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“This-invention relates to apparatus for'drilling 
“thumb and ?nger‘ holes, in a‘ bowling ball, and 
vvmore particularly to such apparatus having quick 
"and accurate means for so positioning the ballas 
‘to enable drilling any, desired, number of. holes 
in, a bowling ball withany type of- grip desired. 
"A' major. advantage of the present apparatusis its 
extreme adaptability and ease with which all ad 
justments maybe ‘made. " Its sturdy construc 
itiomease and rapidity of'adjustment, and'novel 
and accurate arrangement of scales, reduce the 
possibility of error and provide a rapid means of 
correctly securing the desired setting. 
Among the objects of our invention are: to 

provide a novel and improved bowling ball idrill- - 
ing apparatus; to provide apparatusof the type 
referred‘ to in which the bowlinglball. maybe 
quickly and easily moved toits variouspositions 
'to enable drilling thumb and ‘?nger holes in de 
sired and accurate position therein; to provide a 
bowling ball drilling apparatus having extreme 
adaptability and ease with which all adjustments 
maybe quickly andaccurately made; to provide 
a'bowling ball drilling apparatus in which allof 
the adjustments may be easily and‘ quickly made 
without the need of applying a. separate, scale or 
measuring strip to the surface of the ball; to pro 
videa bowling ball ‘drilling apparatus havingv a 
ball supporting cradle capable of universal swing 
ing movement, and a pairof carriageseach slid 
able at right-angles with relation to the other; to 
‘provide apparatus of‘ the type referred tohaving 
a universally swinging cradle and a vertically ad 
justable support for the bottomof the.ball;,to 
'provide a bowling ball drilling apparatus having 
‘novel adjustablemeans' for controlling the pitch 
of'holes to be drilled in the ball; to provide a pair 
of spaced-apart rotatable pitch stops and a car 
riage-moving lever adapted to contact said stops; 
‘toprovide a rotatable pitch stop .having av plu 
rality of projections of different lengths for ,se 
\lecti-vely determining and controlling the pitch 
desired; to provide a universally swingable ball 
vreceiving cradle having ‘chuck jaws and, novel 
means‘ for adjusting‘ said jaws in the cradle; to 
provide novel means'for swingably mounting a 
ball cradle about two axes atright angles to. each 
other ;--to provide means" for swinging a ball cradle 
aboutv an; axis; passing through the center of ‘the 
ballpand' a pair- of independently rotatable‘ an 
nular’ rings‘; concentric - with said" axis and each 
ring'having a scale member'so-v thatsaid rings 
and‘is'c'ales can» be ~ manipulated“ with‘ relation to 
ea’clr otherfor adding and‘ subtracting "any cradle 
‘swinging-‘measurements about “ said“ axis "as de 
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sired?‘ to providenovel means‘ for j supportingga 
*bowling ball to be drilled, in any "desired position 
longitudinally,’ laterally - and‘ angularly; - andzto 
provide novelmeans‘for controlling the span';fthe 
pitch; and the web thickness b‘etween‘?ngerholes. 
Other objects and advantages‘ will becomeread 

ily apparent 'from' the followingidetailedidescllip 
tion taken in connectionwithi'theaccompany 
ing drawings wherein: 

Fig. 1 is a top plan view of arbowling. ball drill 
ing apparatusembodying our invention. 

Fig. 2 is , a front,_ elevation..of ‘the-apparatus 
shown in Fig.‘ 1, witha portion of the ‘base mem 
ber anda portionofjthe ,adjustingwheel fonthe 
bottom carriage broken away for convenience. 

. Fig. 3 is a side velevation,looking.toward.theileft 
hand sidex of'_Fig._ 1 with aportion of. the._..b,ase 
member brokemaway for convenience. 

,Fig. 4 isa sectiononnthelline,4T4, of-1Fig.,,3. 
Fig. 5 is a section on the line. 5+5. onli‘ig... 1. 
Fig. 6 is a development ofthe scalealrldv Winter, 

and fragmentarily. showingportions ‘of. the..,.ad 
jacent relative1y_,mov,ableparts, _for measuring 
theangular swinging of..the= cradle .about.its._axis 
through the supporting pedestal. 

Fig; 7 is a development of the liiwofindependent 
adjacentscaleson rotatable annular ringsltmbe 
manipulated. for adding, and subtracting-swing 
ingmovementof, the cradle. about an axis at right 
angles .to the axispassing ,through the. cradle:.sup 
porting _ pedestal. 

, Fig. 8 is a plan view ,oiabowlingball havinga 
thumb and two ?nger .holesdrilled therein. 
'fWhile our invention further resides in the com 

bination, construction and. arrangement of 
‘illustrated, in, the accompanying .drawingys,._..~we 
have, shown therein for. illustrative. ;purposes,,.a 
preferred embodiment, and wishv it, understood 
that the same is susceptible of modi?cation and 
change without _‘ departing, from .. the ., spirits, and 
scope of the appended claims. 

' In the‘ formshown for illustrativepllrlposesjn 
the drawing our apparatus ,comprises,,a base 
member I supported upon and ?xedtoiopr.v sup 
porting legs 2 adaptedto restupontha??omor 
other" supporting.;.suriace. {This ,supportingapr 
base member I is formedwith,atransverselygex 
tending slot having undercutsides, 3. which serve 
as a trackway'for. an extension 4_ of» a canlfiélge 
5 longitudinally slidablebn .the vbase. member 
(see Fig. 3). .. 

Carriage. 518, provided; at its right hand'endas 
viewedv in ‘Fig: 2. .with; a.depen..-ng. ?ange. 6.311 
which is- ,rotatably ,mounted, _‘ shaft 'Lhaying 
?xed'at its outer‘ end' a‘ hand wheel 8 ‘having'a 
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handle 9 for rotating the same. Shaft ‘I inside 
of ?ange 6 is formed with screw‘ threads I9 
threadably engaging complemental threads in a 
stationary portion within the base member I, so 
that rotation of handle 9 in the desired direction 
will cause longitudinal movement of the carriage 
5 in a corresponding direction with relation to 
the base member. Formed in the upper surface 
of carriage 5 to extend at right angles to the 
axis of shaft ‘I is a slot having undercut sides II 
to form a guideway for a second carriage I2 slid 
able therein. Carriage I2 at its rear end (its left 
hand end as viewed in Fig. 3) isprovided with an 
upstanding pedestal I3 which, at its lower por 
tion, is formed with an inwardly inclined 
strengthening ?ange I4 integrally, or otherwise 
as desired, connected to the carriage I2 at its rear 
middle portion. Pedestal I3 just above the in 
clined ?ange I4 is formed with a circular portion 
I5 having a ?at circular front face I6. 
Rotatably contacting circular face It is a simi 

lar circular face ll of the circular plate I8, to 
which is ?xed to extend horizontally on both sides 
of the center of circular plate I8 a rear member 
I9 of a U-shaped member having the outwardly 
extending side arms 20 and 2 I. Circular plate I8 
has ?xed thereto a rearwardly extending stub 
shaft 22 rotatably mounted in a similar opening 
in the circular plate I5 and pedestal I3. Stub 
shaft 22 may be held against longitudinal move 
ment by any suitable means such as a head 23 
rotatably mounted in a similar depression formed 
in pedestal I3. This mounting enables circular 
plate I8 with the U-shaped member I9-2I to be 
snugly but freely rotated against face I6 of the 
circular plate I5 and when desired locked against 
such rotatable movement by rotation of the tight~ 
ening handle 24. This locks these parts together 
in a conventional manner by abutting the end 
of hub 25 against the rear face of circular plate 
I5 through the action of screw threads 26 thread 
ed into circular plate I8. There is provided an 
arcuate slot 21 in circular plate I5 through which 
the neck of the screw threaded extension 26 passes 
to permit relative rotation between circular plate ~‘ 
I5 and circular plate I8 when handle 24 is turned 
to loosening position. 
Arm 2| of the U-shaped member is formed at 

its outer end with a, hub portion 28 having an 
opening therein to rotatably receive the stub shaft 
29 of arm 30 of the cradle member 3!. The ad 
jacent faces of hub 28 and arm 30 are ?at as 
shown at 32 to facilitate snug but free rotation of 
arm 39 with relation to hub 28. Arm 33 of the 
cradle at its outer end portion is formed with an 
outwardly extending hub portion 34 having a ?at 
face 35 which rotatably rests against and con 
tacts a similar circular ?at face 36 on the hub ex 
tension 3‘! of arm 20 of the U-shaped member. 
The hub 34 of arm 33 is provided with an out 
wardly extending stub shaft 38 rotatably mount 
ed in a cylindrical opening 39 in the arm 29 of 
the U-shaped member and its hub 31. 
As seen at the right hand side of Fig. 1, the 

hub extension 31 is reduced in diameter at 49 to 
rotatably receive a pair of circumferentially slid 
able annular rings M and 42. Ring 4! is provided 
with a handle 43 and ring 42 is provided with a 
handle 44 so that these two annular rings may 
be selectively and circumferentially slid as desired 
around the cylindrical hub extension 48. Annular 
ring 4| has ?xed to its upper surface a graduated 
scale 45 and annular ring 42 has ?xed at its up 
per surface a graduated scale 46. The outwardly 
extending hub 34 of the cradle arm 33 is provided 
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4 
at its extreme upper middle portion with a pointer 
member 47 ?xed thereto. From this it will be un 
derstood that the scale members on annular rings 
4| and 42 may be selectively manipulated in one 
direction or the other by handles 43 and 434 to add 
or subtract measurements of holes to be drilled 
in a ball held in the cradle. After such addition 
or subtraction manipulations have been com 
pleted, the straight edge of the pointer 4'! on the 
cradle may be moved in the appropriate direction 
to the appropriate reading on one of the scale 
members 45 and 48. This swings the ball held in 
the cradle to proper position for drilling. 

Cradle 3I may be locked against rotation in 
the U-shaped member by rotating in the desired 
direction the lock handle 48 ?xed to the locking 
hub 49, the construction of which is similar to 
that described earlier herein in connection with 
locking arm 24 and locking hub 25 of the rotatable 
circular disk I8 of the U-shaped member. To ef 
fect this looking or loosening operation the lock 
hub 49 is formed with a thread end 50 threaded 
in a threaded opening in the hub 34 of cradle arm 
33 and having an unthreaded portion slidable in 
an arcuate slot 5i in the hub extension 3? of arm 
29 of the U-shaped member. . 
Pivoted at 52 to the outer end of arm 30 of the 

cradle is a lever 53 outwardly bowed at its inter 
mediate portion and having at its opposite end a 
straight portion 54 having near its outer end a 
slot 55 for receiving the rod 56 pivoted at 51 and 
formed at its outer end with threads 58 thread 
ably receiving the locking wheel 59 which is pro~ 
vided with an integral hub portion 53 adapted to 
bear against the outer face of portion 54 0f lever 

53. By this construction it is seen that lever may be locked in position or if desired may be 

unlocked and swung outwardly a desired distance 
to permit the deposit in the cradle of a bowling 
ball. 
When the bowling ball is deposited in the cradle 

it is there locked in position by three chuck jaws 
6!, 62 and 83. Jaw BI is pivoted at 94 to a mid 
point on lever 53 and. jaws 62 and 63 are respec 
tively pivoted at 35 and 36 to the extensions 6'! 
and 68 of plate 39. Plate 59 is mounted for lateral 
sliding movement in an elongated slot '59 in the 
cradle and su?iciently greater in size to permit 
lateral movement of plate 89 therein. 
As seen in Fig. 5, plate 69, at the axis of ro 

tation of the U-shaped member, is provided with 
an upwardly extending slot TI on both sides of 
which the plate 59 has threaded openings '!2 and 
T3 in which are tightly screwed a screw ‘M upon 
which is threaded the adjusting wheel 7 5 rotat 
ably mounted in the slot 79 formed in arm 33. 
As will be understood in Fig. 5, rotation of ad 
justing wheel 15 will move threaded screw 74 in 
one direction or the other to swing the plate 39 
inwardly or outwardly (depending upon the di 
rection of rotation) in slot 76 to advance or retard 
the chuck jaws 62 and 63 with relation to the 
cradle. Each of the chuck jaws {SI-33 is prefer 
ably formed on its inner side with rubber cush~ 
ioning pads TI to prevent marring or scratching 
of the polished surface of a ball clamped in the 
cradle. 

Referring to Fig. 3 there is provided on carriage 
I2 an upstanding block ‘I8 having threads 19 upon 
which are threadably mounted the adjustable 
supporting block 89, which by rotation may be 
adjusted at any desired height upwardly or down 
wardly so that its upper face forms a support 
ing surface for the bottom face of the bowling 
ball clamped in the cradle. This adjustment is 



:fsuchivas-r to-gsupport the .balhimthe. cradle?so {that 
the center of the ball lswillxatyall times-,coincide 

.-;=wi.th :thexintersection :oirthetwo. rectangular-taxes 
‘.ofathe cradle and-the. Urishapedmember. 
x-nBy' coincidence athe rdiameter of 1. the -t~.ball _. 
‘illustrated in ithe : drawing? happens to be the 
same »..as-' the .2 diameter . of -.:the :circular.v .hub ,-. 34 
.of: the cradle; andvcthe... same ;~._as zthe ;i' diameter 
,of .the 1: circular .=plate ~18 ::.'of Lthe .Ueishaned 
(member, 1 hence . the; circles ;' representing; athese 
‘icircularé‘hubseor; plates. inl--.Figs.w:2 and.:3~. may 
also“ be: assumed to /-represent a *ibowlingnball 
zclampeduin .thecra'dle. :Figs; 2::and‘ 31 also ,uillus 
~trate .how'the: bowling -:b‘a1l.ris- ‘supported :iniathis 
position by the adjustable. blockii??s refemredbto 
.aboye. Should,‘ :for. any reasongitibe ‘de'sire'dithat 
the ball be supported at any other heightpsu'ch 
iadjustmentgmaymbes- made byrr?rota‘tingiéthevsup 
i-portingblock- *8 B1 inw one direction‘; or ‘the other to 

. :increase ori'decreaseuthe height‘ of itsuppefiace; V 

zltiliswtowbewhere 1 notedithat'fYtheI supportingablock 
80>‘ andlithe ~U ishaped \ member: and the cradle are 
“all irmovablertogethernas.sa ‘unit. ‘Whenever " any 
fmovementl-‘is e'ffectedi inv either‘ of"the‘> carriages 
.51 Zandil5. 

Referring to‘fF-ige 4 a pitchilever- 8 lwis'iulcrumed 
.at'FBZ tolthe upper surface-or carriage>5~to one 
‘side- oiiitheecarriagei 12. '~ Lever 8! is‘ articulated 
"with : carriage 1 25 *by- a‘ pin - or screw -member £83 
which may? be’ ?xedwtoleither-the carriage? II or 
ileverl‘ 8 1-» and = havelrotation'al movement-in I a‘v com 
=plemental~ opening 11in the» "other > 1 one of :these 
parts.v “This enables‘ sliding" of marriage ‘I 2 *in‘its 

_ giddewayby-swingingt"theelever 8 tin ?the-‘ desired 
direction. 
‘Lever 8 t at a slight‘ distanee'irom the left hand 

side or carriage-I2; asrviewed Figz-“lij has fixed 
‘thereto a stoprmember' ‘~84 projecting a a ‘predeter 
mined I distance on each-of the-"side edges ‘of-this 
ilever. EiPivot’e‘Lllya mounted for '~ horizontal rotation : 
upon~pinsli85gandi=8?eare a, pair" of spaced apart 
pitchstops'8l and 88. L#Pins 85 and 86*are mounted 
'inlthe upper surface ofecarriage 5.‘' “*As- pit-ch‘stops 
‘81f- andii88 are of ‘similar construction; exceptjfor 
lbeingiinverted one with relation-to the vother, only 
one-mi ithese-vneéd" be 1described‘in-“detai1. “Re 
=~ferlringi~ in--'-?deta;ilE 'to pitch stop~'81‘ j‘ilr-Wlli . berseen 
'iirF-ig; 3 ‘thatithe ‘sameecomprises' a body portion 
ofamedium' thickness’ having a‘v plurality of'out 
=wardly extending‘projections; a,>_ b; c,'~’d;" e; if gf‘h, 

. ig-and jIK‘FigA‘Ll). I Progressing"from’prOjectiOn’a 
to-wprojection'y'llit will be seen‘ that ‘these projec 
tions are each slightly ‘shorter 'tha?‘the-one-pre 
ceding it. While any desiredidi?erencey in length 
between the successive :stops may’ be‘ used aside 

' sired," fora‘illustrativeepurposes iin‘the "drawings 
‘ ‘these. stops. are 'shown in v“Fig.4 4 ' as‘decreaslngiin 
‘length ‘byte; of an inch-from~ a to a‘. 
'iiWhen‘lthe pitch rlever‘- 8 Iv stands at‘ right- angles 

.toiithe.il'ongitudinal: axis- of movement‘ of carriage ~ 

--will\-be~zero. " “This means ‘that a- hole=drilled into 
- therbalhwbvdrilli‘>89 ’(‘Fig. 13) > ~if~extendeoliiar 
hcnou'ghviwould have-‘its axistpassing' ‘throu‘gh‘the 
center oifthe ball; which would’ mean ahole’With 
no ‘pitch. 1‘ Assumingif’ithat 'the'hole' toY-be' drilled 
inrlthe,,ball.- is .to have a-i'ale 1 pitch one» or ‘the other 
of the pitchr‘stopsi-89randi 88-i-(depen-ding'~u-pon 
‘which. side of :‘the :center 5 line'- of the ball the hole 
isbeing.dril1ed)=:wi1l=be rotatedto =bring~iits ‘longest 

_ projection w toaextendi‘ toward‘ Ythe-stopr‘member 
?tronethei ‘lever 8i. i iAssumlng'ithat“ ther‘thumb 
h'oleé 9' 0E‘ thesballfi'shown; in‘1 Fig} 8=‘=is‘=to"~be"~posi 
tionedsonsithes" right: side: vof" Ether-vertical» center 
line through the balliktwhen' the‘l'cradleeisuposii 
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.it-ioned ins. a horizontal plane) handy-one: oretwo 
i?nger holes: 9| and 92. are toybezpositionedionithe 
.rlefthandrside when. the, cradle. isx-horizontalsuas 
- viewed in Fig.‘ 3, the operation‘ of-the pitch" stops 
:willnow. be explained. 

; In drilling;a.,thumb hole torhave-qlwypitchrthe 
,pitch“ stop '88‘ (Fig. .4) y will be rotated tonswingrthe 
:projection a’ .to be directly,oppositetheaadiacent 

. edgepaoiastop member 84 of lever. 8|;it being-ras 
sumedfithat .the lever at this time'standsr‘ wits 

'- ‘neutral '; position” to wit: .at-r rightianglesiiztoiithe 
dongitudinal axis of movement of. thecarriage-T?. 
.This means that the space ‘between the adjacent 
xedgegofa-stop member8llv of.lever 8| asviewed‘ain 
Fig. 4; will-be ale of an inch away fromtherouter 
most-end of projection a’. ' Lock lever 93awill~now 
...be rotated a slight distance to release-,carriage‘? 
.for movement with relation to carriage- Starter 
which‘. the lever 3| will be swung forwa-i‘dlyeas 
viewed in Fig. 4 until stop member 84 contacts 
'the outermost end of projection a’. This moves 
the ball‘ forwardly as Viewed in Fig.‘ 4 to 'bring'its 
center 1% inch forward (downward asviewed'dn 
Fig. 4 andto the right as viewed-in Fig‘. 3)‘; beyond 

> ‘the position shown in Fig. 3. '"Thisnwilliresult=in 
.lthe axis of the drill entering the balleto-‘the'vrear 
”-(left as viewed in Fig. 3) of“ the center-"ofv‘the 
ball. As will be later more‘ fully understood?'the 
cradle will be swung in a counter-clockwise“direc 
tion as viewed in Fig. 3 so as to rotate ‘*the ball for 
properly positioning the point“ of the ballrwhere 
thedrill will enter for drilling the‘ thumbi-hiole. 
=As also later more fully explained; the cradle will 
.be-further swung a slight distance in counter 
clockwise direction as viewed in Fig: 3 in compen- 
sation for the ‘71s offset in the forward .directioniof 

' the ball center for determining the" pitch. "'"In 
"other words, the cradle as viewed in’Fig.v 3=Willbe 
swung in a counter-clockwise direction such‘ an 
amount‘ as necessary to bring the axis of thei‘drill 
directly'above the center of the place where’_ the 
thumb hole 'is to be drilled with the desired pitch. 

If ‘the amount of pitch for the thumb. holeis 
vto be greater than T15 of an inch?che pitch. stop 
.88 will be rotated by its handle 94 to bring which 
ever projection correspo-nds . to .the ‘desired 
amount of pitch, opposite the. adjacentside Jof 
"thestop member 8% of pitch lever 8|. .‘Pitch. stop 
81 is also provided with a handle 95 for rotating 
it to bring any desired oneof the pluralitygof 

‘ projections (1-9" in alinement with the point:.of 
travelv of the stop member 535 of, the lever_.8l. 
When pitch stop 81' is in the desired position‘. the 

. lever Sl'is swung in the opposite direction...to 
‘=55; movethecarriage. l2 rearwardlywhen drilling 

one or. more ?nger ,holes. This will move :;the 
.1 center of the ball. bodily rearwardly '(tolthe'qléft 
as viewed in‘Fig. 3) which will placethepiteh 
; angle into .the front half of the ball. -It willtbe 
understood that before causing the. drill to enter 
the ball fordrilling the ?nger holes theballtwill 
have been swung. in, a clockwise, direction..as 
viewed in'Fig. 3 to move the last drilled-thumb 

_ hole a distance equal to the space between the 
thumb hole and ?nger hole plus one half of the 
diameter of the ?nger hole plus the distance .the 

‘ ball ‘was bodily moved rearwardly to, set,up,.-_the 
desired pitch. If the ball is to. have only a single 
?nger hole drilled therein, the drill ~will.now..be 
forced the desired distance into the ball. 

' When‘it is desired to. drill two'?ngenholes?n 
the ball; the bottom carriage 5 will,be.moved:1on 
gitudinally by rotation of‘, l1andle..9...andl.'1hand 

~ wheel‘ 8 a distance from its neutral positionequal 
is towone“halfpfthe"width of "the bridge or web 



2,490,120 
7 

between the ?nger holes plus ‘one half of the 
diameter of the ?nger hole to be drilled. When 
this ?nger hole is drilled the handle 9 and handle 
wheel 8 will be rotated in the opposite direction 
to move the center of the ball and carriage in 
the opposite direction a distance equal to one half 
of the ?nger hole already drilled plus the thick 
ness of the bridge or web between the ?nger holes 
plus one half of the ?nger hole yet to be drilled. 
While the ?nger holes are generally drilled in a 
direction parallel to each other, it might some 
times be desirable for special balls to have the 
?nger holes drilled at various angles with relation 
to each other. This may be effected by either or 
both swinging the U-shaped member (which car 
ries with it the cradle) in either a clockwise 
or a counterclockwise direction depending upon 
which of the two ?nger holes is being drilled, 
and moving the carriage 5 in the desired di 
rection. 
In order to measure the amount of movement 

of the bottom carriage 5 in either direction, the 
base member I has longitudinally slidably 
mounted in a dovetail recess a scale member 
91 having'upon its upper face inclicia 53 in de 
sired graduations, and also slidable in a parallel 
direction closely adjacent scale is a similar 
scale 99 mounted in a similar groove in the base 
member as seen in Fig. 3. Scale ti has an up 
standing handle N38 to be grasped by the op 
erator’s ?ngers for sliding the scale a desired 
amount in its dovetailed groove. Scale 99 is pro 
vided at its opposite end with an upstanding 
handle HJI which enables sliding of this scale 
in the desired direction and to the desired 
amount. Fixed to carriage 5, and within a slot 
I02 formed in carriage i2, is a plate carry 
ing a pointer lilii movable longitudinally of both 
of scales 9'3 and 99 upon movement of carriage 
5. Slot I62 is large enough to permit all neces 
sary movements of pointer with relation to 
carriage I2 upon movement of carriage 5. 

Scale means is provided for indicating the 
amount of swinging movement of the U-shaped 
member l8 about its axis perpendicularly to the 
circular disc l8, and comprises a scale H35 ?xed 
to the upper edge of disc 58 and a plate 256 ?xed 
to the upper edge of circular disc 55 and having 
an indicating mark Iii'i which should register 
with the zero of scale I E35 when the U-shaped 
member I9 stands in a horizontal position The 
amount of rotation or swinging movement of the 
U-shaped member with relation to the circular 
disc I5 may be read on scale 5G5 with the pointer 
mark I01. 
From the above the operation of our bowling 0 

ball drilling apparatus will be understood to com 
prise ?rst setting all of the scale-s described 
earlier herein at zero, so as to have the car 
riages 5 and I2 positioned with the center of 
the ball, clamped in the cradle, into registry with 
both axes of rotation of the U-shaped member 
and the cradle and in registry with the axis of 
the drill, with the shift lever standing in neutral 
position and both the U-shaped member and the 
cradle being level in a horizontal plane. These 
various parts will be held in such neutral posi 
tion until movement of any one of them is de 
sired at which time the clam-ping means for 
that part will be loosened. 
Assuming a bowling ball to be clamped in the 

cradle with its bottcmmost surface resting upon 
the top face of the adjusting block 85, and the 
ball in the relative position referred to above, 
the ball is now ready for adjustment to its var 
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ions positions for drilling of the thumb and 
?nger holes by the drill 89. 
To drill the thumb hole, the cradle is ?rst 

swung in a counterclockwise direction as viewed 
in Fig. 3 one hall" of the span between the thumb 
and ?nger holes plus one half the diameter of 
the thumb hole plus the amount of pitch de 
sired to .be formed in the thumb hole. The pitch 
stop 88 is next rotated to bring the desired pro 
jection, corresponding to the desired pitch, into 
the path of movement of the stop member 84 of 
lever BI, after which locking lever 93 will be re 
leased and lever 8| swung forwardly until stop 
member 84 contacts the projection correspond 
ing to the pitch to be formed in the thumb hole. 
The thumb hole is then drilled to the desired 
depth. 
Assuming the ball is to have only one ?nger 

hole ‘the cradle is then rotated in a clockwise 
direction as viewed in Fig. 3 a distance equal to 
the span between the thumb and ?nger hole plus 
one half the diameter of the ?nger hole plus the 
amount of pitch to be given the ?nger hole, after 
which the cradle is locked against further swing 
ing movement. The pitch stop 8'! is then rotated 
to bring opposite the stop member 84 of lever 8| 
the projection corresponding to the desired pitch, 
after which the pitch lever BI is swung rearwardly 
until member 84 strikes the selected pitch stop 
projection. The ?nger hole will then be drilled 
to the desired depth. Should it be desired to drill 
two parallel ?nger holes, the carriage 5 will be 
moved a desired distance to one side or the other 
(depending upon which ?nger hole is to be drilled 
?rst) which will bodily carry the ball in that 
direction with relation to the point of the drill 
89. The amount of such movement may be read 
on scales 91-99 with pointer I94. This ?nger 
hole is then drilled a desired depth and the car 
riage 5 is then moved in the opposite direction 
a distance equalling one half the diameter of 
the ?nger hole already drilled plus the thickness 
of the bridge or web between the ?nger holes plus 
one half of the diameter of the ?nger hole yet 
to be drilled. The second ?nger hole is then 
drilled to the desired depth. Should it be desired 
to have the axes of the ?nger holes at an angle to 
each other, this may be e?ected by swinging the 
U-shaped member or circular disk I5 a desired 
amount and then readjusting by movement of the 
carriage 5 to bring the point of the drill to the 
desired point for starting the hole. The same 
operations may be carried into effect for pro 
ducing an angularly inclined axis to the other 
?nger hole before actually drilling the same. 

Precise control of the amount of swinging of 
the cradle with relation to the U-shaped member 
may be accomplished by setting the scale mem 
bers 45-46 into the proper position for the meas 
urement desired, and adding or subtracting such 
distances as required by manipulating handles 43 
and 44 to move scales 45 and 46 in an additive or 
subtractive direction as required. By so manip 
ulating scales 45 and 46 and ?nally setting the 
pointer 41 in the proper position with relation to 
these scales, the ball will be in position to have 
the desired hole accurately drilled. Should the 
ball have two ?nger holes the carriage 5 will be 
moved longitudinally to accommodate for the web 
or bridge thickness between the ?nger holes, and 
should it be desired to have angularly arranged 
axes to the ?nger holes this may be accomplished 
by swinging the U-shaped member I9 in the de 
sired direction and compensating for the same by 
appropriate sliding of carriage 5.. _ 
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1. In apparatus for drilling =lbowlin'gvballs?-a » 
supporting ~member‘;'a ?rst carriageslidable trans 
versely-across said "-‘supportingImembem a-‘secondi 
carriage" slidable transversely across-thel?rst care- 
riage at substantially right angles tothedir‘ectibnh 
of 'travel'bf ‘the ?rst Icarriageyan ‘upstanding arm 
?xed vi'toith‘e second "carriagera universallyiswinga-n 
able‘ 'cradle "mounted' ‘on- said arm tol'ext'e‘nd “over -' 

a~ ?rst-axis parallél- to'the'dire‘etib‘n' oils-movement} 
of said carriage and about a?'second-iiaxisffperi's 
pendicular '- to -' th’e s?rst axis; a’pluralit-‘y Lof“ *‘chuck 
ja’ws-in‘said- cradle‘;- and-‘means for simultaneously? 

5 moving said ‘jaws‘~inwardiy and- outwardlyiwithh 
relation‘ to the Iera‘d-lé; 

9 H In‘ ' bowling ball‘ i'drillingk apparatus; a~ Sta-‘i — 
tionary base member; arfirstfcarriage' slidable ion“ 
and‘ transversely" ‘ofe‘said-"baseunember;‘ a ‘second 

the-1 second: carriage?andi-movee‘ therewith,i and‘l‘m‘marriage on'th'ei?rst‘lcarriage and slidable'lat right“ 
means mounting said‘ cradle ' on" 'saidr'farm‘ for adeie 
justment- about a ?rst-Basis parallel- td'th'e direc-‘ ~ 
ti‘onk ‘of’ rmovement-‘of "said second-carriage f and? 
about-va-lsecond- axis ‘perpendicular-"to theu?rsti'l‘ 
axis: 

‘23" Bowling"~ball‘- '-dr-i11ing' ‘apparatus ‘as-claimed"? 
in" c1aim~l,- havingl?iied' on‘ "said; 'se‘c'ondi‘icarriage e 
an >' upstanding v“vertically adjustable ball support -1' 
adapted‘ tohave its upper surface in contact‘ Iwith' ~‘ 

angles’thiereto';-an~upstandiiig pedestal ‘on-the sec;v ' 
on'd icarria'ge' and ‘having va ?at face ‘thereabove; 
acdisk‘rotatably 'slidable" on‘ said :?at" face ' onv a“ 
?rst‘axis parallel-witnthelongitudinal center lines‘ 

member-?xed'to ‘ said’di'skia second: cradle meme - 
bererotatably ‘ mounted- 7on- the rarms "of' the ‘ ?rst‘ " 

cradle Lmember;*and'about an'axisat “right angles“ 
to first ‘axis ‘and ‘scale {members “ to " indic’a té‘ " 

the ‘bottom: of‘ the tan wit-n thecenter rof1'the'ball'7' 20 k v the’ amount‘ "of movement *of ‘said'inovable‘ parts?‘ 
at-all‘times in-"alinement iwi-tlo'th’e iaxessofii'otation-1 
of the universally swingable cradle. 

3 Bowling‘ ‘pal-1* drilling apparatus: comprising, 
aesuppcrting‘ 2 member, ' a- carriage'slidable ‘with-‘i 

lilj~ Bowling ' half-drilling "apparatus ‘as "claimedii 
in" claim 9,4 having means for relea-sably fastening"? 
said"movabl'e parts’iri their "various "selectively" 
adjustedi'ipositi‘ons *fo‘r ‘controllingth'e “span"andr' 

saidy carriageefor» positioningIand-‘holdiiigfa’ bowl-‘J ~ 
ing ball; av'eswingabléelever having-adjacentiones 
end-Ta: ‘fulcrum “beyond 3one "edge. of "the carriage >~‘ 
andfar-tic'ulated ‘With-relation vtowthe 1 carriage ‘toe 

bowling ballheld'in ‘said second ‘cradle member." 
11-.‘ Bowiing ball dri'llingaplparatus, comprising; 

a-staitionary "base member,“atcarriagersupported “ 
on and .slidable with relation .tolsaid base 'menir- ‘ 

move the same when the lever-is swungyand ladi30- béréapefdestal‘ ?xed-‘to saidltarria'geia.U-‘shaped . 

ills-table <stops~~~beyondf 1the '~ opposite-:edg'e of‘. the carria‘getd selectively >contact<a< side edge‘, ofithel? 

lever to ‘control the pitch? of a1 hole tosbei'drilledé' 
inv the ball.‘ 

member rotatablYmounted‘ ‘omsaidf‘pedestal “for? 

swinging 'm'overn'ent- on“a*horiz'ontal axis,"a'cradle rotatably mounted on saidt'u’i‘shaped‘inember'fdr " 

rotation thereon" about an’axis at'rig'htangles' to z 
4:1 In: a, bowlingtballi drilling; apparatus, a sta-z . 35 the ‘axis'<'of*rot'ation' of the'iUssh'ape'dinemberfone“ 

tionary sup porting :member; ar?rst: carriagelslid-ie 

able 'on said :memberga- second"carriagev'slidable transversely 1' on; and: across: ' the ?rst‘: carriagas; 

ballfsupporting ‘means on saidisec'ondicarri'age"a: 

of‘ the’side members'lof the-cradle ‘having aneldn'i'f 
gated‘sl'ot,‘ a'p-late in" said slotfa chuckzjaw inemli ' 
b'e'r‘mount'ed'at-‘each‘end‘bfsaid plate'f‘and means“ 
for=adjustably‘slidingtsaid‘plate to“ move said ‘j'awj 

lever:- for 1 sliding: the;v second: carriage :having zone‘: 40 members in thecradle. 
end pivotally connected ‘to isai'dlrcarri'agei‘zaepitch': 
stop‘zrotatablyPmountedzon.the same ‘carriage and 
having: projections of . different 1ilengths‘5ada’ptedii 
to selectively contact ".the lever: when: theileverl ‘ ’ 
swungethereagainst; and‘ means: connecting; a -:: ‘ 
other-part? ofizss'aid ileVeF‘atO the*other'zcarriages'. 

5.:Bowlingrball drilling .apparainish'asazclaimed in], claim? 4;: in :which' ‘is. providedna-l secondcpitchlz 

‘ stop rotatablyxjmountedaonthe:flrst carriage ands 

_12;"‘Bow1in'g ball" drillingi‘apparatus as claimed 
in"‘c1a';im‘"1 I; in which‘said?aw members are pivé ‘ 
otally mounted"adj‘a‘cent"theirespective endslof ’ 
the» plate;‘-said‘cra‘dle "havingta swingably ,mount- . 
eel-side‘- ‘armreléa'sabiy se'c‘ured‘on one‘ side‘v thereof. 

13.‘ B‘owling‘b'all‘ drilling “apparatus comprising, . 
astati‘o‘naryjbase member-gt. "?rst ‘carri‘age'slidably‘l; 
mounted bu‘ ‘the‘fba-S'é“membér§'a second “carriage; 
slida‘bly mounted on‘ the ?rstv carriage ‘for move-J1 

spaced lsfromtthe :?rstnnentidnedmitch stop iinriaiiw ment at'right'an'gles' to the‘ ‘line 'of. movement. of? 
direction: longitudinally's'of ‘the "rse'condccarriage 
each :20 ‘ saidipit'ch zstopsei having 1' proj ecti'ons‘rofs, 
progressively"increasing:radial lengths‘ so thatthe e 
pitchitstops may :be 1 selectively ‘rotated ftorpresente 1 

the’ ?rst “ carriage,‘ an " upstanding pedestal ‘flied .1 
to"the'second"carriage"and having _a flat face, a_ 
U'-shaped yoke ‘member h'aving'a ?at ‘face rotati 
able against‘thé'?rst?nentioned "?at faceiaboutl 

projectior‘isnoi desired :lengths ntoward'i'thevlevwi55 an‘axis‘para'llel‘withftlie line of movement of the . 
to<bei selectively contacted vbyvthe le'verito' deter-r‘ 1 
mine the pitchiof-sthumbrand'i?ngerzaholesato bet‘ 
drilled ‘in the :‘ball; > 

6:.‘ Bowling e-ball drilling apparatus as, =claimedii 

second carriagev with'rel'at'i'o'n to the ?rst carriage, '1 
a j cradle‘ rotatably"‘mounted Lin saidI yoke .mem.-. ~ 
be'ri'and'havinga flat ‘face ‘portion rotatably con-. 

in-‘iclaim 4;ih'aving atuniversallyiswvingable-lcradlewoo outstanding arms of the. U-shaped-yoke member, ' 
mounted onrthe secondicarriagefor bodilyim'ove- .» 
ment therewithiiand positioned r,ith'er.eabovea~'rw 

'7.- Bowling ball‘drilling apparatus as claimed in 
claim 4, having’ ar?universallyé swingable cradle 
mounted on the second carriage for bodily move 
ment therewith and-‘positioned thereabove, and 
a ,vertically adjustable ball.v supporting . block- on 
the second carriage below the center oft-the cradle: 

8. In bowling_ ball drilling apparatus, a sta 
tionary base member; a carriage 'slidable on and 
transversely with relation to said base membera'. 
aitlupstandingtpedestal on. saidacarriage, aiscradle; 
mounted,;onz.said.pedestal for-universal swinging; 
movement with relation thereto, means mounting 

the "axis "of ‘rotation’ of "the cradle‘ ,with'frelationn 
to ‘the * yoke'member ‘being ‘at 'right angles‘ to; the. . 
axis of"rotation' of "the yoke member .withmlaa.~ 

~ tionto'the 'pedestalfand va léverpivotédtmthial 
65 ?rst" carriage _ and articulated fwithith‘e .second; 

carriage for ‘sliding the latter asthe lever is swung.“ 
14."Bow1ing ball drilling “apparatus-as ‘claimed-Q. 

in claim "13,"having “scale lmeans» on_ the ._edges»o£.§l 
the cradle‘ .flat 'face .portionnandl‘the Qyok'e .mem.-.~. 

70 berparm ?a't ‘face portion.fonregisteningrthespanl 
of, thumb ‘ and "?nger holes tote‘ “drilled .in= a ball; 
to.be . held'linLthetcradla;pitchlstops enr-thenrstlg 
carriage, against ,which ..said “lever” is radaptedétoe. 
contact 'for determining the pitch of said holes, 

said cradle on said pedestal for adjustment about 75 and scale means on the base member and the 
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?rst carriage for controlling the web thickness 
between ?nger holes. 

7» 15. Bowling ball drilling apparatus as claimed 
in claim 13, having scale means on the edges of 
the coacting ?at face portions of the yoke mem 
ber and the pedestal for registering the amount 
of rotation of the yoke member about its axis 
passing through the pedestal. 

16. Bowling ball drilling apparatus comprising 
"a base member, a ?rst carriage slidable on the 
base member, a second carriage slidable on the 
?rst carriage at right angles to the direction of 
movement of the ?rst carriage, an upstanding 
pedestal on the second carriage, a U-shaped yoke 

, member rotatably mounted on the pedestal, a 
cradle rotatably mounted in the yoke member for 
rotation about an axis at right angles to the axis 
of rotation of the yoke member, one of the out 
standing arms of the yoke member having on its 
inner side a hub provided with a contact face, 
the adjacent arm of the cradle having ?xed on 
its outer side a circular boss extending to and 
in rotatable contact with the said contact face 
of the yoke member arm, a pair of independently 
slidable annular rings on said hub, a pointer on 
the inner edge of the circular boss, and a curved 
scale on the outer circumferential face of each 
of said annular rings for coaction with said 
pointer. 

17. Bowling ball drilling apparatus as claimed 
in claim 16, having scale means for registering 
the amount of rotation of the yoke member with 
relation to the pedestal. ‘ 

'18. Bowling ball drilling apparatus as claimed 
in claim 16, including a pair of rotatable pitch 
stops on the ?rst carriage spaced apart longi 
tudinally of the second carriage, and a lever 
pivoted to the ?rst carriage on the opposite side 
of the second carriage and articulated with the 
second carriage for sliding the same, said lever 
when it is swung contacting one of the pitch 
stops for controlling the pitch of a hole to be 
drilled in a ball held in the cradle. 

19. In a bowling ball drilling apparatus, a ball 
holding cradle, a U-shaped yoke member having 

,7 outstanding arms in which said cradle is swing 
ably mounted, one of said arms having on its 
inner side a hub provided with a contact face, 
the adjacent cradle arm having on its outer side 
an outwardly extending cylindrical projection 
contacting said contact face for sliding rotation 
therebetween, a pair of independently slidable 
annular rings on said hub, a pointer on the cylin 
drical projection, and an independent scale on 
each of said annular rings for coacting with said 
pointer, to enable manipulation of said scales 
and pointer to set the cradle in proper position 
for enabling the drilling of a hole with predeter 
mined characteristics in a ball to be held in the 
cradle. 

20. In a bowling ball drilling apparatus, a base 
member, a pair of carriages movably mounted on 
said base member for movement in directions at 
right angles to each other, a universally swing 
able cradle mounted on one of said carriages for 
holding a bowling ball in various positions, means 
mounting said cradle on said one of said car 
riages for adjustment about a ?rst axis parallel 
to the direction of movement of one of said car 
riages and for adjustment about a second axis 
parallel to the direction of movement of the 
other of said carriages, means mounted on said 
carriages for controlling the pitch of holes to be 
drilled in the ball, and means on the cradle for 
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12 
controlling the span between the thumb and 
?nger holes in the ball. 

21. Bowling ball drilling apparatus as claimed 
in claim 20, including means on one of said 
carriages for controlling the web width between 
?nger holes to be drilled in the ball. 

22. Bowling ball drilling *apparatus compris 
ing, a supporting member, a carriage slidable 
horizontally on said supporting member, means 
on the carriage for supporting a ball, a lever for 
sliding said carriage and a stop indexable about 
an axis stationary with relation to said carriage 
and with which said lever contacts to control 
the pitch of the hole to be drilled in the ball, said 
vstop being separate from and unconnected with 
said carriage and spaced laterally from said lever 
and being formed with a plurality of surfaces 
different distances from its axis, said stop fur 
ther being rotatable in a plane substantially that 
of the plane of movement of the lever, to selec 
tively present a desired surface for contact with 
the lever. - 

23. Bowling ball drilling apparatus compris 
ing, a supporting member, a carriage slidable 
horizontally on said supporting member, means 
on the carriage for supporting a ball, a lever for 
sliding said carriage and a stop indexable about 
an axis stationary with relation to said carriage 
and with which said lever contacts to control the 
pitch of the hole to be drilled in the ball, said 
stop being separate from and unconnected with 
said carriage and spaced laterally from said lever 
and formed with a plurality of projections of 
different lengths, said stop being rotatable to 
selectively present a desired projection for con 
tact with the lever, and a second similar stop 
spaced from the ?rst mentioned stop in a direc 
tion lengthwise of the carriage, whereby to selec 
tively control the pitch of a thumb hole and a 
?nger hole to be drilled in the ball, said lever 
being swingable between said stops. 

24. Bowling ball drilling apparatus compris 
ing, a supporting member, a carriage slidable 
horizontally on said supporting member, means 

_;.,on the carriage for supporting a ball, a lever for 
sliding said carriage and a stop indexable about 
an axis stationary with relation to said carriage 
and with which said lever contacts to control the 
pitch of the hole to be drilled in the ball, said 

, stop being separate from and unconnected with 
said carriage and spaced laterally from said 
lever formed with a plurality of projections of 
different lengths, said stop being rotatable to 

. selectively present a desired projection for con 
, tact with the lever, and a second similar stop 
spaced from the ?rst mentioned stop in a direc 
tion lengthwise of the carriage and on the oppo 
site side of the lever, whereby to selectively con 
trol the pitch of a thumb hole and a ?nger hole 
to be drilled in the ball, each of said stops having 
a handle for selectively rotating the stops to 
the desired position of pitch adjustment. 

CLIFFORD L. ELLISON. 
LOUIS POSPISCHEK. 
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