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The present invention relates to game balls 

and more particularly to bowling balls used in 
playing ten pins, and provides an improved de 
vice of the general type that forms the Subject 
of my copending application Serial No. 481,128 
filed March 30, 1943. 
In that application I disclosed and claimed a 

bowling ball or the like having finger and thumb 
openings made individually adjustable as to size 
and adjustably spaced apart. The present in 
vention provides a somewhat similar construc 
tion having certain superiorities in respect of 
simplicity, cost of manufacture, ease of opera 
tion, and other advantages, including the pro 
vision of locking means for the adjustment by 
which the openings are spaced at Variable dis 
tances from each other, and including also a 
novel disposition of the means for warying the 
size of each opening which will be proof against 
its becoming accidentally maladjusted. 
• The general purposes and advantages of ren 
dering the openings individually adjustable as to 
size and adjustable as to the distances by which 
they are spaced apart are suficiently set forth 
in my earlier application. The present improve 
ment is intended to attain all those objects and 
adwantages and to include certain additional ones 
that will be evident to those skilled in the art 
from the following specification. 
The accompanying drawing shows a preferred 

form of construction embodying the new prin 
ciples but is illustrative merely and is not in 
tended to impose any limitations to its specific 
features except insofar as they may be expressly 
recited in the claims or may be required by the 
state of the prior art. 
In the accompanying drawing, 
Figure 1 is a plan view of a bowling or similar 

ball provided with a thumb and two finger open 
ings each including the adjusting assembly con 
templated by the present invention; 

Fig. 2 is a fragmentary sectional view taken 
more or less radially through the ball and dia 
metrically through one of the adjusting assem 
blies, along the line 2-2 of Fig. 1; 

Fig. 3 is a top plan view of the area of the ball 
which contains an opening provided with one of 
the adjusting assemblies; 

Fig. 4 is a transverse sectional view taken along 
the line 4-4 of Fig. 2; u. 

Fig. 5 is a transverse sectional view taken along 
the line 5-5 of Fig. 2; and 

Fig, 6 is a fragmentary diametrical section 
showing the lower part of an adjusting assen 
bly, taken along the line 6-6 of Fig, 2, 
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Referring to the drawing, the reference nu 
meral f 0 designates a bowling ball which may be 
made of any suitable material, such as the usual 
hard, dense composition. Three more or less ra 
dial and cylindrical openings are shown in the 
figure, the openings and 12 being compara 
tively small and adapted to be entered by two 
fingers of the player and the third opening, l3, 
being larger and intended to receive the player's 
thumb. In the ilustrated embodiment of the 
invention each of these openings difers from the 
usual construction, in which it is plain and non 
adjustable, by being provided with the novel ad 
justing dewice which forms the subject of the 
present invention. 

It Will of course be understood that while I have 
shown all three openings made adjustable per se 
and relatively to each other as will be explained 
hereinafter, which Construction I prefer because 
it is productive in full measure of all the benefits 
of the invention, it is nevertheless possible to 
achieve Some of the important advantages of the 
invention by a construction in which One or two 
of the openings are made adjustable per se or 

23 relatively to the other opening or openings. Such 
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embodiments of less than all the features shown 
in the ilustrated and preferred embodiment are 
deemed to be within the scope of the inventive 
principles of the present disclosure and to come 
within the purview of the appended clains. 
Figure 2 ilustrates more in detail the com 

ponent parts of the adjusting device and their 
assembled relationship to each other. To prepare 
the ball to receive this assembly the ball is first 
bored to provide an oversize cylindrical opening 
|4. A composite socket member, in the form of 
an outer thimble or cup j5a, in which is mested 
an inner thimble or cup 5b, is secured in the 
opening i4 by a drive, frictional fit or by engage 
ment of threads 6 formed on the outer cup i5a 
and tapped in the bore in the ball. If desired or 
thought necessary, the cup may be additionally 
secured in the ball by the use of cement. 
In order to permit the outer cup to receive the 

inner cup, it is split diametrically into two halves 
or down one side and through its bottom, so that 
it can be expanded when not confined in the 
opening l4. The cups are made of metal, plastic 
or the like, which is preferably relatively resilient, 
particularly in the case of the outer cup if it is 
made in one piece with the split, shown at il, 
extending across the bottom and down one side only. 
The inner and outer cups together constitute 

a socket member which has a cylindrical Outer 



2 
wal and a cylindrical inner wall or bore. This 
socket member may be made of one piece of ma 
terial if the finger or thumb opening which it is 
to provide is to be made adjustable perse merely, 
that is to say, if such opening is to be made ad 
justable as to diametrical size to acconnodate 
fingers or thumbs of diferent size. The socket 
member will be made of inner and Outer Cups, 
as shown, if the finger or thumb opening Which 
it is to provide is to be made adjustable rela 
tively to one or both of the other finger or thumb 
openings, that is to say, if the spacing of the sew 
eral openings is to be made adjustable. In the 
latter case, which constitutes the ilustrated and 
preferred construction, the outer Cup 15a has a 
bore which is concentric with the outer cylin 
drical wall of the cup, while the inner cup l5b 
has a bore which is appreciably eccentric to the 
outer cylindrical wall of the inner cup and to the 
bore of the outer cup. These two cupsare nested, 
as shown in Fig. 2, and are held against relative 
axial movement by an interfitting circular rib 
and groove I5 so that the inner cup may be ro 
tated in the outer without axial movement. With 
the outer cup held fast in the ball opening f4 
by the threads I6 and/or cement as has been 
explained, rotation of the inner cup will shift Or 
displace the axis of its bore toward or away from 
the axes of the bores of the other opening or 
openings li, I2 and (3. In efect, such rotation 
of any inner cup l5b displaces or translates the 
bore of a socket member toward or away from the 
other socket member or members and thus ad 
justs the spacing of the finger and thumb open 
ings. 
The socket member, i.e., the combination of 

the two cups 5a and tsb, whether nade integral 
Or separate, surrounds and contains an insert 
generally designated 18, which forms the wall of 
the opening ( , 12 or f3 with which the finger 
orthumb of the player contacts in use of the bal. 
This insert or liner, best shown in Fig. 2, is pref 
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erably a substantially cylindrical cup having an 
outer wal 19 and an inner wali 20 spaced con 
centrically from each other to provide a periph 
eral chamber 2l and having an inner bottom 
wal 22 and an outer botton wal; 23 axialyspaced 
to provide a bottom chamber 24. The wals 20 
and 22 and t9 and 23 are respectively integral 
or integrally connected, so that the chambers 2 f 
and 24 communicate with each other. The en 
tire insert 2l may be made of some elastic ma 
terial such as rubber oran elastic plastic, but it 
is necessary Only that the inner wal 20 be elastic 
since this Wall provides the distensible surface 
which is noved inwardly or outwardly, in the 
manner to be explained hereinafter, to wary the 
Cross sectional size of the finger or thumb open 
lg. 
In order to make the bore of the liner i 8 ad 

justable in respect of cross sectional size, the 
chambers 2 and 24 arefiled with a fluid, prefer 
ably a liquid, and means is provided for ad 
justably displacing fluid from the bottom cham 
ber to. the peripheral chamber, or wice versa, to 
vary the pressure exerted by the fluid radially 
inwardly on the inner Wall 20 and thereby dis 
place that wall inwardly or outwardly toward the 
axis of the opening so as to wary its cross sec 
tional size. 
A convenient means for thus adjusting pres 

sure on the fluid is shown in the ilustrated em 
bodiment of the invention and comprises an ex 
pansible bellows 25 surroundinga threaded open 
ing 26 in the inner bottom wal 22 of the liner 
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and projecting down into the bottom chamber 
24. This bellows is sealed across its bottom and 
secured in fluid-tight engagement to the inner 
bottom wall 22, so that escape of fluid from the 
chambers into the bore of the liner is prevented. 
The bellows, which as shown is best made of re 
silient metal or a suitable plastic, is inherently 
contractile, but may be distended to increase the 
space whichit occupies in the lower chamber and 
thereby displace fluid therefrom into the periph 
eral chamber. A convenient means for distend 
ing the bellows and for allowing it to contract 
is a threaded studi 27 engaged in the threaded 
opening-26 and bearing against the closed bottom 
of the bellows, This studi has its upper end ap 
propriately formed for engagement by a tool 
Which can be inserted into the bore of the liner 
to turn the stud up or down so as to expand the 
bellows or permit it to contract. As shown, the 
stud is slotted to receive a common screw driver, 
but of course it may be polygonally headed to 
receive a socket wrench, and any other well 
known shape or formation may be adopted to 
Cooperate with any sort of insertable tool. 
The inner wal 20 of the liner is elastic, as has 

been seen, and inherently tends to assume an out 
Wardly displaced position providing maximum 
cross sectional bore size. Elasticity may be pro 
moted by fluting or pleating the inner wal as 
shown in the drawing. This formation has the 
additional advantage of tending to keep the bore 
approximately cylindrical when its diameter is 
varied by displacing more or less of the fluid into 
Or out of the peripheral chamber 2l. 
In the form of construction shown in the draw 

ing, the liner I8 is an originally independent and 
Separate element having inner and outer walls 
integrally connected at the outer lip of the liner, 
which is in the spherical plane of the ball sur 

However, it is possible to make a liner . 
having a singlewall only, which Will be analogous 
to the inner wall of the ilustrated liner. Such 
a single wall is connected to the surrounding 
Socket member at the lip of the opening and is 
elsewhere spaced fron the socket member to pro 
Vidie the peripheral and bottom chambers. If, as 
is preferred, the double waled liner is used, it 
can be fixed in the socket member by forming 
COOperating ribs and grooves 28 On the outer wal 
of the liner and the inner wall of the socket mem 
ber. If the socket member be made in one piece, 
it need not be split or divided to receive the ribbed 
liner because the liner is resilient enough to be 
Compressed and sprung into place, and for the 
Same reason the inner element I5b of a socket 
member made in two parts need not be split or 
divided. n. 

It will be evident that rotation of the stud 2l 
wil result in passing fluid between the bottom 
and peripheral chambers to exert warying pres 
Sure in the peripheral chamberagainst the elastic 
reaction of the inner wall of the liner, with the 
result that this inner wall will be moved inwardly 
Or outwardly with relation to the axis. of the 
Opening to alter the cross sectional size of the 
Opening. a 

If the socket member be made in two parts, the 
inner element is held in the outer by engagement 
of the circularrib is and cooperating groove here 
inabove referred to, It will be evident that these 
two elements are readily engaged by bringing the 
two halves of the outer element around the inner 
One, or by springing the split Outer element 
around the inner one, after which the assembly 





4. 
the same to move radially to vary thesize of the 
bOre. 

opening, means for adjusting thesize of the open 
ing comprising an insert lining the opening haw 
ing a substantially cylindrical bore defined by 
spaced peripheral walls includingan elastic inner 
wall and Spaced bottom Walls providing respec 
tively peripheral and bottom chambers commu 
nicating with each other, a body of fluid in said 
chambers, a bellows projecting from the inner 
bottom wall into the bottom chamber to displace 
fluid therefrom, and means accessible from within 
the opening for adjusting the displacing efect of 
the bellows so as to pass fluid from the bottom 
chamber to the peripheral chamber for reacting 
against the inner peripheral Wall to cause the 
same to move radially to vary thesize of the bore. 

5. In a bowling or similar ball having a finger 
opening, means for adjusting thesize of the open 
ing comprising an insert lining the opening haw 
ing a Substantially cylindrical bore defined by 
Spaced peripheral Walls including an elastic inner 
wal and Spaced bottom Walls providing respec 
tively peripheral and bottom chambers commu 
nicating with each other, a body of fluid in said 
chambers, a ballows projecting from the inner 
bottom wal into the bottom chamber to displace 
fiuid therefrom, and a stud threaded through the 
inner bottom wall and engageable with the bel- : 
lows for adjusting the displacing effect of the bel 
lows So as to pass fluid fron the bottom chamber 
to the peripheral chamber for reacting against 
the inner peripheral Wall to cause the same to 
move radially to wary thesize of the bore. 

6. In a bowling or similar ball having a finger 
cpening, a flexible liner mounted in said open 
ing and providing a bore therefor, means for 
flexing the liner inwardly to wary the cross sec 
tional size of Said bore, means for shifting the 
axis of the liner circumferentially of the ball, 
and means for locking the liner in circumfer 
entially shifted position. 

7. In a bowling or similar ball having a finger 
opening, a flexible liner mounted in said open 
ing and providing a bore therefor, means for flex 
ing the liner inwardly to wary the cross sectional 
size of said bore, means for shifting the axis of the 
liner circumferentially of the ball comprising a 
sleeve rotatable in the opening and having an 
eccentric bore containing the liner, and means 
for locking said sleeve in rotated position com 
prising a member adapted to be compressed be 
tween the sleeve and the portion of the wall sur 
rounding said opening. . 

8. In a bowling or similar ball having a finger 
opening, a flexible liner mounted in said opening 
and providing a bore therefor, means for flexing 
the liner inwardly to wary the cross sectional size 
of said bore, means for shifting the axis of the 
liner circumferentially of the ball comprising a 

4. In a bowling or similar ball having a finger 
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sleeve rotatable in the opening and having an 
eccentric bore containing the liner, and means 
for locking said sleeve in rotated position com 
prising a ring rotatably surrounding the sleeve 
and having a cam surface adapted when the ring 
is rotated in one direction to force the ring into 
locking contact with the sleeve. r 

9. In a bowling or similar ball having a finger 
opening, a flexible liner mounted in Said opening 
and providing a bore therefor, means for flex 
ing the liner inwardly to vary the cross sectional 
size of said bore, means for shifting the axis of 
the liner circumferentially of the ball comprising 
a sleeve rotatable in the opening and having an 
eccentric bore containing the liner, and means 
for locking said sleeve in rotated position com 
prising a ring rotatably surrounding the sleeve 
and having a cam surface and a lug hawing a 
fixed position relatively to the wal engageable 
with Said cam surface when the ring is rotated 
in one direction to force the ring into locking 
contact With the sleeve. 

10. In a bowling or similar ball having a finger 
opening, a liner for Said opening, means for shift 
ing the axis of the liner circumferentially of the 
bal comprising a sleeve rotatable in the opening 
and having an eccentric bore containing the liner, 
said sleeve being peripherally spaced from the 
portion of the ball surrounding said opening, and 
means for locking said sleeve in rotated position 
comprising a member in Said space adapted to 
be compressed between the sleeve and the portion 
of the ball surrounding said opening. 

11. In a bowling or similar ball having a finger 
opening, a liner for said opening, means for shift 
ing the axis of the liner circumferentially of the 
ball comprising a sleeve rotatable in the opening 
and having an eccentric bore containing the liner, 
said sleeve being peripherally spaced from the 
portion of the ball surrounding said opening, and 
means for locking said sleeve in rotated position 
comprising a ring in said space rotatably sur 
rounding the sleeve and having a cam surface 
adapted When the ring is rotated in one direction 
to force the ring into locking contact with the 
sleewe. 

12. In a bowling or similar ball having a finger 
Opening, a liner for Said opening, meansfor shift 
ing the axis of the liner circumferentially of the 
ball comprising a sleeve rotatable in the opening 
and having an eccentric bore containing the liner, 
said sleeve being peripherally spaced from the 
portion of the ball surrounding said opening, and 
means for locking said sleeve in rotated position 
conprising a ring in said space rotatably sur 
rounding the sleeve and having a cam surface 
and a lug having a fixed position relative to the 
wal engageable with said cam surface when the 
ring is rotated in one direction to force the ring 
into locking contact with the sleeve. 

GLENN KEITBI. 


