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(57) ABSTRACT

A tennis racquet with a replaceable playing surface includes
a frame, a cartridge, and a cartridge-lock with at least one key.
The frame defines a cartridge support groove, a front upper
half-oval bridge and a back upper half-oval bridge. Each
bridge includes a head-guard. The front bridge with 1ts head-
guard and the back bridge with 1ts head-guard define a planar
passage way between the bridges. The cartridge includes a
rim threaded with a string. The string defines a playing sur-
face. The cartridge 1s shaped for removable snug {it in the
support groove and 1n the planar passageway, such that when

a replacement cartridge 1s snug within the frame, and when
the at least one key 1s entered into the at least one key-
aperture, the replacement cartridge 1s locked to the frame.

20 Claims, 11 Drawing Sheets
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TENNIS RACQUET WITH REPLACEABLE
PLAYING SURFACE

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This application claims priority to co-owned, co-pending
U.S. provisional application Ser. No. 61/396,234, filed May
24, 2010.

FIELD OF THE INVENTION

This invention relates generally to a tennis racquet having,
a replaceable playing surface.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to the field of sporting goods,
and more specifically to the type of tennis racquet that
includes a cartridge, the cartridge having a rim threaded with
a string to define a playing surface, and wherein the cartridge
1s readily removable and replaceable by another cartridge.

(2) Description of the Prior Art

Applicant notes the many attempts to make a tennis racquet
with a replaceable cartridge over the past 30 years, but none of
these attempts has achieved commercial success.

What 1s still needed 1s a racquet component system that
allows quick interchangeability of string heads. String heads
can be interchanged to allow rapid repair of damaged strings
during a game or match or at any time that it 1s not possible or
appropriate to repair the damaged strings. Interchangeable
string heads also allow for the rapid and convenient substitu-
tion of different string types and varying string tensions 1nto
the racquet. String heads may also be interchanged to allow
the itroduction of a different weight of string head 1nto the
racquet system.

SUMMARY OF THE INVENTION

The mvention provides a tennis racquet with a frame, a
cartridge defining a replaceable playing surface, and a car-
tridge-lock with at least one key.

The frame 1ncludes a handle and an oval head attached to
the handle. The oval head includes a lower half-oval frame-
portion and an upper half-oval frame-portion. The frame
defines at least one key-aperture. The lower halt-oval frame-
portion defines a lower half-oval cartridge support groove.
The upper halt-oval frame-portion defines a front upper hali-
oval bridge with a front head-guard and a back upper hali-
oval bridge with a back head-guard. The front bridge with 1ts
head-guard and the back bridge with 1ts head-guard define a
planar passage way.

The cartridge has a rim threaded with string, and the string
defines a playing surface. The cartridge 1s adapted for mser-
tion into and for removal from the planar passageway.

The cartridge-lock has at least one key shaped for entry into
the at least one key-aperture to lock the cartridge into the
frame. So when a cartridge 1s mserted snug within an empty
frame, and when the at least one key 1s entered 1nto the at least
one key-aperture, the cartridge 1s locked to the frame. The
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cartridge-lock enables a tennis player to remove a present
cartridge from the frame and replace the present cartridge

with a replacement cartridge without the use of tools.

In a first preferred embodiment, the cartridge-lock 1s a
mid-frame cartridge-lock, each key-aperture 1s a mid-frame
key-aperture, and each key 1s adapted to pass through a key-
aperture of the cartridge and a corresponding key-aperture of
the frame.

A lower portion of the cartridge rim includes a tongue that
defines at least one cartridge key-aperture. The lower hali-
oval cartridge support groove includes a deep groove portion
adapted to accept the tongue.

The tongue defines a plurality of cartridge key-apertures,
and the lower half-oval frame-portion defines a correspond-
ing plurality of mid-frame key-apertures.

The cartridge-lock 1includes a rail. A first end of the rail 1s
attached to the frame. A second end of the rail defines a stop.

The tongue defines a rail-clearance slot and the cartridge-
lock further includes a key-assembly comprising a key-mount
and an attached plurality of keys. The key-assembly 1is
mounted to the rail for sliding movement to and {ro along the
rail. The cartridge-lock further comprises a compression
spring located on the rail between the key-mount and the stop.

Each key of the key-assembly corresponds to one associ-
ated cartridge key-aperture and one associated mid-frame
key-aperture.

The cartridge 1s shaped for snug {it with the planar passage-
way and the lower half-oval cartridge support groove when
cartridge 1s inserted into the planar passageway.

In a first-disclosed embodiment, the cartridge-lock further
comprises an upper pull-plate and a lower pull-plate, each
pull-plate having an outer gripping surface.

In the first-preferred embodiment, the cartridge-lock fur-
ther comprises a pull-cap having an outer gripping surface.

In the first-preferred embodiment tennis racquet comprises
a cartridge-lock including a head-guard lock and a head-
guard key. The head-guard key includes an elongated, sub-
stantially planar strip and a key-release pull-tab. The head-
guard key 1s further shaped to have first and second enlarged
edges to fit within first and second shaped-grooves of front
and back head-guards respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the frame of a {irst tennis racquet recerving a
replacement cartridge.

FIG. 2 15 a perspective view of a tennis racquet frame of a
first preferred embodiment.

FIG. 3 1s a cut-away side view of the top of the frame
showing a planar passageway.

FIG. 4 15 a perspective view of a cartridge of a first pre-
terred embodiment.

FIG. 5 15 a cut-away cross-section side view of the top of
the cartridge.

FIG. 6 is a [cut-away cross-section side] diagrammatic
view of an arrangement including first mid-frame and second
[head-guards] sead-guard cartridge-locks.

FIG. 7 1s a cut-away front view of a lower portion of the
cartridge.

FIG. 8 15 a front view of the mid-frame cartridge-lock of a
first preferred embodiment.

FIG. 9 15 a perspective view of a spring-loaded cartridge-
lock with pull-plates.

FIG. 10 1s a cross-section top view of the cartridge-lock 1n
locked mode.

FIG. 11 1s a cross-section top view of the cartridge-lock 1n

unlocked mode.
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FIG. 12 1s a perspective view of the spring-loaded car-
tridge-lock with a pull-cap.

FI1G. 13 shows the frame of a second tennis racquet recerv-
ing a replacement cartridge.

FIG. 14 shows the second tennis racquet having a head-
guard cartridge-lock.

FIG. 15 shows a key and a key-release pull-tab for the
second tennis racquet.

FI1G. 16 shows a racquet frame with two head-guards and a
cartridge-support groove.

FI1G. 17 shows areplaceable cartridge having a rim, a string,
and a playing surface.

FIG. 18 shows 1n cross section a head-guard cartridge-lock
having a planar passageway.

FIG. 19 shows greater detail of the head-guard cartridge-
lock of FIG. 18.

FI1G. 20 1s a top view of the head-guard cartridge-lock of

FIGS. 18 and 19.

DETAILED DESCRIPTION OF THE INVENTION

First Preterred Embodiment

A first preferred embodiment of the invention provides a
tennis racquet comprising a cartridge that defines a playing-
surface, a frame that defines a planar passageway for accept-
ing the cartridge, and a at least one cartridge-lock that locks
the cartridge into the planar passageway. The cartridge and
the frame are shaped and sized to permit quick and easy
removal of a cartridge from the frame, and quick and easy
insertion of a replacement cartridge into the frame.

The first preferred embodiment includes a mid-frame
spring-loaded cartridge-lock 30 with a cartridge pull-cap, and
a head-guard cartridge-lock 27.

In a first-described embodiment, the mid-frame cartridge-
lock includes a spring-loaded mid-frame cartridge-lock with
pull plates. The first-described embodiment 1s illustrated in
FIGS. 1-11. In the first preferred embodiment, the cartridge-
lock includes a spring-loaded mid-frame cartridge-lock with
a pull [plates] cap. The first preferred embodiment is illus-
trated in FIGS. 1-8 and 12.

Mid-Frame Cartridge-Lock with Cartridge Pull-Plates

FIG. 1 1s a front view showing frame 2 of the first preferred
embodiment recerving cartridge 20. Frame 2 receives car-
tridge 20 via planar passageway 9. (See FI1G. 3 to view planar
passageway 9).

Returming to FIG. 1, frame 2 includes handle 3 and oval
head 4. Oval head 4 defines an upper half-oval frame-portion
5 and a lower half-oval frame-portion 6. Upper half-oval
frame portion 5 defines a front bridge 7 and a back bridge 8.
Bridges 7 and 8 define planar passageway 9 between them, as
shown in FIG. 3.

FI1G. 2 shows lower oval head 4 defining cartridge-support
groove 11. Groove 11 1s shaped to recetve a lower portion of
rim 21 of cartridge 20. FIGS. 2 and 3 show cartridge-support
groove 11 shaped to accept tongue 24. Cartridge-support
groove 11, at 1ts lowest point (deep groove 12), 1s shaped to
accept tongue 24 1n snug fit within planar passageway 9. FIG.
3 shows cartridge-support groove 11 1nside-view at A-A 1n
FIG. 2. FIG. 2 also shows frame 2 defining four mid-frame
key-apertures 14 and mid-frame rail-aperture 15.

FI1G. 4 shows cartridge 20 having rim 21 threaded with a
string 22. String 22 defines replaceable playing surface 23.
FIG. 5 shows rim 21 threaded with string 22 1n cross-section
front view at B-B of FIG. 4.

FIGS.1].]. 4, and 7-8][. in cross-section front view at C-C in
FIG. 2, also shows] siow cartridge rim 21 defining tongue 24.
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FIGS. 1, 4, and 7-8 further show tongue 24 defining rail-
clearance slot 25 and four cartridge key-apertures 26.

[FIGS.] FIG. 2 Jand 6 show] skows first and second head-
guards 41 and 42 attached to first and back bridge-arms 7 and
8, respectively.

In the first preferred embodiment, mid-irame cartridge-
lock 30 1s provided to lock the cartridge to the frame. Car-
tridge 20 1s locked, as 1llustrated in FIGS. 1-3, between bridge
7 and bridge 8, and within planar passageway 9. Cartridge-
lock 30 1s shown 1n front view 1n FIGS. 1 and 8, 1n perspective
view 1n FIG. 9, and 1n cross-section view in FIGS. 10-11.

FIGS. 8-10 show cartridge-lock 30 having key-assembly
31 comprising one key-mount 32 and four keys 33. The four
keys are each fixedly mounted to key-mount. FIG. 8 also
shows key-mount 32 defining one key-mount aperture 36.

FIG. 9 1s a perspective view of cartridge-lock 30. FIG. 9
shows key-mount 32 with its four keys [24] 33. FIG. 9 also
shows upper pull-plate 47 and lower pull-plate 48. Each pull-
plate has an outer gripping surface. Outer gripping surface 49
1s the gripping surtace of upper pull-plate 47.

FIG. 10 1s a cross-section top view of cartridge-lock 30, a
mid-frame cartridge-lock with pull plates. FIG. 10 shows
cartridge-lock 30 having key-mount 32 and four keys 33.
Cartridge-lock 30 also includes rail 34 and compression-
spring 35. Rail 34 1s bonded 1n two places (bonds 37) to lower
half-oval frame 6 proximate to deep groove 12 (see FIGS. 2
and 3). Key-mount 32 1s adapted for guided sliding movement
through key-mount aperture 36 along an exterior portion of
rail 34. FIG. 10 shows cartridge-lock 30 in the locked posi-
tion. In the locked position, keys 33 penetrate both bridge
arms of the frame and the tongue of the cartridge. In this
locked position, cartridge-lock 30 prevents the cartridge from
moving in any direction with respect to the frame.

FIG. 11 shows the same mid-frame cartridge-lock 30 and
shows the other components of FIG. 10, but shows the car-
tridge-lock in the unlocked position. In the unlocked position,
the keys penetrate only one bridge arm of the frame, and do
not penetrate the tongue of the cartridge. This unlocked posi-
tion of the cartridge-lock permits quick and easy removal of a
cartridge from the frame, and quick and easy insertion of a
replacement cartridge into the frame.

To remove a cartridge from a frame, or to insert a cartridge
into a frame, the tennis player grips the two pull-plates (or the
pull-cap) and pulls 1t the two pull-plates (or the pull-cap)
away Irom the frame. This puts the mid-frame cartridge-lock
in the unlocked position. On releasing the grip, the force of
compression spring 33 drives the key-mount and the four keys
back toward the frame, thereby restoring the cartridge-lock to
the locked position.

The cartridge-lock has at least one key shaped for entry into
the at least one key-aperture to lock the cartridge into the
frame. So when a cartridge 1s inserted snug within an empty
frame, and when the at least one key 1s entered into the at least
one key-aperture, the cartridge 1s locked to the frame. The
cartridge-lock enables a tennis player to remove a present
cartridge from the frame and replace the present cartridge
with a replacement cartridge without the use of tools.

Mid-Frame Cartridge-Lock with Cartridge Pull-Cap

An alternative to cartridge-lock 30, which uses upper and
lower pull-plates 47 and 48, 1s shown 1n FIG. 12. FIG. 12
shows mid-frame cartridge-lock 50 including pull-cap 51.
Pull-cap 51 1s shown bonded to key mount 32 at attachment
rim 52.

Head-Guard Cartridge-Lock with Shaped Key & Pull-Tab

The first preferred embodiment includes a head-guard car-
tridge-lock.
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FI1G. 13 1s a front view of the frame and cartridge of a tennis
racquet having a head-guard cartridge-lock. Frame 62 1s
shown receiving msertion of cartridge 70.

[C] FIG. 14 is a front view of tennis racquet 60 with
head-guard cartridge-lock 80. FIG. 14 also shows front head-
guard 61 and key-release pull-tab 76 of cartridge-lock 80.

FI1G. 1515 a side view of key 75 with 1ts key-release pull-tab
76.

FI1G. 16 15 a perspective view of frame 62 with front head-
guard 61 and back head-guard [69] 64 attached to front bridge
67 and back bridge 68, respectively. FIG. 16 also shows
cartridge-support groove 74.

FIG. 17 1s a perspective view of cartridge 70 showing rim
71, string 72 and playing surface 73.

FIG. 18 1s a partial cross section view of frame 62 shown in
FIG. 16. FIG. 18 shows cartridge-lock 80 having front head-

guard 61, back head-guard 64 and key 75. Key 735 1s an
clongated, substantially planar strip as shown 1n FI1G. 15. The
main body of key 75 has a shaped cross-section as shown in
FIGS. 18 and 19.

FI1G. 19 15 a partial cross section view of the oval head of
tennis racquet 60 at C-C of FIG. 14. FIG. 19 also shows
head-guard cartridge-lock 80 having front head-guard 61,
back head-guard 64 and key 75. F1G. 19 further shows key 75
having first enlarged edge 84 and second enlarged edge 85.
Edges 84 and 85 are sized allow insertion of key 75 into key
aperture [8] 8/. Head-guard key-aperture 81 is largely
defined by first and second shaped key-grooves 82 and 83.
Head-guard cartridge-lock 80 locks a cartridge in the frame
when a cartridge 1s fully inserted into the frame and key 75 1s
tully 1nserted into head-guard key-aperture 81.

A cartridge 1s locked into the frame by inserting the car-
tridge nto the frame and then inserting key 75 1nto the head-
guards via key-grooves 82 and 83. One cartridge 1s unlocked
from the frame to enable replacement of the one cartridge by
a replacement cartridge by pulling on key-release pull-tab 76
to withdraw key 75 completely from grooves 82 and 83.

FIG. 20 1s a cut-away top view of head-guard cartridge-
lock 80. The upper portion of FIG. 20 shows cartridge-lock 80
including front head-guard [6] 6/, back head-guard 64 and
key 75. The upper portion also shows a top view of front
bridge [67] and back bridge [68] enclosing cartridge 70. The
lower portion of FIG. 20 shows key 75 including key-release
pull-tab 76, and cartridge 70 including rim 71 and string 72.

What 1s claimed 1s:

1. A tennis racquet with a replaceable playing surface,

comprising;

a frame having a handle [and], an oval head [attached to the
handle, wherein the frame defines] ard at least one key-
aperture,

[wherein] the oval head includes a lower half-oval frame-
portion that defines a cartridge support groove,

[wherein] the oval head includes an upper half-oval frame-
portion that defines a front upper half-oval bridge and a

back upper half-oval bridge,
[wherein] the front upper half-oval bridge includes a front
head-guard,

[wherein] the back upper half-oval bridge includes a back
head-guard, and the front head-guard and the back
head-guard being components of a head-guavd lock;
[wherein] the front upper half-oval bridge [with its] and the

front head-guard and the back upper half-oval bridge

[with its] and the back head-guard define a planar [pas-

sage way|] passageway;

a cartridge having a rim threaded with string,
[wherein] the string defines a playing surface, and
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[wherein] the cartridge is adapted for insertion into, and for
removal from, the planar [passage way] passageway;
and

a cartridge-lock, including at least one key, [wherein] the at
least one key 1s shaped for entry into the at least one
key-aperture to lock the cartridge into the frame;

such that [a] the cartridge within the frame may be manu-
ally removed from the frame and replaced by a replace-
ment cartridge without [the] use of [tools] ar additional
tool in addition to the cartridge-lock and the at least one

key.

2. [A] The tennis racquet according to claim 1, wherein the
cartridge-lock is a mid-frame cartridge-lock, [each] the at
least one key-aperture 1s a mid-frame key-aperture, and
[cach] tie at least one key is adapted to pass through [a] tie
mid-frame Key-aperture of the cartridge and a corresponding
key-aperture of the frame.

3. [A] The tennis racquet according to claim 1, wherein a
lower portion of the cartridge rim includes a tongue defining
at least one cartridge key-aperture.

4.[A] The tennis racquet according to claim 3, wherein the
lower half-oval cartridge support groove includes a deep
groove portion adapted to accept the tongue.

5. [A] The tennis racquet according to claim 4, wherein the
tongue defines a plurality of cartridge key-apertures, wherein
the lower half-oval frame-portion defines a corresponding
plurality of mid-frame key-apertures, and wherein the car-
tridge-lock includes a rail, a first end of the rail 1s attached to
the frame, and a second end of the rail defines a stop.

6. [A] The tennis racquet according to claim 5, wherein the
tongue defines a rail-clearance slot.

7. [A] The tennis racquet according to claim 6, wherein the
cartridge-lock further includes a key-assembly comprising a
key-mount and an attached plurality of keys; wherein the
key-assembly 1s mounted to the rail for sliding movement to
and fro along the rail; wherein the cartridge-lock further
includes a compression spring located on the rail between the
key-mount and the stop, and wherein each key of the key-
assembly corresponds to one associated cartridge key-aper-
ture and one associated mid-frame key-aperture.

8. [A] 7he tennis racquet according to claim 7, wherein the
cartridge 1s shaped for snug fit with the planar passageway
and the lower halt-oval cartridge support groove when car-
tridge 1s mserted 1nto the planar passageway.

9. [A] The tennis racquet according to claim 8, further
comprising an upper pull-plate and a lower pull-plate, each
pull-plate having an outer gripping surface.

10. [A] 7%e tennis racquet according to claim 8, further
comprising a pull-cap having an outer gripping surface.

11. [A] The tennis racquet according to claim 1, wherein
the [cartridge-lock comprises a] head-guard lock [and] com-
prises a head-guard key.

12. JA] The tennis racquet according to claim 11, wherein
the head-guard key includes a key-release pull-tab.

13. JA] The tennis racquet according to claim 12, wherein
the head-guard key 1s an elongated, substantially planar strip.

14. JA] The tennis racquet according to claim 13, wherein
the head-guard key 1s further shaped to have first and second
enlarged edges to fit within first and second shaped-grooves
of front and back head-guards respectively.

15. A cartridge suitable for use with a racquet having a

frame with a head having an upper portion with a planar

passageway and a lower portion with a groove, the head
being sized for veceiving the cartridge, the lower portion of
the head having a cartridge-lock for manually engaging and
disengaging the cartrvidge without use of a tool other than the
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cartridge-lock to facilitate releasable engagement of the car-
tridge with the frame, the cartridge comprising:
a vim that is strung with string which defines a playing
surface;
a tongue that extends from the rim and comprises at least
one retaining feature; and
the vim being receivable within the passageway of the
upper portion of the head and the groove in the lower
portion of the head such that the at least one retaining
Jeature is alignable with the cartridge-lock,
when the cartridge-lock is veceived by the at least one
retaining feature of the cartridge, the cartridge is
locked to the frame, and
when the cartridge-lock is withdrawn from the at least
one retaining feature of the cartridge, the at least one
retaining feature of the cartridge is veleasable from
the cartridge-lock to facilitate removal of the car-
tridge from the frame.

16. The cartridege according to claim 15, wherein the at >

least one retaining feature of the cartridge comprises a plu-
rality of aperturves and the tongue is veceived within a deepest
point of the groove in the frame, and the plurality of apertures
of the at least one retaining feature veceive keys of the car-
tridge-lock to lock the cartridge to the frame.

17. The cartridge according to claim 15, wherein the vim of
the cartridge is passed through the passageway and the
tongue is received in the groove in the frame such that, when
the at least one retaining feature is aligned with the cartridge-
lock, the at least one vetaining featurve engages the cartridge-
lock to lock the cartridge to the frame.

18. A tennis racquet with a veplaceable playing surface, the
tennis racquet comprising.

a frame has a head portion and a handle portion that is

integral with the head portion;

a cartridge having a vim that is strung with a string which
defines the playing surface, the cartridge having a
tongue, the tongue extends from the rim and has at least
one retaining aperture;
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the head portion of the frame having at least one planar
passageway that is sized to receive the cartridge and
Jacilitate releasable engagement of the cartridge with
the frame;

the frame has at least one locking feature which is adjust-

able between an engaged position and a disengaged
position, the at least one locking feature of the frame,
when in the engaged position, is received by the at least
one retaining aperture of the tongue to lock the cartridge
to the frame, and the at least one locking feature of the
frame, when in the disengaged position, is withdvawn
the at least one retaining aperture of the tongue to
unlock the cartridge from the frame facilitating removal
thereof; and

the at least one locking feature of the frame being manually

adjustable without use of an additional tool to release
the cartridge from the frame and facilitate replacement
of the cartridge with another cartridge.

19. The tennis racquet according to claim 18, wherein the
at least one locking feature of the frame is a mid-frame car-
tridge-lock that comprises a spring and at least one key, the
spring of the mid-frame cartridge-lock biases the at least one
key which is received within the at least one retaining aper-
turve to lock the cartridge to the frame, the at least one key is
removable from the at least one retaining aperture by hand
without use of a tool to unlock the cartridge and facilitate
removal of the cartridge from the frame through the passage-
way, the additional tool being defined as a component that is
distinct from the at least one locking feature of the frame.

20. The tennis racquet according to claim 19, wherein the

frame further comprises a head-guard cartridge-lock having

>0 front and back head guavds, each of the front and the back

35

head guards comprises a slot and are secured to the head
portion of the frame on opposite sides of the passageway such
that the slots of the front and the back head guards face each
other and the passageway extends between the front and the
back head guards, the head-guard cartridge-lock has a strip
that is veceived by the slots of both the front and the back head

guards to close the passageway and lock the cartridge in the

frame when received therein.
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