 
have side walls and extended lengths of their passages 
for the tension member to provide substantial bearing 
surface against the tension member for transmission of 
torsional and bending stresses. 
This lateral strut assembly may be compared with a 

unitary lateral strut such as the frictionally engaged, 
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2 
one-piece beam of dogbone form found in the commer 
cially available Seamless brand model AR-2 racket or 
the welded in dogbone struts used in some commer 
cially available rackets. The above described multi-part 
strut assembly, when substituted for the unitary strut of 
the AR-2 racket, increases the racket's resistance to 
unusually high bending and torsional stresses on the lat 
eral strut. The multi-part assembly absorbs these high 
loadings centrally rather than peripherally as in the uni 
tary strut construction and, it is believed, thereby has 
less tendency than a unitary strut to work loose from 
the handle forming legs. The problem of weld breakage 
which sometimes occurs in the welded or dogbone 
rackets is entirely avoided. 
The multi-part lateral strut assembly flexes under the 

unusually high loading condition of a hard impact but 
exhibits the same apparent rigidity as the unitary strut 
under more moderate loadings. Such flexure avoids the 
buildup of stresses to elastic limits or other conditions 
of permanent deformation at the channel overhangs in 
the framing metal strip. Typically, the flexure of the 
racket handle is from three to five degrees in response 
to a hard hit. The flexure is consistent with good play 
ability of the racket. The moment required to bend the 
tension member is less than the moment required to 
bend the holding members. 
The balance of the racket structure is preferably of 

the type comprising a continuous aluminum extrusion 
of channel form bent to form head, throat and handle 
portions of the racket with a bridge member in the 
throat having a similar channel form. The channels of 
the handle, throat and head portions are continuous to 
allow sliding and insertion of string receiving members 
therethrough, all as described in said U.S. Pat. No. 
3,664,669. Preferably, the racket forming channel has 
a pair of inwardly extending walls therein between its 
upper and lower side walls constructed and arranged to 
spread corresponding upper and lower walls of the 
string receiving means as further described in U.S. Pat. 
No. 3,664,669. 
The multipart lateral strut assembly comprises a pair 

of aluminum dogs with projections slidable in the upper 
and lower tracks formed within each of the channels 
and clearing the central track formed therein between 
the two central walls. The bent ends of the tension 
member extend parallel to the direction of racket han 
dle elongation in said central track of the opposing han 
dle forming legs. 
Numerous other objects, features and advantages of 

the invention will become apparent from the following 
specification when read in connection with the accom 
panying drawing in which: 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an isometric view of a game racket accord 
ing to a preferred embodiment of the present invention, 
a portion of one leg of the racket handle being cut away 
to more clearly show the lateral strut assembly in the 
handle; 
FIGS. 2 and 3 are bottom and side views, respec 

tively, of the multipart lateral strut assembly included 
in the FIG. 1 game racket, portions of both of the fig 
ures being sectioned. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

With reference now to the drawing and more particu 
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larly FIG. 1 thereof, there is shown a game racket 10 
comprising a head portion 12, throat portion 14 and 
handle portion 16 terminating in a grip 18. A single 
continuous aluminum extrusion of channel form is bent 
to form the entire racket frame. The channel opens in 
wardly throughout the frame. The handle portion com 
prises parallel legs 20 and 22 of the frame. The legs are 
closely spaced within one half to two inches, preferably 
1 inch apart. A bridge member 24 seats in and is se 
cured to a throat portion 14 of the racket. String re 
ceivers 26 are locked within the channel frame in the 
head portion 12 and bridge portion 24 to provide ten 
sion support for strings 28. The string receivers are in 
sertable into the framing channel at grip end 18 of the 
handle and slidable into the head positions. 
A multipart lateral strut assembly is axially located 

within the half of the handle closer to the throat (and 
away from the grip end 18). The assembly comprises 
holding members 30 and 32 which are slidable within 
the channels of legs 20 and 22, respectively. A tension 
member 34 comprising a piano wire of high carbon, 
cold drawn steel extends between the holding members 
30 and 32. The wire's endurance limit is 60 to 80 per 
cent of its yield strength (about 180,000 psi). The en 
durance limit of the aluminum alloy used for the chan 
nel legs and holding members is about 7,000 psi or 
about 1/6th of yield strength. Endurance limit, also 
known as fatigue limit, is the highest stress that a mate 
rial can withstand for an infinite 73 of cycles of stress 
application and release without breaking. 
The lateral strut assembly is preassembled outside 

the racket by passing wire 34 through holes in members 
30 and 32 and bending exposed ends 34E of wire 34 
nearly flat against members 32 with a 5 to 10 outward 
splay which causes the ends to touch base wall(s) 25 of 
the channel legs. This arrangement forms a spring clip 
holding the assembly in place with a good fit while ac 
commodating tolerance accumulations in the handle 
and lateral strut assembly. The members 30 and 32 may 
be slidingly inserted into the channels of legs 20 and 22, 
respectively, moved into axial position and locked by 
friction or crimping adjacent channel structure. The 
holders 30 and 32 are mechanically locked within 
channels 20 and 22, respectively, by overhanging side 
walls described below. The bent ends 34E of wire 34 
lock the wire and holders 30 and 32 into the arrange 
ment thereof shown in the drawing. Therefore, the wire 
prevents the legs 20 and 22 from separating. 
Referring now to FIGS. 2-3, the lateral strut assem 

bly is shown in greater detail and in relation to one of 
the handle forming channel legs 20, it being understood 
that the relation of holding member 32 to leg 22, (not 
shown) would be the same as that of holding member 
30 to leg 20. Similarly, the detailed components of 
holding member 30 described below are similar to 
those of holding member 32. 
The leg 20 forms an inwardly facing channel with 

upper and lower overhanging sidewalls 21 and 23 and 
a channel base wall 25 and inwardly extending central 
walls 27. Member 30 has an outwardly facing elongated 
groove 30G in its base with a base wall 33 and side 
walls 31. The base wall 33 has a further circular relief 
35 for accommodating the bent end of wire 34. The 
central portion of wire 34 passes through a hole 36. 
The central wall 27 of leg 20, together with base wall 

33 of member 30, form an outwardly facing channel 
37. The side walls 27 of such channels, together with 
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4 
the long length of hole 36 in member 30, transmit 
bending and torsional stresses to wire 34. These 
stresses are therefore absorbed centrally rather than 
peripherally and have less tendency to loosen the tight 
engagement of member 30 in leg 20 or of member 32 
in leg 22 over the course of racket usage. 
Dimensional relationships among the parts of the em 

bodiment of FIGS. 1-3 are typically: 
D (the spacing between channels, i.e., between bases 

of the channel legs of the handle) = 0.915 in., 
S (spacing between holding members) = 0.165, and 

more generally, sufficiently wide to allow flexure but 
sufficiently short so that at least half the length 2X -- 
S between channel bases is occupied by surfaces of the 
holding members bearing against wire 34, 
X (bearing length of hole(s) 36) = 0.258 to 0.278 

inches, 
relief 35 is circular and has a radius of 0.063 in. cen 

tered outside the recess, 
and height portions H4 and HR extending upwardly 

and downwardly from wire 34 are preferably equal to 
each other and greater than the length A of the bent 
end(s) of wire 34. 
Wire 34 may have a .120 inch diameter and hole(s) 

36 may have a 0.125-0. 130 diameter and are centered 
within the thickness dimension of the handle. The bent 
ends of wire 34 bear against walls 25. 
The balance and weight of the racket are essentially 

the same as the Seamless AR-2. 
There has been disclosed a game racket which retains 

excellent playing characteristics and balance and ease 
of assembly and manufacture at low cost despite fre 
quent hard, off-center hits. Stresses are taken up by al 
lowing flexure of a central tension member with high 
fatique strength which affords a sufficiently large elas 
tic range for this purpose without significant weight 
penalty. 

It is evident that those skilled in the art may now 
make numerous uses and modifications of and depar 
tures from the specific embodiments described herein 
without departing from the inventive concepts. For ex 
ample, the channel construction within the handle legs 
may be varied and/or limited to the handle portion hav 
ing the strut assembly. Various other forms of holding 
member and unbonded, mechanically locked engage 
ment thereof to the legs may be employed. The legs 
themselves may be constructed to serve as holding 
means. The strut may be a ribbon instead of a wire. 
Consequently, the invention is to be construed as em 
bracing each and every novel feature and novel combi 
nation of features present in or possessed by the appa 
ratus and techniques herein disclosed and limited solely 
by the spirit and scope of the appended claims. 
What is claimed is: 
1. A game racket comprising, 
means defining a racket head, 
means defining an elongated racket handle and com 

prising spaced, essentially parallel, elongated han 
dle legs which oppose each other across a lateral 
space of /2 to 2 inches, 

means defining a racket throat between said head 
and handle, 

means defining a handle grip portion, 
means defining a lateral strut assembly extending be 
tween said handle legs and located on said handle 
between said throat and said grip and comprising 
a thin tension member for holding said handle legs 
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against separation from each other under condi 
tions of racket loading and transmitting torsional 
and bending stresses from leg to leg, and 

plural separate and spaced apart means for engaging 
ends of said tension member to said legs in me 
chanically locked but unbonded engagement al 
lowing flexural movement within said handle, 

each of said legs having an outwardly facing surface 
portion, 

said outwardly facing surface portions of said legs 
being essentially parallel to each other, 

said engaging means comprising portions which en 
gage the handle legs at said outwardly facing sur 
face portions, 

the material of the tension member having a higher 
endurance limit than the handle material. 

2. A game racket in accordance with claim 1 wherein 
the cross sectional shapes of said legs form opposed, 
inwardly opening channels with bases and overhanging 
sidewalls, and wherein 

said engaging means comprise a pair of holding mem 
bers mechanically locked within said channels by 
the overhanging side walls thereof. 

3. A game racket in accordance with claim 2 wherein 

10 

15 

said holding members have long holes running substan- 25 
tially the full length of said holding members in a line 
essentially at right angles to the handle length direction 
and crossing both handle legs with internal surfaces 
bearing against said tension member over a length por 
tion thereof which comprises at least half the spacing 
between handle legs. 

4. A game racket in accordance with claim 1 wherein 
said thin tension member is essentially centered within 
the thickness dimension of said handle. 

5. A game racket in accordance with claim 1 wherein 
said thin tension member is a wire. 

6. A game racket comprising, 
frame means having opposed legs defining together 

the frame of a head portion, a throat portion and 
an elongated handle portion, 

the cross-sectional shape of said frame means having 
at least part thereof curved in an arcuate shape to 
form a channel on the inside of the arc, 

said channel being bounded on one side by the inner 
wall of said frame and having upper and lower 
grooves formed by upper and lower overhanging 
walls of said frame to means in each of said head, 
throat and handle portions forming an essentially 
continuous track, 
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6 
means defining a lateral strut assembly extending be 
tween said legs and comprising a tension wire for 
holding the legs against separation from each other 
under conditions of racket loading, and 

means for engaging ends of said tension wire to said 
opposing legs in mechanically locked but un 
bonded engagement, 

said engaging means comprising a pair of plural sepa 
rate and spaced apart holding blocks which are 
contoured to mechanically lock within the upper 
and lower grooves of said channel track in sliding 
engagement therewith forming sleeves containing 
spaced parts of said wire, 

said blocks being located in opposing relation to each 
other within confronting channel sections in the 
half of the handle nearest the racket throat. 

7. A game racket in accordance with claim 6 and fur 
ther comprising, 

string support means substantially filling said inside 
channel of said head portion and having a hollow 
string receiving portion for receiving a game racket 
string. 

8. A game racket in accordance with claim 7 and fur 
ther comprising, 

bridge means located adjacent to the lower portion 
of said head portion and removably engaged there 
with for keeping both legs of said frame means 
apart and in fixed relationship and to help define a 
racket head, 

said bridge means having an inner channel to define 
together with the channeling of said frame head 
portion a complete closed loop of channeling 
around the racket head. 

9. A game racket in accordance with claim 8 and fur 
ther comprising, 
a number of said string support means in contiguous 

relationship about said head portion slidingly en 
gaged in said bridge channel. 

10. A game racket in accordance with claim 9 and 
further comprising, 

racket strings in the hollow string receiving portions 
of Said string support means. 

11. A game racket in accordance with claim 6 
wherein ends of said tension wire are bent substantially 
towards the blocks and splayed out against the inner 
wall of said frame between said upper and lower 
grooves thereof so that the wire forms a spring clip. 
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