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ABSTRACT OF THE DISCLOSURE 

A ball simulating a regulation bowling ball and having 
cavities which house thumb and ?nger receiving units, 
the latter units each including a sleeve of appropriate size 
to accept the thumb or ?nger, respectively, of the bowler, 
and each sleeve terminating at its uppermost point in a 
universal joint by which pitch and angle of pitch may be 
adjusted to suit the individual. Each cavity is completely 
closed by a cover plate except for a hole in each cover 
plate through which the ?nger or thumb is thrust into 
the adjustable sleeve, and the cover plates conform to 
the spherical surface of the ball at their respective loca 
tions, so that the ball may be tested under actual condi 
tions after appropriate adjustments have been made. 

BACKGROUND OF THE INVENTION 

The present invention is related in general to devices 
for measuring the grip and preferred orientation and posi 
tion of thumb and ?nger( s) as preferred by an individual 
for delivery of a bowling ball, and in particular is directed 
toward an adjustable bowling ball device which simulates 
quite closely the characteristics of a regulation bowling 
ball and which accordingly may be adjusted to meet the 
grip requirements of the individual bowler and’subse 
quently tested or used in actual play. 

Prior art bowling ball simulating devices for use in 
measuring ?nger and thumb positions, and relative pitch 
and angle of pitch thereof, along with distance between 
thumb and middle ?nger (span of the bowling grip), which 
measurements are subsequently to be transferred to a 
regulation bowling ball for drilling and/ or boring thereof, 
have generally constituted mechanisms which are at once 
complex and delicate, requiring substantial machining and 
fabrication time as well as an inordinately large number 
of parts in assembling the structural con?guration neces 
sary for a single possibility of ?t and a substantial in 
ventory of parts for varying the number of possibilities of 
?t as .well as for accommodation of the physical sizes 
according to the individuals to be ?tted. 

In one prior art bowling ball device, for example, a 
pair of recesses are provided in the ball, the recesses 
oriented at right angles to one another and intersecting 
each other to a point of penetration beyond the center 
of the ball. Each recess accepts a thumb receiving unit or 
one or more ?nger receiving units, and su?icient extra 
space is provided within each recess to permit arcuate 
movement of each such unit, about a pivot point located 
at or near the bottom of the respective recess, through 
an angle substantially greater than that encompassed by 
the receiving unit area at the surface of the ball. Accord 
ingly, a relatively large void exists at either side of a 
receiving unit, at which the recess is exposed, unless the 
unit is seated at one side or the other of its respective 
recess. The thumb and ?nger receiving units are arranged 
to pivot about perpendicular axes through the center of 
the ball, and when properly located for a particular in 
dividual being ?tted, are clamped by means of pinch plates 
tightened by set screws. Special sets of thumb plug re 
tainers are also provided, each having a passageway which 
is concentric with respect to the top cylindrical cross-sec 
tion of the retainer but is eccentric with respect to the 
bottom cylindrical cross-section of the retainer. In other 
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words, each thumb plug retainer is characterized by a 
passageway having a different pitch. Further such retain 
ers must be provided if it is also desired to vary the angle 
of pitch, and with each change of pitch or angle of pitch 
a new retainer must be inserted. It will be observed that 
in addition to the disadvantages previously noted a sub 
stantial effort is required to eventually determine the de 
sired pitch, angle of pitch, span, and other dimensions and 
measurements required to drill a regulation ball. 

Moreover, it is apparent that a bowling ball measuring 
device of the type described above is completely unsuit 
able for testing the accuracy of the measurements and grip 
characteristics obtained, by use under actual playing con 
ditions, i.e., by delivery of the ball on a regulation bowl 
ing alley by the bowler being ?tted. 

It is accordingly a principal object of the present inven 
tion to provide an adjustable bowling ball especially adapt 
ed for obtaining measurements of bowling grip to be used 
in custom drilling a regulation ball, and which is charac 
terized by simplicity of structure and of use to obtain the‘ 
desired measurements. 

It is another object of the invention to provide an ad 
justable bowling ball which is perfectly suitable for use 
in actual play, and which accurately simulates the weight, 
balance and exterior surface shape of a regulation bowl 
ing ball. 

SUMMARY OF THE INVENTION 

Accordingly to a preferred embodiment of the present 
invention, an adjustable bowling ball is provided with 
cavities for accepting thumb and ?nger receiving units, 
broadly similar to the prior art arrangement, but in which 
are utilized thumb and ?nger sleeves pivotally coupled 
in respective universal joints adjacent the surface of the 
ball relative to a respective hole into which the bowler’s 
?nger or thumb is inserted, as the case may be, such 
that the pitch and angle of pitch of the sleeve, relative to 
the axis of its respective hole, are readily variable accord 
ing to the preference of the individual bowler. Means are 
provided for clamping the sleeve in the desired orientation 
and for adjusting the span between thumb hole and ?nger 
hole(s). 

The adjustable ball permits any bowler to be ?tted by 
use of different sizes and/or shapes of sleeves or grip 
holes, whereby to obtain the most desirable hole diam 
eter and shape, as well as location relative to other grip 
holes, from the standpoint of the anatomy of the hand 
of the bowler whose measurements :are being taken. 
Since the angle of each hole is readily adjustable without 
need for replacement of parts, each bowler is rapidly 
?tted with a custom ball accurately re?ecting his personal 
grip preferences. Moreover, weight and balance of the 
adjustable ball may be varied to simulate a regulation 
ball, and more importantly the surface of the adjustable 
ball conforms to that of the regulation ball, without any 
deformations or voids which might alter or affect the 
delivery and roll of the adjustable ball during actual play. 
Hence, the bowler may test his preferences as to pitch 
of thumb and ?ngers, angle of pitch, span, and so forth, 
by using the adjustable ball with the selected hole orien 
tations and relative locations, on a conventional bowling 
alley. 

In essence, the device which permits the hole angle 
to be changed may be loosened to the point at which 
moderate ?nger or thumb pressure is su?icient to move 
the hole insert or sleeve to any desired orientation. The 
user may therefore grip the ball, and by that act will 
cause the hole sleeves to adopt the angle and pitch char 
acteristics of his preferred grip and style of delivery. 
When it is determined that the hole angles, directions and 
relative locations are as desired, the sleeves or inserts are 
clamped to preserve these characteristics and adjustments 
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for future use, reference or ?nal measurement. This, in 
effect, constitutes what may be designated a “?oating” 
hole adjustment, in the sense that the hole inserts will 
inherently assume the best grip angles and provide the 
most natural grip when the ?ngers and thumb are in 
serted in the loosened sleeves. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and still further objects, features and at 
tendant advantages of my invention will become apparent 
from a consideration of the following detailed descrip 
tion of a preferred embodiment thereof, especially when 
taken in conjunction with the accompanying drawings, 
in which: 
FIGURE 1 is a perspective view of the adjustable 

bowling ball; 
FIGURE 2 is a fragmentary sectional view of the 

thumb and ?nger receiving units and respective cavities, 
taken along the lines 2—~2 of FIGURE 1; 
FIGURE 3 is a partial sectional view of the thumb 

receiving unit and cavity taken along the lines 3—3 of 
FIGURE 2; 
FIGURE 4 is a fragmentary sectional view of the 

?nger receiving units and associated cavity, taken along 
the lines 4—4 of FIGURE 2; 
FIGURE 5 is an exploded perspective view of the 

thumb receiving unit assembly; 
FIGURE 6 is a plan view of a set of sleeves of ditfer 

ing internal diameter; 
FIGURES 7 is a partially exploded perspective view 

of a ?nger receiving unit assembly; and 
FIGURE 8 is a plan view of a set of ?nger receiving 

unit cover plates, showing the different locations of ?nger 
holes therein. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, wherein identical refer— 
ence numerals are utilized to designate like components 
in the several ?gures, the preferred embodiment of the 
invention comprises a bowling ball 10 provided with a 
pair of cavities 12, 13 (FIGURE 2) having axes of 
symmetry 15, 16, respectively, angularly displaced rela 
tive to one another. The axis of symmetry of each cavity 
preferably intersects the center of the ball although this 
is not critical to the practice of our invention. The par 
ticular shape of the cross—section of each cavity taken in 
a plane normal to its axis of symmetry is likewise im 
material to the essence of the invention, although in the 
illustrated embodiment cavity 12 has a circular cross-sec 
tion and cavity 13 a rectangular cross-section. 

For the sake of clarity of description, cavity 12 will 
hereinafter be referred to as the thumb cavity and cavity 
13 as the ?nger cavity. Each cavity is adapted to receive 
a respective cover plate whose exposed surface conforms 
to and follows the exterior surface shape of the ball 10 
so that a smooth substantially continuous spherical con 
tour is presented. To this end, cover plate 18 for thumb 
cavity 12 corresponds in its most general aspects to a 
slice taken through a chord in a plane perpendicular to 
cavity axis 15, and ?ts ?ush against the ?at surface 20 
surrounding the cavity, so that when fastened to the ball 
the cover plate completes the solid are which had been 
removed from the regulation ball during fabrication of 
the special ?tting and demonstration ball described 
herein. 

Plate 18 is provided with a centrally disposed substan 
tially circular aperture 21, of one of the sizes of the stand 
ard bits normally employed to drill holes in the regulation 
ball when the bowler’s grip measurements have been corn 
pleted. In this respect it will be understood that a plurality 
of cover plates 18 may be provided for use with a single 
?tting and demonstration ball, each plate having a hole of 
different diameter within a standard graduated range of 
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4 
or ?nger receiving unit, to be described presently, are pro 
vided in a corresponding range of sizes. Of course, the 
hole 21 in plate 18 may 'be large enough to accommodate 
the greatest expected size of thumb, with thumb sizes of 
individual bowlers taken into ‘account .by use of an appro 
priately dimensioned ring 25 and sleeve 27 (graduated 
diameters b, c, d and e of which are shown in FIGURE 
6), since the thickness of the plate is relatively small and 
produces little, if any, etfect on the blower’s delivery irre 
spective of an exaggerated thumb opening. 

Plate 18 is also provided with a generally circular re 
cess or socket 29 coaxial with hole 21, penetrating from 
the ?at surface of the plate to a point short of the curved 
plate surface. The wall surface 30 of socket 29 is curved in 
approximately concave fashion to form with the interior 
surface 32 of mating internal plate 33 an overall socket 
approximating a spherical cavity sector, within which ring 
25, having a matching exterior curved surface, is free to 
assume any angular orientation relative to axis 15, limited 
only by restrictions on physical dimensions of the various 
components. Accordingly, plates 18 and 33 together with 
ring 25 form a universal joint, and more speci?cally a 
ball-and-socket joint, which is one of the most important 
features of the present invention as will presently become 
clear. 

Ring 25 is internally threaded to accept the threaded 
end of sleeve 27 which, in turn, is adapted to receive the 
bowler’s thumb within central opening 35. Preferably, 
sleeve 27 is chamfered at its upper inside wall, as shown 
at 37 in FIGURES 2 and 5, or is otherwise suitably 
machined to remove any sharp corners which might 0811186 
discomfort or injury to the bowler being ?tted. While 
sleeve 27 is illustrated as being of cylindrical tubular shape, 
it ‘may in practice vary in shape. For example, the internal 
opening in the sleeve may taper in diameter from top to 
bottom, or the opening may be of elliptical (oval) cross 
section rather than circular cross-section, or the sleeve 
may have other con?gurations as necessary or desirable 
to conform to any of a wide variety of thumb shapes. 

In installing the overall thumb receiving unit within 
cavity 12, sleeve 27 is screwed into ring 25 and the ring 
inserted into socket or recess 29 of cover plate 18. The 
ring (and, of course, the sleeve attached thereto) is loosely 
retained in this positioning by retaining or captive internal 
plate 33 which is fastened to cover plate 18 by means of a 
plurality of adjusting screws 39. The registered holes in 
both plates, through which screws 39 are threaded into 
plate 33, are arranged on a circle of centers concentric 
with the axis 15 of cavity 12. The cover plate is then 
mounted on ?at surface 20 and ?rmly attached thereto by 
use of screws 40 which are threaded into hgles located 
on a circle of centers also concentric with axis 15 but of 
greater diameter than that on which the holes for screws 
39 are disposed. Each of the screws is of the ?at-head 
type, and the respective holes are countersunk, to prevent 
any deviation in the spherical curvature of the ball. 
The sleeve 27 may now be oriented at any angle relative 

to axis 15, within the physical limits imposed by the di 
mensions of the thumb receiving unit (e.g., the hole angle 
and diameter of plate 33) and the possibilities of orienta 
tion of the bowler’s thumb, to accommodate the pre 
ferred relative position of the thumb in the grip desired 
for actual delivery of the ball. This adjustment, of course, 
will depend on the particular preference of the individual, 
and may be varied as often as desired by simply loosening 
screws 39 until unhindered movement of sleeve 27 is per 
mitted, and when the desired orientation of the sleeve is 
determined, tightening screws 39 again to compress ring 
25 between plates 18 and 33, thereby immobilizing the 
sleeve. It will thus be observed that by use of my novel 
universal joint, the pitch and angle of pitch of the thumb 
accepting sleeve may be ‘adjusted at will, using only a 
single sleeve as opposed to the usual prior art requirement 
of several sleeves or plugs or retainers whose bores are 
oriented at different pitch angles for a particular thumb 
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size and which require separate successive installation and 
removal for each change in selection of preferred thumb 
grip orientation for a single individual. While no particular 
limitations are intended, I have found that an angular dis 
placement (angle of pitch) of up to approximately 30 
degrees in any direction relative to axis 15 is suitable to 
accommodate the ?tting of the thumb hole for a custom 
bowling bowl for almost any individual. 
The ?nger receiving units 45 and 46 (best shown in 

FIGURES 2, 4 and 7) are implemented in much the same 
fashion as that described above with respect to the thumb 
receiving unit. It will be recognized, of course, that only 
one ?nger receiving unit may be employed, if that is the 
preference of a particular lbowler. In the usual case, how 
ever, a pair of such units will be used, as shown. The dif 
ference ‘between the thumb and ?nger units and the cavi 
ties receiving those units will be apparent from a consider 
ation of the drawings along with some additional de 
scription. 

Unlike cavity 12, cavity 13 is rectangular in cross-sec 
tion (although, again, this is not critical). Accordingly, to 
reduce the area required to be covered by the ?nger unit 
cover plates 48, 49, only a rectangular shaped piece is 
taken from the bowling bowl to accommodate the plates 
(i.e., rather than a circular slice as in the case of the 
thumb cavity opening). 

Each ?nger receiving unit includes a cover plate, a 
threaded ring 53, a ring retaining or captive plate 52, and 
a ?nger-accepting sleeve 55, similar in practically every 
respect to the thumb receiving unit. Flat head screws 
and holes therefor are also provided, to permit fastening 
of the cover plate to the ball and retention of the internal 
or captive plate .by the cover plate. Again a ball-and 
socket type universal joint is provided to permit adjust 
ment of pitch and angle of pitch of each ?nger hole, in 
the same manner as the thumb unit. I 

Unlike the thumb cover plate, however, the ?nger cover 
plates 48‘, 49 ‘are provided in a series having ?nger-accept 
ing holes of incrementally differing longitudinal loca 
tions, as shown in FIGURE 8. Mating retainer plates 52 
are also provided, so that the location of the ?nger sleeves 
relative to the thumb sleeve (and to each other) may be 
varied as desired, to provide an adjustable span dimension. 
In practice, the proper ‘?nger hole location for a particu 
lar bowler is usually found very quickly, requiring only 
temporary placement of ?nger cover plates in a trial and 
error procedure, since the span of the grip for any in~ 
dividual is usually readily discernible without the elaborate 
measurements and tests required for the‘ other charac 
teristics. . 

Once the thumb and ?nger receiving units have been 
located and ?xed, the measurements and relative positions 
may rapidly be transferred to the regulation bowling ball 
for custom drilling according to the hole sizes, shapes, lo 
cations and angles preferred by the individual. To indicate 
even more precisely that the correct measurements have 
indeed been taken, the demonstration bowling ball in 
accordance with the present invention may 'be tested on a 
bowling alley in a practice game or an actual game. This 
permits each individual to assure himself that his grip is 
comfortable and correct in every phase of his delivery 
of the ball. The feature of capability of testing the ?tting 
and demonstration ball under actual conditions is a sub 
stantial advance over adjustable ;bowling balls of the 
prior art wherein, although such testing is suggested, the 
character and structure of the balls have actually rendered 
it virtually impossible to obtain the true feeling and roll 
of a regulation ball. 
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6 
The adjustable bowling ball of the present invention 

may be adjusted in weight and 'balance to simulate a 
conventional 'ball, by such means as selection of mate 
rial, mass and con?guration of the receiving units by use 
of known principles to produce a center of mass within 
each cavity simulating the center of mass for a perfectly 
symmetrical ball of uniform characteristics throughout. 
Alternatively each cavity may be ?lled or partially ?lled 
with a dense mass to simulate the proper weight and 
balance. 

While I have disclosed a preferred embodiment of my 
invention, it will be apparent that variations in the spe 
ci?c details of construction which have been illustrated 
and described may be resorted to without departing from 
the spirit and scope of the invention. 

I claim: 
1. An adjustable bowling ball, comprising a simulated 

bowling ball, a ?rst cavity therein, a unit adapted to re 
ceive the thumb of the user of said ball, said ?rst cavity 
having dimensions sufficient to accept said unit; said 
thumb receiving unit including a plate having a hole 
therein for communicating between the exterior of said 
ball and said cavity, means for fastening said plate to said 
‘ball to cover said cavity except in the region of said hole, 
said plate conforming to the surface contour of said ball, 
a sleeve having a passageway extending therein, means 
pivotally coupling said sleeve at one of its ends only in a 
universal joint, said end disposed immediately beneath 
said hole in said plate, with the opening of said passage 
way substantially concentric with the axis of said hole 
and with said sleeve extending freely into said cavity, 
whereby said sleeve is pivotal relative to and about the 
axis of said hole from a point within the uppermost region 
of said cavity relative to the surface of said ball, and 
means for retaining said sleeve in a desired orientation rel 
ative to said hole axis; another cavity displaced from said 
?rst cavity by less than the span of the user’s grip be 
tween thumb and a ?nger, and at least one unit adapted 
to receive a ?nger of the user and to be accepted within 
said another cavity; said ?nger receiving unit conforming, 
with respect to said another cavity, to said thumb receiv 
ing unit relative to said ?rst cavity; said universal joint 
coupling means of each of said thumb receiving unit and 
?nger receiving unit comprising a ring arranged and 
adapted to receive a portion of said sleeve in fastened 
relationship therewith, said ring having a smoothly curved 
outer surface, a further plate forming with said cover 
plate a socket substantially matching the smoothly curved 
surface of said ring, said retaining means ‘fastening said 
plates together for holding said ring captive in said socket, 
immobile when in a tightened condition and swivelable 
when in a loosened condition; and wherein is provided a 
set of cover plates for said at least one ?nger receiving 
unit, each of the plates of said set having its hole com 
municating between the exterior of the ball and the ?nger 
receiving unit cavity at a distinct and different position 
therein. 
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