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The present invention relates to a device for providing
matched athletic implements, particularly golf clubs,
having a predetermined feel and performance in play.

It has been the practice to provide matched sets of golf
clubs in which the clubs of varying length and weight are
selected so that they all have substantially the same feel
in use. One method of accomplishing this result has
been by supporting the golf club at the grip end and
measuring the “swinging” weight of the club and then
selecting clubs with predetermined swinging characteris-
tics to form the matched set. This is a tedious job and
at best an inaccurate method of matching.

1 have discovered that by providing a set of clubs hav-
ing predetermined correlated centers of gravity I am able
to provide an accurately matched set in which all of
the clubs have substantially the same feel and play char-
acteristics when in use.

It is an cobject of the present invention to provide a
device whereby the matching of sets or individual clubs of
sets may be carried out expeditiously and accurately.

In carrying out this object of the invention, I provide a
means for engaging the ends of the club to locate it in
a predetermined position on the device and also pro-
vide a balancing edge on the device which is located with
respect to the end engaging members so as to engage
the club held thereby at the calculated center of gravity
of the club for that length of club. In the preferred
form of the invention the end engaging members are dis-
posed in a horizontal position and the balancing edge is
so arranged with relation to the end engaging members
that it lies along a line which includes the calculated cen-
ters of gravity of the clubs of various lengths. Thus by
inserting the club in the locating means and then causing
the club to be supported by the balancing edge, the weight
distribution of the club can be corrected to produce a bal-
anced relation on the balancing edge and accurate and
uniformly matched clubs can be readily obtained.

The present invention is not only useful in producing
matched sets of clubs but is also useful in duplicating
clubs of the set.

Another object of the invention is in providing a quick
means for determining the length of clubs positioned
therein when such information alone is required.

While the present invention has been described as a
means for matching golf clubs, it is useful for providing
matched athletic implements of other types, such as
tennis rackets, badminton rackets and in fact any similar
type of athletic implement wherein a predetermined cen-
ter of gravity is to be maintained in the implement.

A feature of the present invention is found in the
novel balancing edge in which the goif club shaft or other
athletic implement is supported thereon through a wide
range of unbalance without slipping.

Another feature of the invention resides inh a novel
club supporting means for quickly and accurately posi-
tioning the club between the end engaging members and
the control therefor.

A further feature of the invention includes novel con-
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trol means for regulating the movement of the end en-
gaging members and brake for the carriage in order to
expedite operation of the device.

Other features and advantages of the invention will be
apparent from the specification and claims when consid-
ered in connection with the drawings in which:

Figure 1 shows a plan view of the device.

Fig. 2 shows a side view of the device with the club
supported on the carriage.

Fig. 3 is a similar view with the club transferred to the
balancing edge.

Fig. 4 is a detailed fragmentary view of the balancing

edge with the club posmoned thereon.

Fig. 5 is a detailed view partly in section of the carriage
mechanism.

Fig. 6 is a diagrammatic view of the control for the
fluid operating cylinders for the end engaging and the
brake members.

Fig. 7 is a view of another form of control.

While the present invention is useful for prov1d1ng
meiched athletic implements of various types, it is herein
illustrated as being applied to the matching of golf clubs.

As shown in the drawing, club locating means are pro-
vided and comprise end engaging members 10 and 11
which are angularly related so as to receive between them
golf clubs of varying lengths. While the end engagmg
members may be positioned in a vertical plane, in the
herein illustrated form of the invention they are mounted
in spaced relation on base 12 to lie in a substantially
horizontal plane. Each of the end engaging members
is carried by a base 13 which is angularly adjustable ona
plate i3q mounted for longitudinal adjustment on the
base 12. The golf club 14 has a shaft 144 provided with a
head 14) at one end and a grip end 14c¢ at the other end.
The grip engaging end member comprises an elongate
transversely extending plate 15 angularly mounted on a
carrier arm 16. The carrier arm 16 is pivotally mounted
at 17 on the base 13 for movement about an axis trans-
verse to the axis of the golf club so that the plate 15 can
be moved about the pivot into and out of an end engaging
position, as shown in Figs. 2 and 3 respectlvely

The head engaging member comprises a transverse
member 18 having a bracket 19 at one end to which is
pivoted a narrow head engaging bar 20. The other end
cf the head engaging bar is connected to a slotted link 21
adjustably carried by the member 18 so that the head en-
gaging bar may be angularly adjusted with respect to ‘the
transverse member. It will be noted in Fig. 2 that the
head engaging bar contacts the head in substantially a line
contact at a point slightly below the connection of the
shaft to the head so as to properly position the club
without introducing any undesirable turning action on the
club head as it is moved into located position between the
end engaging members.

The transverse member 18 is mounted on the carrier
arm 2% pivotally mounted at 22g on the base i3 in a
manner similar to arm 16. The base 13 is angularly
adjusted on a plate 13« which is longitudinally adjustable
cn the base. It will thus be seen that the end members
can be adjusted toward one another and angularly with
respect to one ancther so as to receive any desired range
of lengths of golf club shafts therebetween.

Adjustably mcunted on the base 12 to lie along the
calculated centers of gravity of the clubs to be positioned
between the end engaging members is a balancing edge 23.
While the balancing edge may have a curved, stepped
or other longitudinal configuration, as determined by the
calculated centers of gravity for the various length clubs
to be matched, it is herein illustrated as a straight mem-
ber. It is mounted on the base 12 by means of elongaie
slots 12a so that it has a predetzimined relation with the
end engaging members and lies along and contdins ‘the
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calculated centers of gravity for all of the clubs adapted
to be positioned between the end members.

In order to facilitate the positioning of the club between
the end engaging members, the present invention prov1des
a club support 24 which holds the club in horizontal posi-
tion and moves transversely of the base to carry the club
into_engagement with the end engaging members. . This
is- accomplished in the illustrated form of the invention
by providing an elongate track 25 secured to the base
intermediate the end engaging members and having a car-
riage 26 slidably mounted thereon by rollers 27 and heid
against lateral movement by rollers 28 for easy transverse
mampulanon

The club is supported on the carriage by an elongate
club supporting cradle 29 provided with notched or Y-
shaped members 30 adjacent its ends to engage the shaft
144 of the club at spaced positions so as to normally sup-
port the club in a horizontal posmon above the balancmg
edge during movement of the carriage as shown in Fig. 2.
While the balancing edge may be moved upwardly above
the club supporting cradle and into engagement with the
shaft of the club so that the club will be freely supported
thereon at the calculated center of gravity of the club,
in the illustrated form of the invention the club support-
ing means is moved below the balancing edge. This is
accomplished by the cradle being mounted on a transverse
arm 31 pivoted at 32 at the rear end thereof to the carriage
and being normally urged into its uppermost position and
in engagement with a stop nut 33 threaded on a post 34
on the carriage by a spring 33 surrounding the post.
A resilient buffer 36 is interposed between the arm and
the stop nut to absorb any shock incident to movement
of the carriage to its upper position. The forward end
of the transverse arm has a handpiece 37 thereon whereby
the cradle may be manipulated to move it to its lower
position below the balancing edge and transfer the club
to the balancing edge to be freely supporied thereby. As
shown in Fig. 4, the novel balancing edge employed herein
comprises a base 23q having on its upper edge a rubber
or the like friction member 235 having a cross-section
shown in Fig. 4 providing a projecting central portion 23¢
and lateral flanges 23d which are secured to the end of
the base member by angle members 23e. The upper edge
of the projecting member is provided with a slight radius
and the surface of the balanced edge being of rubber or
other similar material provides sufficient friction to hold
the ‘club shaft against slipping thereon throughout a wide
range of angular positions thereon, as indicated by the
solid line and dash line positions of Fig. 4, while the
club is supported thereby.

After the club has been transferred to the balancing
edge, its angular position is noted and the weight distribu-
tion of the club is then adjusted to provide a balanced
relation. This is accomplished by either observing the
angular position of the club on the balancing edge and
using this angular relation to determine the weight correc-
tion or by applying small weights 38 to either end of the
club as shown in Fig. 3 to bring it into a balanced rela-
tion on the balancing edge and thereafter make adjustment
of the weights of the club in accordance with the added
weights.

In order to free the club for balancing on the balancing
edge, it is at present preferred to move the end engaging
members out of engaging position and also to provide a
brake for the carriage to prevent displacement of the
club as the end engaging members move out of contact
therewith.  While this may be accomplished by the end
engaging means and the brake means being actuated by
any suitable mechanical or electrical means, they are here-
in illustrated as being controlled by fluid operated means
having electrically controlled actuators therefor. In the
present preferred form of the invention the bases 13 on
the end engaging members are provided with fluid cylin-
ders 39, 40 which, as shown in Fig. 6, are provided with
spring pressed piston actuated plungers 41, 42 normally
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urged outwardly by springs 43, 44 to a position shown
in Fig. 2 to engage the end engaging members and posi-
tion them in operative position to receive the club.

The brake member comprises an elongate pivotally
mounted member 45 positioned to extend along the track
and has a brake block 46 to engage the side of the carriage
to hold it against movement on the track. The brake
mechanism is normally held in off position by gravity
or cther suitable means. The brake applying means com-
prises a fluid cylinder 47 having a piston actuated plunger
48 which is normally held in retracted position by spring
49. In the form of the control illustrated in Fig. 6 the
cylinders are all connected to a solenoid operated valve 50
for simultaneous operation. The sclenoid 51 is con-
nected to a ratchet switch 52 of the usual two pole, two
position type carried by the arm 31 and actuated by the
member 53 carried by the carriage when the arm 31 and
the cradle thereon is moved to its lower position to trans-
fer the club to the balancing edge. The initial move-
ment of the arm actuates the ratchet switch to closed
circuit position which energizes the solencid 51 and moves
the valve against spring 50q, which normally holds the
valve to connect the cylinders to the exhaust port E, to a
position to connect. the cylinders to pressure port P to
each one of the cylinders and to retract the end engaging
plungers 41, 42 and project the brake plunger 48. This
simultaneously permits the end engaging means to move
to retracted position and applies the brake to the posis
tioned carriage.

The end engaging means may be moved to retracted
position by any suitable means. In the illustrated form
of the invention, for example, the head engaging end
is retracted by a spring 54 connected to the head end
and the grip end engaging member is retracted by.gravity
due to the distribution of the weight of the end engag-
ing member.

Since the brake means is moved to operative position
upon the energization of the cylinder and the end en-
gaging members moved to release position by separate
means after actuation of the cylinders, there will be a
sufficient time lag to insure the brake being applied be-
fore the end engaging members move out of contact with
the club to securely hold the club in proper positiom,
The end engaging members and the brake member main-
tain these positions until the transverse arm 31 on the
carriage is depressed again to step the ratchet switch 52
to open circuit position, whereupon the end engdaging
members and brake assume the positions shown in Fig. 2.

If it is desired to provide separate controls for the
brake and end engaging members, it may be accom-

" plished by a control circuit as shown in Fig. 7 wherein

there is provided a separate solenoid valve 55 and a sep-
arately manually actuated ratchet switch 56 of the type
described above for controlling the brake cylinder. This

‘permits-the operator to actuate switch 56 and apply the
‘brake to the carriage prior to the engagement of the

arm 31 and its movement to actuate the switch 52 and
valve 50 to release the end engaging members for move-
ment into retracted position.

Thus it will be seen that the device of the present in-
vention provides a means whereby matched sets of clubs
can be quickly and accurately obtained or duplicates
of individual clubs may be obtained with a minimum of
€rror.

Furthermore, if it is merely desired to segregate clubs
with respect to the length of the club, this may be readily
accomplished by providing a scale 57 on the track and

-utilizing the position of the carriage with respect to the

scale to .indicate the length of the club positioned be-
tween the club locating means.

Variations and modifications may be made within the
scope of the claims and portions of the improvements
may be used without others.

I claim:

1. Apparatus for checking the center of gravity of
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athletic implements -of the type having a head and a han-
dle portion, comprising 'spaced angularly related end en-
gaging members adapted to engage the ends of an athletic
implement ‘placed therebetween and locate the same; a

lcrum means disposed between the end engaging mem-
bers at a position to support the implement at the cal-
culated center of gravity for said implement; means for
supporting the implement against tilting movement dur-
ing positioning thereof between the end engaging mem-
bers; and means for withdrawing the last named means
and supporting the located implement by the fulcrum
means to be freely tiltable thereon whereupon compen-
sating weights may be applied to said implement so as
to produce a predetermined balanced relation on ‘the
fulcrum means with respect to the calculated center of
gravity thereof.

2. A device for checking the center of gravity of
golf clubs having shafts, heads and predetermined cor-
related centers of gravity comprising club locating means
to engage and locate a golf club placed in contact there-
with; a shaft engaging balancing edge disposed at a
predetermined position with respect to said club locat-
ing means to engage said shaft at the calculated center
of gravity of the club; and means for moving the lo-
cated club into engagement with the balancing edge to
be freely supported and balanced thereby whereupon
compensating weights may be applied to said club so as
to produce a balanced condition of said club on said
balancing edge, said balancing edge having a slip resist-
ant surface for holding said shaft against slippage there-
on through a substantial range of unbalance.

3. A device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
ters of gravity comprising an elongate base; locating
means on the base to receive and locate in predeter-
mined position golf clubs of varying length; balancing
edge means positioned on the base with respect to said
locating means so as to lie along a line including the
calculated center of gravity for the varying club lengths
located by said locating means; means supporting a club
for movement into engagement with said locating means;
and means for trausferring the located club from the
supporting means to the balancing edge to be freely sup-
ported by the balancing edge.

4. A device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
ters of gravity comprising an elongate base; spaced trans-
versely extending end engaging members mounted on
the base and angularly disposed with relation to one
another to receive and position therebetween golf clubs
of varying length; a transversely extending balancing
edge positioned between the end members and located
with respect to said end members so as to lie along a
line including the calculated center of gravity for the
varying club lengths positioned thereover by the end en-
gaging members; a carriage positioned between said end
engaging members; means mounting the carriage for
transverse movement on the base, said carriage having
club supporting means thereon to receive and carry a
club transversely of the base and into engagement with
the end engaging means; and means for relatively mov-
ing the club supporting means or the balancing edgs to
transfer the club to the balancing edge to be freely sup-
ported thereby.

5. A device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
ters of gravity comprising an elongate base; spaced trans-
versely extending end engaging members on the base and
angularly disposed with relation .to one another to re-
ceive and position therebetween golf clubs of varying
length; means mounting said end engaging members on
the base for movement to and from end engaging posi-
tion; means acting on said members to move the mem-
bers to said positions; a transversely extending balanc-
ing edge positioned between the end members and lo-
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cated with respect-to said-end membersso ‘as to lie :zlong
a line :including ‘the calculated .center of gravity for /the
varying club lengths positioned thereover ‘by the -end
engaging ‘members; a transversely :movable carriage
mounted ‘on :said base ‘between -said end engaging ‘mem-
bers -and having shaft engaging club supporting means
thereon to receive and -carry ‘a club transversely of ‘the
base and into engagement ‘with ‘the end engaging :means;
and means transferring ‘the club from the club :support-
ing means to the balancing edge to support the shaft
freely thereby.

6. A device for checking the centers of :gravity wof
matched golf clubs having predetermined correlated cen-
ters of gravity comprising-an elongate base; spaced trans-
versely extending end engaging members mounted .on the
base and angularly disposed with relation to one another
to receive and position therebetween golf clubs of varying
length; a transversely extending balancing edge positioned-
between the end members and located with respect tosaid
end members so as to lie along a line .including the cal-
culated center of gravity for the varying club lengths posi-
tioned thereover by the -end engaging members; a car-
riage positioned between said end engaging members;
means mounting the carriage for transverse movement on
the base, said carriage having -club supporting means
thereon to receive and carry ‘a club transversely of the
base and into engagement with the ©end engaging means;
means moving the end engaging members out of engage-
ment with the supported club; and means for relatively
moving the club supporting means or the balancing edge
to bring the club into position to be freely supported by
the balancing edge whereupon compensating weights may
be applied to said club so as to produce a balanced con-
dition of said club on said balancing edge.

7. A device for checking the centers of gravity of
matched golf clubs having predetermined correlated ‘cen-
ters of gravity comprising an elongate base; spaced trans-
versely extending end engaging members mounted on the
base and angularly disposed with relation to one another
to receive and position therebetween golf clubs of vary-
ing length; a transversely extending balancing .edge posi-
tioned between the end members and located with re-
spect 1o said end members so as to lie along a line includ-
ing the calculated center of gravity for the varying club
lengths positioned thereover by the end engaging .mem-
bers; a carriage positioned between said end engaging
members; means mounting the carriage for transverse
movement on the base, said carriage having club support-
ing means thereon to receive and carry a club transversely
of the base and position the club in engagement with the
end engaging means; means holding said «carriage in ‘the
last named position; and means for relatively moving the
club supporting means or the balancing edge to bring
the club into position to be freely supported by the bal-
ancing edge whereupon compensating weights may be
applied to said club so as to produce a balanced condi-
tion of said club on said balancing edge.

8. A device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
ters of gravity comprising an elongate base; spaced trans-
versely extending end engaging members mounted on the
base and angularly disposed with relation to one another
to receive and position therebetween golf clubs of varying
length; a transversely extending balancing edge positioned
between the end members and located with respect to said
end members sc as to lie along a line including the cal-
culated center of gravity for the varying club lengths posi-
tioned thereover by the end engaging members; a carriage
positioned between said end engaging members; means
mounting the carriage for transverse movement on the
base, said carriage having club supporting means thereon
to receive and carry a club transversely of the base and
position the club in engagement with the end engaging
means; means moving the end engaging members out of
engagement with the supported club; means holding said
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carriage in the last named position; and means for rel-
atively moving the club: supporting means or the balanc-
ing edge to bring the club into position to be freely sup-
ported by the balancing edge whereupon compensating
weights may be applied to said club so as to produce a
balanced condition of said club on said balancing edge.
- 9. A .device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
- ters of gravity comprising an elongate base; spaced trans-
versely extending end engaging members angularly dis-
posed with relation to one another to engage the grip end
and head end of golf clubs of varying lengths and position
the clubs therebetween, the head end engaging member
having a contacting member disposed to contact the bottom
surface of the golf head at a point below the shaft con-
nection to the head; means mounting said end engaging
members on the base for movement to and from end
engaging position; means acting on said members to move
the members to said positions; a transversely extending
balancing edge positioned between the end members and
located with respect to said end members so as to lie along
a line including the calculated center of gravity for the
varying club lengths positioned thereover by the end en-
gaging members; a transversely movable carriage mounted
on said base between said end engaging members and
having shaft engaging means thereon to receive and carry
the club transversely of the base and into engagement with
the end engaging means; and means transferring the club
from the carriage to the balancing edge to be freely sup-
ported by the balancing edge.

10. A device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
ters of gravity comprising an elongate base; spaced trans-
versely extending end engaging members mounted on the
base and angularly disposed with relation to one another
to receive and position therebetween golf clubs of vary-
ing length; a transversely extending balancing edge posi-
tioned between the end engaging members and located
with respect to said members so as to lie along a line
including the calculated center of gravity for the varying
club lengths positioned thereover by the end engaging
members; transversely extending track means mounted on
the base between said end engaging members; and car-
riage means mounted on the track means for movement
therealong, said carriage having an elongate club sup-
porting cradle thereon provided with Y shaped members
to engage the shaft of the club and support the club in
a horizontal position during movement into engagement
with the end engaging means, said cradle being mounted
on a transverse arm pivoted at one end to the carriage and
having spring means urging the cradie upwardly to nor-
mally position the club above the balancing edge and
movable to a position lower than the balancing edge
wherein the club is transferred to and freely supported
by the balancing edge. s

11.. A ‘device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
ters of gravity comprising an elongate base; spaced trans-
versely extending end engaging members mounted on the
base and angularly disposed with relation to one another
to receive and position therebetween golf clubs of vary-
ing length; a transversely extending balancing edge posi-
tioned between the end members and located with re-
spect to said end members so as to lie along a line in-
¢luding the calculated center of gravity for the varying
club :lengths positioned thereover by the end engaging
members; a carriage positioned between said end engag-
ing members; means mounting the carriage for trans-
verse movement on the base, said carriage having club
supporting means thereon to receive and carry a club
transversely of the base and position the club in engage-
ment with the end engaging means; means moving the
end engaging members out of engagement with the sup-
ported club; means holding said carriage in the last named
position; means for relatively moving the club support-
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ing means or the balancing edge to transfer the club to.
the balancing edge to be. freely supported thereby; elec-
trically actuated fluid control means for controlling the
means for moving the end engaging members; and sep-

_ arate electrically actuated fluid control means for con-

trolling the holding means for the carriage. - :

12. A device -for checking the centers of gravity of
matched golf clubs having predetermined- correlated cen-
ters of gravity comprising an elongate base; spaced trans-
versely extending end engaging members mounted -on
the base and angularly disposed with relation to one an-
other to receive and position therebetween golf clubs of
varying length; a transversely extending balancing edge
positioned between the end members and located with
respect to said members so_ as to lie along a line includ-
ing the calculated center of gravity for the varying club
lengths positioned thereover by the end engaging mem-
bers; a carriage positioned between said end engaging
members; means mounting the carriage for transverse
movement on the base, said carriage having club sup-
porting means movably mounted: thereon to receive and
carry a club transversely of the base and position the
club in engagement with the end engaging means; means
moving the end engaging members out of engagement
with the supported club, said club supporting means be-
ing normally urged to a position above the balancing
edge and movable to a position below the balancing edge
to transfer the club to said edge to be freely supported
thereby; and means controlled as an incident to move-
ment of the club supporting means from normal position
to actuate the means moving the end engaging members
out of engaging position. :

13. A device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
ters of gravity comprising an elongate base; spaced trans-
versely -extending end engaging members mounted on
the base and angularly disposed with relation to one an-
other to receive and position therebetween golf clubs of
varying length; a-transversely extending balancing edge
positioned between the end members and located with
respect to said members so as to lie along a line including
the calculated center of gravity for the varying club
lengths positioned thereover by the end engaging mem-
bers; a carriage positioned between said end engaging
members; means mounting the carriage for transverse
movement on the base, said carriage having club sup-
porting means movably mounted thereon to receive and
carry a club transversely of the base and position .the
club in engagément with the end engaging means; means
moving the end engaging members out of engagement with
the supported club; means holding said carriage in the
last named position, said club supporting means being
normally urged to a position above the balancing edge
and movable to a position below the balancing edge to
transfer the club to said edge to be freely: supported
thereby; and means controlled as an incident to move-
ment of the club supporting means from normal posi-
tion to actuate the means moving the end engaging
members out of engaging position and the carriage hold-
ing means into holding relation.

14. A device for checking the centers of gravity of
matched golf clubs having predetermined correlated cen-
ters of gravity comprising an elongate base; spaced trans-
versely extending end. engaging members longitudinally
and angularly adjustably mounted on the base and angu-
larly disposed with relation to one another to receive
and position therebetween golf clubs of varying length;
a transversely extending balancing edge adjustably mount-
ed on the base between the end members and located
with respect to said end members so as to lie along a
line including the calculated center of gravity for the
varying club lengths positioned thereover by the end en-
gaging members; transversely extending track means po-
sitioned between said end engaging members; a carriage
mounted on the track means for movement therealong
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to position the club in engagement with said end engag-
ing members, said carriage having a shaft engaging cradle
thereon to receive and carry a club in a horizontal posi-
tion intc engagement with the end engaging means, said
cradle being pivotally mounted on the carriage and hav-
ing resilient means connected thereto to normally urge
the cradle to position the club above the balancing edgs
and being manually movable to a position below the
balancing edge to move the shaft of the club into en-
gagement with said balancing edge to be freely supported
thereby whereupon compensating weights may be applied
to said club so as to produce a balanced condition of said
club on said balancing edge, said balancing edge having
a slip resistant surface for holding said shaft against slip-
page thereon through a substantial range of unbalance;
means for moving the end engaging members out of en-
gagement with the supported club; brake means acting
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on the carriage for holding said carriage in the last named
position; and means actuating the means for moving the
end engaging members to free the club from engagement
thereby, said means including fluid operating means and
electrical actuating means therefor actuated incident to
the movement of the cradle to the lower position.
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