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The invention is an improvement to a chuck assembly of the 
type having a chuck hub With a longitudinally extending 
bore therein the longitudinally extending bore having a 
closed end, an open end, and a radially extending bit bore in 
communication With the longitudinally extending bore, and 
a bit ball movable in the ball bore betWeen a ?rst retracted 
position out of the longitudinally extending bore and a 
second engaged position partially in the longitudinally 
extending bore. The inventive improvement includes a 
shuttle slidably disposed in the longitudinally extending 
bore. The shuttle has a ?rst longitudinally extending portion 
having a ?rst lateral dimension and a second longitudinally 
extending portion having a second, smaller lateral dimen 
sion. The shuttle is movable longitudinally betWeen a ?rst 
release position and a second lock position. The inventive 
improvement also includes a compression spring urging the 
shuttle aWay from the closed end of the longitudinally 
extending bore, and a shuttle ball disposed in a radially 
extending shuttle ball bore in the chuck hub Which is in 
communication With the longitudinally extending bore of 
the chuck hub. The shuttle ball is movable in the shuttle ball 
bore betWeen a ?rst retracted position Where the shuttle ball 
contacts the ?rst longitudinally extending portion of the 
shuttle and a second extended position Where the shuttle ball 
contacts the second longitudinally extending portion of the 
shuttle. 
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LOCKING QUICK-CHANGE CHUCK ASSEMBLY 

Cross Reference to Related Applications 

[0001] This application claims priority from Provisional 
Application No. 60/165,520 ?led November 15, 1999, for 
”LOCKING QUICK-CHANGE CHUCK ASSEMBLY” by 
J. Wienhold. 

Background of the Invention 

[0002] This invention relates to chuck assemblies for tool 
bits and, more particularly to a quick release chuck adapted 
for releasing the bit from the chuck using one hand. 

[0003] Tool bits include tools used for drilling, driving, 
fastener devices such as screWs, nuts and bolts, and other 
Work elements requiring rotational motion. The American 
National Standards Institute has a speci?cation for such 
tools knoWn as ANSI B 107.4-1982 Which refers to driving 
and spindle ends for portable poWered and hand held 
machines using tool bits. Tool bits in accordance With the 
standard have a hexagonally con?gured shank With a cir 
cumferential groove formed into the shank. The circumfer 
ential groove has a ?at, bottom portion disposed betWeen 
tWo radiused shoulder portions. The standard re?ects a long 
term and pervasive use of such tool bits and the large 
inventory of tools available. 

[0004] It has long been recogniZed that the ability to 
quickly change tool bits in the spindle of the poWer source 
is an advantageous feature. Numerous examples exist in the 
art of quick release tool chucks. Quick release chucks using 
spring biased sleeves disposed on a spindle are knoWn in 
prior art. 

[0005] One common method of using the spring biased 
sleeve to retain the tool bit in the chuck is by urging a ball 
into contact With the circumferential groove of the tool bit 
and maintaining the ball in position by a shoulder (or cam 
surface) mounted on the sleeve. The ball is urged into 
contact With the groove and maintained in position by a 
compression spring disposed betWeen the spindle and the 
sleeve. A ring secured to the spindle limits the movement of 
the sleeve in one direction, and the compression spring 
limits the movement of the sleeve in the opposite direction. 

[0006] The tool bit is prevented from being axially 
extracted from the chuck by the shoulder. The spring biased 
shoulder is urged against the ball Which locks it against a 
retaining face. Attempting to extract the tool bit from the 
bore Without release of the detent ball pulls the ball against 
the retaining face. Therefore the shoulder locks the ball into 
the circumferential groove. The resulting force prevents 
extraction of the tool bit from the shank receiving bore. To 
release the tool bit from the receiving bore the user must 
retract the sleeve. The retracted sleeve acts to compress the 
spring Which removes the shoulder from the locking position 
and alloWs the ball to move out of the circumferential groove 
of the tool bit. 

[0007] Since it is necessary to manually retract the sleeve 
against the force provided by the compression spring, the 
user must use both hands to remove the tool bit. One hand 
is used to provide a constant force to compress the spring, 
While the other hand removes the bit from the bore. This 
often causes problems for Workers (i.e., construction Work 
ers and carpenters) Who regularly change drill bits in numer 
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ous types of construction projects. The Worker is often in a 
position Where it is dif?cult to change the bit, such as on a 
ladder. 

[0008] Changing the bit may not only be inconvenient, but 
also dangerous. The Worker may attempt to move the sleeve 
against the compression spring With one hand, using his or 
her body (or some stationary object) to provide pressure 
force against the poWer tool While he or she removes the tool 
bit With his or her second hand. Alternatively, the Worker 
may attempt to hold onto the poWer tool handle With one 
hand, and simultaneously attempt to retract and hold the 
sleeve in a compressed position While removing the tool bit 
With the other hand. These aWkWard methods of changing of 
the bit often result in the Worker losing his or her grip on the 
bit or on the tool and dropping it. At the very least, dropping 
the tool or bit causes the Worker the inconvenience of having 
to descend the ladder to retrieve the bit. At Worst, the bit 
could fall onto someone standing beloW, causing serious 
harm. 

Brief Summary of the Invention 

[0009] The invention is a chuck assembly for a tool bit 
Which includes a spindle With a quick release mechanism 
adapted to alloW the user to place the chuck assembly in a 
lock mode or a loading and unloading position. 

[0010] The tool bit includes a shank portion With a cir 
cumferential groove in accordance With the ANSI standard. 
A longitudinally extending bore is provided in the spindle 
for receiving the shank portion of the tool bit. A ?rst detent 
ball is disposed in a radially extending bore communicating 
With the shank receiving bore. 

[0011] Aspring biased sleeve shoulder is selectively urged 
against the ?rst detent ball, locking it against a retaining 
face. Attempted axial extraction of the tool bit from the bore 
presses the ball against the retaining face, producing an 
opposite tangential force to the axial retraction force. Manu 
ally moving the sleeve shoulder by moving a sleeve com 
presses the spring and releases the tool bit. A second detent 
ball is in communication With the sleeve and a spring biased 
shuttle in the bore. AholloW disposed on the shuttle locks the 
sleeve in place, preventing the shoulder from locking the 
?rst detent ball against the retaining face. 

[0012] Attempting to lock the ?rst detent ball into position 
against the tool bit circumferential groove Without retracting 
the second detent ball from engagement With the sleeve 
results in the loss of the opposite tangential force to the axial 
retraction force. When the sleeve is in a retracted position, 
the tool bit may be axially extracted from the shank receiv 
ing bore. The second detent ball must be disengaged from 
locking the sleeve in a retracted position before the sleeve 
can lock the tool bit into place. 

[0013] The invention can be de?ned as an improvement to 
a chuck assembly of the type having a chuck hub With a 
longitudinally extending bore therein the longitudinally 
extending bore having a closed end, an open end, and a 
radially extending bit bore in communication With the 
longitudinally extending bore, and a bit ball movable in the 
ball bore betWeen a ?rst retracted position out of the 
longitudinally extending bore and a second engaged position 
partially in the longitudinally extending bore. The inventive 
improvement includes a shuttle slidably disposed in the 
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longitudinally extending bore. The shuttle has a ?rst longi 
tudinally extending portion having a ?rst lateral dimension 
and a second longitudinally extending portion having a 
second, smaller lateral dimension. The shuttle is movable 
longitudinally betWeen a ?rst release position and a second 
lock position. The inventive improvement also includes a 
compression spring urging the shuttle aWay from the closed 
end of the longitudinally extending bore, and a shuttle ball 
disposed in a radially extending shuttle ball bore in the 
chuck hub Which is in communication With the longitudi 
nally extending bore of the chuck hub. The shuttle ball is 
movable in the shuttle ball bore betWeen a ?rst retracted 
position Where the shuttle ball contacts the ?rst longitudi 
nally extending portion of the shuttle and a second extended 
position Where the shuttle ball contacts the second longitu 
dinally extending portion of the shuttle. 

[0014] In one preferred embodiment, When the shuttle ball 
is in its second extended position, it extends further into the 
longitudinally extending bore than the bit ball, When the bit 
ball is in its second engaged position. 

[0015] Preferably, the improved chuck hub also includes a 
sleeve movable relative to the chuck hub betWeen a ?rst 
shuttle release position and a second shuttle lock position. 
The sleeve has a ?rst shuttle ball contact surface having a 
?rst radial dimension and a second shuttle ball contact 
surface having a second smaller radial dimension. The ?rst 
contact surface engages the shuttle ball When the sleeve is in 
its ?rst shuttle release position and the shuttle ball is in its 
?rst retracted position, and the second contact surface 
engages the shuttle ball When the sleeve is in the second 
shuttle locked position and the shuttle ball is in its second 
extended position. 

[0016] The sleeve is preferably movable longitudinally 
relative to the chuck hub. The second shuttle ball contact 
surface on the sleeve is preferably an inner circumferential 
surface. In a preferred embodiment, the chuck hub has an 
outer circumferential surface adjacent the shuttle ball bore, 
and the inner circumferential surface of the sleeve has a 
slightly larger diameter than the outer circumferential sur 
face of the chuck hub. 

[0017] The present invention can also be de?ned as a 
locking chuck assembly for a tool bit shank of the type 
Which has a circumferential groove disposed thereabout. 
The chuck assembly includes a chuck hub having a forWard 
face and a ?xed radial extension. A longitudinal bore is 
provided in the hub for receiving the tool bit shank, With the 
longitudinal bore having a terminating face. A shuttle is 
disposed in the bore. The shuttle has a bit end, a spring end, 
a forWard loWer face and a rearWard interim face, and the 
shuttle is slidable along the longitudinal bore betWeen a 
rearWard position and a forWard position. Ashuttle spring is 
disposed betWeen the spring end of the shuttle and the 
terminating face of the bore, With the shuttle spring acting to 
bias the shuttle to its forWard position. A rear bore extends 
radially through the hub proximate the terminating face of 
the longitudinal bore so as to be in communication With the 
longitudinal bore, and a shuttle detent ball is disposed in the 
rear bore so as to engage the shuttle. A front bore extends 
radially through the hub proximate the forWard face so as to 
be in communication With the longitudinal bore, and a bit 
detent ball is disposed in the front bore so as to engage the 
circumferential groove of the tool bit shank. A sleeve is 
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disposed annularly about the chuck hub, and is slidable 
along the chuck hub betWeen a tool bit loaded position and 
a load/unload position. A sleeve spring is disposed betWeen 
the ?xed radial extension of the hub and the sleeve to bias 
the sleeve toWard its tool bit loaded position. When the 
sleeve is disposed in its tool bit loaded position, the shuttle 
is positioned in its rearWard position such that the shuttle 
spring is compressed and the shuttle detent ball is engaged 
With the forWard loWer face on the shuttle so as to prevent 
the shuttle spring from moving the shuttle, While alloWing 
the sleeve spring to bias the sleeve. When the sleeve is 
disposed in its load/unload position, the shuttle is positioned 
in its forWard position such that the shuttle spring is less 
compressed than When the shuttle is in its rearWard position 
and the shuttle detent ball is engaged With the rearWard 
interim face on the shuttle and the sleeve is in a position to 
alloW the shuttle spring to bias the shuttle aWay from the 
terminating face of the bore. 

Brief Description of the DraWings 

[0018] The present invention Will be further explained 
With reference to the draWing ?gures referenced beloW, 
Wherein like structure is referred to by like numerals 
throughout the several vieWs. 

[0019] FIG. 1 shoWs a cross-sectional vieW of the chuck 
assembly shoWing the quick release feature of the chuck, 
With a ?rst ?tted shank portion from a tool bit extended into 
the chuck assembly. 

[0020] FIG. 2 is a cross-sectional vieW of the chuck 
assembly shoWing the quick release feature of the chuck in 
the loading and unloading position. 

[0021] FIG. 3 shoWs a cross-sectional vieW of the chuck 
assembly shoWing the chuck assembly in the open position. 

[0022] FIG. 4 shoWs a cross-sectional vieW of the chuck 
assembly shoWing the quick release feature of the chuck, 
With a second ?tted shank portion of a tool bit extended 
partially into the chuck assembly. 

[0023] FIG. 5 shoWs a cross-sectional vieW of the chuck 
assembly shoWing the quick release feature of the chuck, 
With the second ?tted shank portion extended into the chuck 
assembly to engage the shuttle. 

[0024] FIG. 6 shoWs a cross-sectional vieW of an alter 
native embodiment of the sleeve portion of the inventive 
chuck. 

[0025] FIG. 7 is a cross-sectional vieW of an alternative 
embodiment of the chuck assembly of the present invention 
shoWing the quick release feature of the chuck, With a ?rst 
?tted shank portion from a tool bit extended into the chuck 
assembly. 
[0026] FIG. 8 is a cross-sectional vieW of the chuck 
assembly of FIG. 7, shoWing the quick release feature of the 
chuck in the loading and unloading position. 

[0027] FIG. 9 shoWs a cross-sectional vieW of the chuck 
assembly of FIG. 7 shoWing the chuck assembly in the open 
position. 
[0028] FIG. 10 shoWs a cross-sectional vieW of the chuck 
assembly of FIG. 7 shoWing the quick release feature of the 
chuck, With a second ?tted shank portion of a tool bit 
extending partially into the chuck assembly. 
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[0029] FIG. 11 shows a cross-sectional vieW of the chuck 
assembly of FIG. 7 showing the quick release feature of the 
chuck, With the second ?tted shank portion extended into the 
chuck assembly to engage the shuttle. 

[0030] FIG. 12 shoWs an alternative shuttle embodiment 
in its rearWard position. 

[0031] FIG. 12A shoWs the shuttle embodiment of FIG. 
12 in its forward position. 

[0032] FIG. 12B shoWs the retaining clip used in the 
embodiment of FIGs. 12 and 12A. 

[0033] While the above-identi?ed draWings set forth pre 
ferred embodiments of the present invention, other embodi 
ments of the present invention are also contemplated, as 
noted in the discussion. This disclosure presents illustrative 
embodiments of the present invention by the Way of repre 
sentation and not limitation. Numerous other modi?cations 
and embodiments can be devised by those skilled in the art 
Which fall Within scope and spirit of the principles of this 
invention. 

Detailed Description of the Invention 

[0034] The present invention is a quick change chuck for 
a tool bit illustrated generally at 10 in FIG. 1. The chuck 10 
includes a chuck hub 12, a sleeve 14, a bit detent ball 16, a 
shuttle detent ball 20, a sleeve spring 22, a shuttle 24 and a 
shuttle spring 26. 

[0035] The chuck hub 12 includes a forWard distal end 30 
and a driven proximal end 32. The driven end 32 is shaped 
to form a spindle 34 (typically having a hexagonally shaped 
cross-section) to provide a connection to the poWer tool. The 
forWard end 30 terminates in a forWard face 30A. A hex 
agonal bore 36 extends perpendicularly into the forWard face 
30A and axially toWards the driven end 32 of the hub 12. The 
hexagonal bore 36 is centered in the forWard face 30A, is 
substantially aligned along the longitudinal axis of the hub 
12 and is shaped to admit a standard quick release tool bit 
40. The bore 36 includes an inner Wall 37 and terminates in 
the hub 12 along a terminating face 38. Preferably, the 
terminating face 38 is generally perpendicular to the longi 
tudinal axis of the hub 12, although a person skilled in the 
art Would realiZe the terminating face 38 may have a 
concavity (as shoWn) due to the boring process. 

[0036] The tool bit 40 includes a hexagonally shaped 
shank 42. The shank 42 includes a circumferential groove 44 
near a proximal end 45 of the shank 42. The circumferential 
groove 44 includes three distinct surface pro?les, including 
a radially inWardly extending rear radiused shoulder 46, a 
centered ?at portion 48 and a radially inWardly extending 
forWard radiused shoulder 50. 

[0037] The shuttle 24 is coaxial With the chuck hub 12 and 
is slidably disposed in the hexagonal bore 36, betWeen the 
shank 42 of the tool bit 40 and the terminating face 38 of the 
bore 36. The shuttle 24 has a proximal spring end 60 and a 
distal bit end 62. The spring end 60 includes a spring face 
60AWhich is preferably shaped so as to contiguously engage 
the terminating face 38 of the bore 36. Preferably, a spring 
bore 64 extends distally into the spring face 60A, coaxial 
With the longitudinal axis of the shuttle 24 (and the hub 12). 
The spring bore 64 terminates in the shuttle 24 along a distal 
bore shoulder 64A. The bore shoulder 64A is generally 
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perpendicular to the longitudinal axis of the shuttle 24 
(although, as shoWn, a concavity may exist due to the boring 
process). The bit end 62 of the shuttle 24 includes a bit face 
62A substantially perpendicular to the longitudinal axis of 
the hub 12. The bit face 62A is shaped to engage the 
proximal end 45 of the shank 42 of the tool bit 40. 

[0038] A protrusion bore 66 is disposed perpendicularly 
into the bit face 62A, and extends through the shuttle 24 into 
the spring bore 64. The protrusion bore 66 is an optional 
feature providing clearance for a protrusion disposed on the 
proximal end of a non-standard tool bit (not shoWn). Non 
standard bits utiliZing protrusions are knoWn in the art, and 
the protrusion may serve a variety of purposes (for example, 
the protrusion may provide a hex Wrench for adjustment of 
features integral to the tool bit). Although the protrusion 
bore 66 is depicted as being cylindrical, a person skilled in 
the art Would realiZe that other bore shapes (i.e., hexagonal) 
can be used. Additionally, the protrusion bore 66 need not be 
in communication With the spring bore 64, and may be 
omitted from the chuck 10, Without departing from the spirit 
and scope of the invention. 

[0039] The shuttle spring 26 is disposed in the spring bore 
64. One end of the shuttle spring 26 engages the terminating 
face 38 of the hexagonal bore 36 and the other end engages 
the bore shoulder 64A of the spring bore 64. The shuttle 
spring 26 is of the compression spring type, so that the 
spring 26 urges the shuttle 24 axially aWay from the termi 
nating face 38 of the bore 36 and toWards the forWard end 
30 of the chuck hub 12. 

[0040] A locking holloW 70 is disposed annularly around 
the shuttle 24. Although a person skilled in the art Would 
realiZe the locking holloW 70 can have any one of several 
pro?les, the preferred embodiment is illustrated in FIG. 1. 
The locking holloW 70 includes a forWard face 71 disposed 
in the bit end 62 of the shuttle 24 and contiguous With the 
inner Wall 37 of the bore 36. A forWard Wall 72 is adjacent 
to and rearWard from the forWard face 71. The forWard Wall 
72 extends from the forWard face 71 radially inWard 
(toWards the longitudinal axis of the shuttle 24) and slightly 
rearWard (toWards the driven end 32 of the hub 12). Rear 
Ward from and adjacent to the forWard face 72 is a loWer face 
74. The loWer face 74 extends substantially parallel to the 
longitudinal axis of the shuttle 24. An interim Wall 76 
extends from the loWer face 74 radially outWard and slightly 
rearWard. RearWard from and adjacent to the interim Wall 76 
is an interim face 78. The interim face 78 extends generally 
parallel to the longitudinal axis of the shuttle 24 at a position 
outWard from the loWer face 74. The interim face 78 extends 
rearWardly from the interim Wall 76. A rear Wall 80 extends 
from the interim face 78 radially outWard and slightly 
rearWard, terminating at the inner Wall 37 of the bore 36. A 
rear face 82 is substantially in contiguous engagement With 
the inner Wall 37 of the bore 36. 

[0041] Front and rear radially extending bores 86 and 88 
communicate With hexagonal bore 36, extending from the 
inner Wall 37 of the hexagonal bore 36 through the hub 12 
to an outer cylindrical surface 90 of the hub 12. The outer 
surface 90 extends the length of the chuck hub 12. The bit 
detent ball 16 and the shuttle detent ball 20 are disposed in 
the radially extending bores 86 and 88, respectively. Pref 
erably, the balls 16 and 20 are siZed to ?t loosely into the 
radially extending bores 86 and 88, permitting the balls 16 
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and 20 to move axially Within the bores 86 and 88 respec 
tively. The bit detent ball 16 is able to extend into the 
hexagonal bore 36, coming into contact With the tool bit 40. 
The shuttle detent ball 20 is able to extend into the hexago 
nal bore 36, coming into contact With the locking holloW 70 
of the shuttle 24. Shoulders 92A and 92B are disposed in the 
front bore 86 adjacent to the tool bit shank 42 to prevent the 
bit detent ball 16 from passing completely into the hexago 
nal bore 36. 

[0042] The bit detent ball 16 and the shuttle detent ball 20 
are held in their respective positions of extending into the 
hexagonal bore 36 by the moveable sleeve 14 disposed 
around the outer cylindrical surface 90. The sleeve 14 is 
coaxially mounted relative to the hub 12. The sleeve 14 is 
disposable betWeen a rearWard (or ”locking” or ”tool bit 
loaded”) position and a forWard (or ”retracted” or ”load/ 
unload”) position. To hold the bit detent ball 16 in place, the 
moveable sleeve 14 (in the preferred embodiment) must be 
in a maximum rearWard position (toWards the driven end 32 
of the chuck hub 12). The sleeve 14 is biased toWards the 
rearWard position by the sleeve spring 22. The sleeve spring 
22 is held in a rear cavity 94 of the moveable sleeve 14. The 
rear cavity 94 is disposed betWeen the sleeve 14 and the hub 
outer cylindrical surface 90. The sleeve spring 22 bears 
against a surface such as a Washer (or c-clip) 96 mounted 
around the outer cylindrical surface 90 on one end and a rear 
shoulder 98 of the sleeve 14 on the other end. It Would be 
understood by a person skilled in the art that the Washer or 
c-clip could be ?xed relative to the chuck hub 12 by any 
number of methods, including Welding it in place, disposing 
it in a groove formed in the chuck hub 12 or abutting it 
against a shoulder of the chuck hub 12. Additionally, the 
Washer 96 can be an integral part of the chuck hub 12. 

[0043] ForWard longitudinal movement of the moveable 
sleeve 14 relative to the hub 12 compresses the sleeve spring 
22 betWeen the Washer 96 and the rear shoulder 98 (dis 
cussed further With respect to FIG. 2). Preferably, a notch 99 
is disposed in the rear shoulder 98 to seat the sleeve spring 
22 on the rear shoulder 98. Thus, the sleeve spring 22 biases 
the moveable sleeve 14 rearWard, bringing an inner face 100 
of forWard shoulder 101 into contact With the bit detent ball 
16 and causing an inner face 102 of the rear shoulder 98 to 
interact With the shuttle detent ball 20. 

[0044] The forWard shoulder 101 urges the detent ball 16 
radially inWard into contact With the retaining shoulders 92A 
and 92B of the front bore 86. In its rearWard biased position, 
the forWard shoulder 101 thus holds the bit detent ball 16 
against the tool bit 40 in the hexagonal bore 36. The forWard 
shoulder 101 has a pro?le Which locks and holds the bit 
detent ball 16 in place. The use of a shoulder pro?le to hold 
a detent ball in the circumferential groove of a tool bit is 
knoWn in the art and is described in Us. Patent Nos. 
4,900,202 and 5,013,194, both of Which are incorporated by 
reference herein in their entirety. 

[0045] The forWard shoulder 101 applies a force to the bit 
detent ball 16 normal to the longitudinal axis of the hub 12. 
The Walls of the front bore 86 as Well as a portion of the 
forWard shoulder 101 apply a force to the bit detent ball 16 
parallel to the longitudinal axis of the hub 12. These 
longitudinal forces, along With frictional forces betWeen the 
hub 12, the ball 16 and the bit 40, prevent rotation of the bit 
detent ball 16. Locking the position of the bit detent ball 16 
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thus ?xes the position of the tool bit 40 in the hexagonal bore 
36. The circumferential groove 44 is substantially aligned 
With the front bore 86 When the shank 42 of the tool bit 40 
is fully admitted to the hexagonal bore 36. At such time, the 
shank 42 abuts the bit face 62A of the shuttle 24. ForWard 
or outWard axial forces applied to the tool bit 40 bring the 
rear radiused shoulder 46 into contact With the bit detent ball 
16. Preferably, the radius of the radiused shoulder 46 is 
substantially the same as the radius of the bit detent ball 16 
and accordingly the ball 16 makes contact along the entirety 
of the shoulder 46. Since the ball 16 is locked in place as 
described, the ball 16 transmits an opposite responsive axial 
force to the forWard or outWard axial forces, preventing the 
extraction of the bit 40. It Would be understood by a person 
skilled in the art that the siZe of the bit detent ball 16 (as Well 
as the shuttle detent ball 20) can be varied Without departing 
from the spirit and scope of the invention. 

[0046] The rear shoulder 98 has a ?rst portion 103 Which 
extends from the sleeve 14 through the rear cavity 94 and 
terminates at the outer cylindrical surface 90 of the hub 12, 
at the inner face 102. A second portion 106 of the rear 
shoulder 98 is integral to the ?rst portion 103 and disposed 
adjacent and rearWardly from the ?rst portion 103. The 
second portion 106 extends from the sleeve 14 and termi 
nates at an outer face 108. The outer face 108 is disposed 
radially outWard from the inner face 102. Thus, a cavity 111 
is created betWeen the outer surface 90 of the hub 12 and the 
outer face 108 of the rear shoulder 98. Retaining face 110 
extends radially from the inner face 102 to the outer face 
108. When the sleeve 14 is in its rearWard biased position, 
the inner face 102 is engaged With the shuttle detent ball 20. 
The shuttle detent ball 20 is disposed into the hexagonal bore 
36 into contact With the loWer face 74 and interim Wall 76 
of the shuttle 24. In the tool bit loaded mode of FIG. 1, the 
shuttle 24 is biased in a rearWard position, compressing the 
shuttle spring 26. 

[0047] The shuttle detent ball 20 acts to prevent the shuttle 
spring 26 from urging the shuttle 24 forWard. The interim 
Wall 76 transfers the axial spring force to the ball 20. The 
ball 20 is prevented from moving in the longitudinal direc 
tion of the hub 12 by a Wall 88A of the rear bore 88 and 
prevented from moving normally to the longitudinal axis of 
the hub 12 by the inner face 102 of the rear shoulder 98 and 
the loWer face 74 of the shuttle 24. 

[0048] The tool bit 40 is removed from the chuck 10 as 
illustrated in FIG. 2. The sleeve 14 is moved forWard in the 
direction of arroW 112 by the operator, compressing the 
sleeve spring 22. The forWard shoulder 101 is disengaged 
from the bit detent ball 16. Thus, the ball 16 is free to rotate 
as Well as move radially out of the hexagonal bore 36 by 
moving radially out of the front bore 86. 

[0049] Additionally, the forWard movement 112 of the 
sleeve 14 moves the shuttle detent ball 20 radially out of the 
hexagonal bore 36 through the rear bore 88. The ?rst portion 
103 of the rear shoulder 98 is moved forWard relative to the 
rear bore 88, so that the inner face 102 no longer prevents 
the shuttle detent ball 20 from moving radially outWard from 
the hexagonal bore 36. The outer face 108 of the rear 
shoulder 98 is substantially aligned radially outWard from 
the rear bore 88. The shuttle detent ball 20 is free to travel 
into the cavity 111 formed betWeen the outer face 108 and 
the outer surface 90 of the chuck hub 12. 
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[0050] The shuttle spring 26 urges the shuttle 24 forward 
and the shuttle detent ball 20 is pushed radially outward, 
through the rear bore 88 by the interim wall 76. The ball 20 
moves radially outwardly until it encounters the outer face 
108 of the rear shoulder 98. Although the ball 20 moves 
outwardly enough for the interim wall 76 to pass forward of 
the ball 20, the ball 20 is stopped by the outer face 108 of 
the rear shoulder 98 before it can pass completely out of the 
hexagonal bore 36. The shuttle 24 is thus free to move 
forward until the rear wall 80 strikes the shuttle detent ball 
20 (although other walls or protrusions may be used to stop 
the forward travel of the shuttle, as is discussed with respect 
to FIGs. 12-12B). The forward movement of the shuttle 24 
is halted by the detent ball 20, and the axial force of the 
shuttle spring 26 on the shuttle detent ball 20 is countered in 
the axial direction by the wall 88A of the rear bore 88 and 
in the normal direction by the outer face 108 of the rear 
shoulder 98. The shuttle 24 is thereby prevented from being 
pushed out of the hexagonal bore 36 by the shuttle spring 26 
and is disposed in a ”forward” position. 

[0051] Once the sleeve 14 is moved by the operator 
forward 112 so that the shuttle detent ball 20 is able to move 
outward into the rear shoulder cavity 111, the operator can 
let go of the sleeve 14. The sleeve 14 is urged rearward in 
direction of arrow 114 (FIG. 2) by the sleeve spring 22. 
However, retaining face 110 engages the shuttle detent ball 
20, and prevents the sleeve 14 from returning to the rearward 
position (its position in FIG. 1). The longitudinal force of the 
sleeve spring 22 is transferred by the retaining face 110 of 
the rear shoulder 98 to the shuttle detent ball 20. The 
longitudinal force of the sleeve spring 22 on the shuttle 
detent ball 20 is countered longitudinally by the wall 88A of 
the rear bore 88 and normally by the interim face 78 of the 
shuttle 24. The chuck 10 is thereby placed in load/unload 
mode, with the sleeve 14 locked in the forward position. 

[0052] In this mode (FIG. 2) the operator can pull the bit 
40 from the hexagonal bore 36. Since the sleeve 14 is locked 
into place relative to the hub 12, the operator may use the 
same hand used to slide the sleeve 14 forward as is used to 
withdraw the bit 40, preventing the likelihood of dropping 
the bit 40 or the power tool. Preferably, the forward move 
ment of the shuttle 24 pushes the tool bit 40 partially out of 
the hexagonal bore 36. Moving the tool bit 40 axially out of 
the chuck 10 (in direction of arrow 112) displaces the bit 
detent ball 16 radially outwardly as the ball 16 rides up the 
rear radiused shoulder 46 out of the circumferential groove 
44 and onto a rear part 43 of the shank 42. The tool bit 40 
is now easily removed from the hexagonal bore 36, allowing 
replacement of the tool bit 40 with the shank of another tool 
bit. 

[0053] Preferably, an elastomeric O-ring 116 is disposed 
annularly around the hub 12 between the washer 96 and the 
bit detent ball 16. The O-ring 16 is uncompressed when the 
bit detent ball 16 is disposed radially into the hexagonal bore 
36. When the operator extracts the tool bit 40 from the 
hexagonal bore 36, the O-ring 116 is compressed as the 
detent ball 16 rides the rear radiused shoulder 46 onto the 
rear part 43 of the shank 42. Thus, when the sleeve 14 is 
disposed in the forward locked position (FIG. 2), the bit 
detent ball 16 is urged into (but not locked into) the 
hexagonal bore 36 by the O-ring. The O-ring 116 (through 
its action on the ball 16) creates some frictional resistance to 
the axial withdrawal of the bit 40, and thus prevents the tool 
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bit 40 from accidentally sliding out of the hexagonal bore 36 
(due to gravity, etc.), once again preventing accidental 
dropping of the bit 40. Therefore, the tool bit 40 must be 
extracted by the operator in order to remove the tool bit 40 
from the bore 36. 

[0054] Once the bit 40 has been extracted from the hex 
agonal bore 36, the O-ring 116 releasably urges the bit detent 
ball 16 radially inward into the hexagonal bore 36, as 
illustrated in FIG. 3. 

[0055] As illustrated in FIG. 4, inserting a different tool 
bit 40A into the chuck 10 once again requires the operator 
to apply axial force (in direction of arrow 114) to the tool bit 
40A to overcome the radially inward force applied to the bit 
detent ball 16 by the elastomeric O-ring 116. A tapered end 
118 of the bit 40A pushes the ball 16 radially out of the 
hexagonal bore 36 (against the bias of the O-ring 116) to 
permit insertion of the tool bit 40A. The shank 42A of the 
tool bit 40A is extended into the hexagonal bore 36 (in the 
direction of arrow 114). The tool bit 40A is extended until 
it engages the bit face 62A of the shuttle 24 as illustrated in 
FIG. 5. As the operator continues to apply axial force to the 
tool bit 40A to overcome the compression force of the 
shuttle spring 26, the shuttle 24 is urged proximally (as 
arrow 114) until the lower face 74 of the shuttle 24 is aligned 
radially inward from the rear bore 88. 

[0056] The sleeve spring 22 then urges the shuttle detent 
ball 20 radially inward through the rear bore 88 until it 
engages the lower face 74. The shuttle detent ball 20 is 
moved into the rear bore 88 inward from the inner face 102 
of the rear shoulder 98 by the retaining face 110. Thus, the 
sleeve 14 is released from its locked position (FIG. 3), and 
the sleeve spring 22 urges the sleeve 14 into its rearward 
position (FIG. 5). The inner face 100 of the forward shoulder 
101 forces the bit detent ball 16 radially inward into the 
circumferential groove 44A of the tool bit 40A, locking the 
new tool bit 40A into the chuck 10. Thus, multiple tool bits 
can be inserted, locked into place, and removed by the 
operator using one hand. 

[0057] The inventive chuck 10 allows the operator to 
move the sleeve 14 forward with one hand where it is locked 
in place. He or she can then remove and insert the tool bits 
with the same hand used to move the sleeve 14 forward. This 
enables the operator to keep his or her other hand on the 
power tool used to drive the chuck 10, preventing the tool 
bits or the power tool from accidentally being dropped. 

[0058] An alternate embodiment of the sleeve 14A is 
illustrated in FIG. 6. An annular rubber grip 120 can be 
inserted into an annular groove 122 disposed into the sleeve 
14A. The rubber grip 120 provides the operator with a more 
ergonomic surface to grasp while moving the sleeve 14A 
forward when releasing the tool bit. 

[0059] Although the present invention has been described 
with reference to preferred embodiments, workers skilled in 
the art will recogniZe that changes may be made in form and 
detail without departing from the spirit and scope of the 
invention. In particular, the present invention is directed to 
a chuck assembly with a spring-biased shuttle disposed in 
the longitudinal tool bit bore of the chuck assembly, and 
even more particularly, to the combination of such a shuttle 
and a sleeve to ”place” the sleeve in a locked position against 
a spring biasing force. Fixing the sleeve position in this 
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fashion allows the operator of the chuck to split the removal 
or insertion of the tool bit into tWo distinct operations, 
namely 1) moving the sleeve and 2) removing (or inserting) 
the tool bit into the chuck. Further, once the tool bit has been 
inserted, the sleeve is automatically placed in position to 
lock the tool bit into the hub, by operation of the biased 
shuttle, biased sleeve, and their associated detent balls. 

[0060] The preferred embodiment of the invention as 
shoWn in FIG’s 1-5 can be de?ned as an improvement to a 
chuck assembly of the type having a chuck hub With a 
longitudinally extending bore 36 therein the longitudinally 
extending bore having a closed end 38, an open end 30, and 
a radially extending bit ball bore 86 in communication With 
the longitudinally extending bore 36, and a bit ball 16 
movable in the bit ball bore 86 betWeen a ?rst retracted 
position out of the longitudinally extending bore 36 and a 
second engaged position partially in the longitudinally 
extending bore 36. The inventive improvement includes a 
shuttle 24 slidably disposed in the longitudinally extending 
bore 36. The shuttle 24 has a ?rst longitudinally extending 
portion 78 having a ?rst lateral dimension and a second 
longitudinally extending portion 74 having a second, smaller 
lateral dimension. The shuttle 24 is movable longitudinally 
betWeen a ?rst release position and a second lock position. 
The inventive improvement also includes a compression 
spring 26 urging the shuttle 24 aWay from the closed end 38 
of the longitudinally extending bore 36, and a shuttle ball 20 
disposed in a radially extending shuttle ball bore 88 in the 
chuck hub 12 Which is in communication With the longitu 
dinally extending bore 36 of the chuck hub 12. The shuttle 
ball 20 is movable in the shuttle ball bore 88 betWeen a ?rst 
retracted position Where the shuttle ball 20 contacts the ?rst 
longitudinally extending portion 78 of the shuttle 24 and a 
second extended position Where the shuttle ball contacts the 
second longitudinally extending portion 74 of the shuttle 24. 

[0061] In one preferred embodiment, When the shuttle ball 
20 is in its second extended position, it extends further into 
the longitudinally extending bore 36 than the bit ball 16, 
When the bit ball 16 is in its second engaged position. 

[0062] Preferably, the improved chuck hub also includes a 
sleeve 14 movable relative to the chuck hub 12 betWeen a 
?rst shuttle release position and a second shuttle lock 
position. The sleeve 14 has a ?rst shuttle ball contact surface 
108 having a ?rst radial dimension and a second shuttle ball 
contact surface 102 having a second smaller radial dimen 
sion. The ?rst contact surface 108 engages the shuttle ball 20 
When the sleeve is in its ?rst shuttle release position and the 
shuttle ball 20 is in its ?rst retracted position, and the second 
contact surface 102 engages the shuttle ball 20 When the 
sleeve 14 is in the second shuttle locked position and the 
shuttle ball 20 is in its second extended position. 

[0063] The sleeve 14 is preferably movable longitudinally 
relative to the chuck hub 12. The second shuttle ball contact 
surface 102 on the sleeve 14 is preferably an inner circum 
ferential surface. In a preferred embodiment, the chuck hub 
12 has an outer circumferential surface 90 adjacent the 
shuttle ball bore 88, and the inner circumferential surface of 
the sleeve 14 has a slightly larger diameter than the outer 
circumferential surface 90 of the chuck hub 12. 

[0064] The present invention can also be de?ned as a 
locking chuck assembly 10 for a tool bit shank 42 of the type 
Which has a circumferential groove 44 disposed thereabout. 
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The chuck assembly 10 includes a chuck hub 12 having a 
forWard face 30A and a ?xed radial extension 96. A longi 
tudinal bore 36 is provided in the chuck hub 12 for receiving 
the tool bit shank 42, With the longitudinal bore 36 having 
a terminating face 38. Ashuttle 24 is disposed in the bore 36. 
The shuttle 24 has a bit end 62, a spring end 60, a forWard 
loWer face 74 and a rearWard interim face 78, and the shuttle 
is slidable along the longitudinal bore 36 betWeen a rearWard 
position and a forWard position. A shuttle spring 26 is 
disposed betWeen the spring end 60 of the shuttle 24 and the 
terminating face 38 of the longitudinal bore 36, With the 
shuttle spring 26 acting to bias the shuttle 24 to its forWard 
position. A rear bore 88 extends radially through the chuck 
hub 12 proximate the terminating face 38 of the longitudinal 
bore 36 so as to be in communication With the longitudinal 
bore 36, and a shuttle detent ball 20 is disposed in the rear 
bore 88 so as to engage the shuttle 24. A front bore 86 
extends radially through the hub 12 proximate the forWard 
face 30A so as to be in communication With the longitudinal 
bore 36, and a bit detent ball 16 is disposed in the front bore 
86 so as to engage the circumferential groove 44 of the tool 
bit shank 42. A sleeve 14 is disposed annularly about the 
chuck hub 12, and is slidable along the chuck hub 12 
betWeen a tool bit loaded position and a load/unload posi 
tion. A sleeve spring 22 is disposed betWeen the ?xed radial 
extension 96 of the chuck hub 12 and the sleeve 14 to bias 
the sleeve 14 toWard its tool bit loaded position. When the 
sleeve 14 is disposed in its tool bit loaded position, the 
shuttle 24 is positioned in its rearWard position such that the 
shuttle spring 26 is compressed and the shuttle detent ball 20 
is engaged With the forWard loWer face 74 on the shuttle 24 
so as to prevent the shuttle spring 26 from moving the shuttle 
24, While alloWing the sleeve spring 22 to bias the sleeve 14. 
When the sleeve 14 is disposed in its load/unload position, 
the shuttle 24 is positioned in its forWard position such that 
the shuttle spring 26 is less compressed than When the 
shuttle is in its rearWard position and the shuttle detent ball 
20 is engaged With the rearWard interim face 78 on the 
shuttle 24 and the sleeve 14 is in a position to alloW the 
shuttle spring 26 to bias the shuttle 24 aWay from the 
terminating face 38 of the longitudinal bore 36. 

[0065] Another alternate embodiment of the invention is 
shoWn as chuck 210 in FIG. 7. Similar to the embodiment 
shoWn in FIGS. 1-6, the chuck 210 includes a chuck hub 
212, a sleeve 214, a bit detent ball 216, a shuttle detent ball 
220, a sleeve spring 222, a shuttle 224 and a shuttle spring 
226. 

[0066] As Was described With respect to previous embodi 
ments, the detent ball 216 and the shuttle detent ball 220 are 
held in their respective positions of extending into a (pref 
erably hexagonal) tool bit bore 236 by the movable sleeve 
214 disposed around an outer cylindrical surface 290 of the 
chuck hub 212. In this embodiment, hoWever, the shuttle 
assembly operates in the same manner but the structure is 
slightly modi?ed so that the orientation for sleeve movement 
relative to the chuck hub is reversed (the rearWard position 
of the sleeve is the ”retracted” or ”load/unload” position and 
the forWard position of the sleeve is the ”locking” or ”tool bit 
loaded” position). To accomplish this, a sleeve spring 222 is 
disposed betWeen a radial face 300A of a forWard shoulder 
301 of the sleeve 214 and a chuck hub radial face 296A, such 
as a Washer 296 mounted about the outer cylindrical surface 
90 of the chuck hub 212. The sleeve spring 222 thus biases 
the sleeve 214 toWard a forWard end 230 of the chuck hub 



US 2001/0043841 A1 

212. RearWard longitudinal movement of the sleeve 214 
relative to the hub 212 compresses the sleeve spring 222 
betWeen the Washer 296 and the forward shoulder 301. An 
annular notch 299 (shoWn in phantom in FIG. 7) may 
optionally be provided in the forWard shoulder 301 to seat 
the sleeve spring 222 on the forWard shoulder 301. 

[0067] The sleeve spring 222 biases the movable sleeve 
214 forWard, bringing an angular inner face 300 of the 
forWard shoulder 301 into contact With the bit detent ball 
216 and causing an inner circumferential face 302 of a rear 
shoulder 298 to interact With the shuttle detent ball 220. The 
forWard shoulder 301 urges the detent ball 216 radially 
inWard into contact With the retaining shoulders 292A and 
292B of a front radial bore 286 in the chuck hub 212, and 
the ball 216 eXtends partially into the tool bit bore 236. 
When a tool bit 40 is in the tool bit bore 236 (as shoWn in 
FIG. 7), the ball 216 is received Within the circumferential 
groove 44 of the tool bit shank 42 and engages the rear 
radius shoulder 46 thereof (thus locking the tool bit from 
longitudinal movement relative to the tool bit bore 236). 

[0068] In this embodiment, the forWard shoulder 301 is 
disposed rearWardly of the front bore 286 (as opposed to 
being disposed forWard of the front bore 86 in the ?rst 
embodiment). Thus, as the sleeve 214 is biased by the sleeve 
spring 222 in a forWard direction (or toWards the forWard 
end 230 of the hub212) the forWard shoulder 301 moves 
forWardly to engage the detent ball 216 (as opposed to 
rearWardly as Was described in the previous embodiment). 
The locking in position of the detent ball 216 so as to ?X the 
position of the tool bit 40 in place in the chuck hub 212 
occurs as Was described With respect to the ?rst embodi 
ment. The rear shoulder 298 includes a inner face 302 and 
a retaining face 310. The inner face 302 is disposed radially 
inWardly in relation to the retaining face 310. When the 
sleeve 214 is biased to its forWard position, the inner face 
302 is engaged With the shuttle detent ball 220 (see FIG. 7). 
The shuttle detent ball 220 is disposed in a rear radial bore 
288 and is urged into the tool bit bore 236 and into contact 
With a loWer face 274 on the shuttle 224, in the same fashion 
as Was described With respect to the previous embodiment. 
In this embodiment, the inner face 302 is rearWard of the 
retaining face 310 (toWards a driven end 232 of the hub 212) 
as opposed to the previously described embodiment, Where 
the retaining face 110 Was disposed rearWard of the inner 
face 102. It becomes apparent, therefore, that by simply 
reversing the relative positions of the surfaces Which engage 
the bit detent ball and the shuttle detent ball and by sWitch 
ing the biasing orientation of the sleeve spring so as to bias 
the sleeve forWardly instead of rearWardly, the basic struc 
ture of the inventive locking quick-change chuck assembly 
is retained, although the direction the sleeve must be trans 
lated to operate the chuck is reversed. The shuttle operates 
the same in both instances. 

[0069] To illustrate, removing the tool bit 40 from the 
chuck 210 is illustrated in FIG. 8. The sleeve 214 is moved 
rearWardly in the direction of arroW 312 by the operator, 
compressing the sleeve spring 222. The inner face 300 of the 
forWard shoulder 301 of the sleeve 214 is disengaged from 
the bit detent ball 216. Thus, the ball 216 is not constrained 
from rotation or radial movement out of the tool bit bore 236 
(radially Within the front bore 286) by the sleeve 214. 

[0070] Additionally, the rearWard movement 312 of the 
sleeve 214 alloWs the shuttle detent ball 220 to move radially 
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out of the tool bit bore 236 through the rear bore 288. The 
rear shoulder 298 of the sleeve 214 is moved rearWardly 
relative to the rear bore 288 so that the inner face 302 thereof 
no longer prevents the shuttle detent ball 220 from moving 
radially outWard from the tool bit bore 236. The retaining 
face 310 (Which may also include a horiZontal portion 
similar to the outer face 108 described With respect to the 
embodiment of FIG. 1) is de?ned to alloW the shuttle detent 
ball 220 to travel into a cavity 311 formed betWeen the 
retaining face 310 and the outer surface 290 of the chuck hub 
212. 

[0071] The shuttle spring 226 urges the shuttle 224 for 
Ward (to the position shoWn in FIG. 8) Which in turn causes 
the shuttle 224 to push the shuttle detent ball 220 radially 
outWard, through the rear bore 288 (as Was described With 
respect to the ?rst embodiment). The detent ball 220 moves 
radially outWardly until it encounters the retaining face 310 
of the rear shoulder 298 of the sleeve 214. The ball 220 is 
stopped by the retaining face 310 of the rear shoulder 298 
before it can pass completely out of the tool bit bore 236 and 
the rear bore 288. The shuttle 224 is free to move forWard 
(in the same manner as Was described With respect to the 
previous embodiment) until it rests on an interim face 278 of 
the shuttle 224. 

[0072] Once the sleeve 214 is moved by the operator 
rearWard 312 so that the shuttle detent ball 220 is able to 
move outWard into the rear shoulder cavity 311, the operator 
can let go of the sleeve 214. The sleeve 214 continues to be 
urged forWardly (in direction of arroW 314) by the sleeve 
spring 222. HoWever, the retaining face 310 on the sleeve 
214 engages the shuttle detent ball 220 and prevents the 
sleeve 214 from returning to the forWard position (its 
position in FIG. 7). The longitudinal bias force of the sleeve 
spring 222 on the sleeve 214 is transferred by the retaining 
face 310 of the rear shoulder 298 to the shuttle detent ball 
220. The force of the sleeve spring 222 on the shuttle detent 
ball 220 is countered longitudinally by a Wall 288A of the 
rear bore 288 and radially (in the normal direction) by the 
shuttle 224. The inventive chuck 210 is thereby placed in a 
tool bit load/unload mode, With the shuttle 224 biased to a 
forWard position and the sleeve 214 locked in the rearWard 
position (see FIG. 8). 

[0073] Preferably, the forWard movement of the shuttle 
224 pushes the tool bit 40 partially out of the tool bit bore 
236. Moving the tool bit 40 axially out of the chuck 210 (in 
the direction of arroW 314) displaces the bit detent ball 216 
radially outWardly as the ball 216 rides up the rear radius 
shoulder 46 of the circumferential groove 44 of the tool bit 
shank 42 and onto the rear part 43 of the shank 42 (such as 
described previously). 

[0074] The bit detent ball 216 is biased radially inWardly 
in the front bore 286. An elastomeric O-ring 316 is prefer 
ably disposed annularly about the hub 212 adjacent of the 
front bore 286. The O-ring 316 is disposed forWard of the 
front bore 286 (versus rearWard of the forWard bore 86 in the 
?rst described embodiment) so as to not interfere With the 
movement of the forWard shoulder 301 of the sleeve 214. 
The bit detent ball 216 and its related operative components 
thus serve to lock the tool bit 40 in place in the inventive 
chuck 210, and also to provide frictional resistance to 
longitudinal movement of the tool bit 40 along the tool bit 
bore 236 (by riding on the shank 42 of the tool bit 40). It 








