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.gu~clt COUPLD MBqBDJ:SK J'OR POWD 'IOOL B:ITS 
. . . 

Background of the J:nvention 
. . . . . . . 

Ttiepresent invention relates to coupling mechanisms 
for coupling power tools to tool bits and, more 

s . specifically, relates to the coupling of bits, .such as 
chisel bi ts, for pneumatic . impact too_ls. 

Heretofore, power impact tools, such as air hammers and 
the like, have typically been provided with quick-coupling 
mechanisms for mounting tool bits. one common quick-

10 coupling arrangement includes a coupler with spring-biased 
balls which project radially into a bit shank-receiving bore 
and engage a raised shoulder .. or flange on the .. bit shank. 
Upon insertion of the bit, the shoulder or flange snaps past 
the bi;ills,-which then cooperate with the flange to 

15 resiliently retain the ):)it in place. such couplers rely on 
the spring-biased balls to provide the retention, the balls 
affording only line contact with the bit shoulder.· · Bits may 
inadvertently become disengaged from such couplers in use. 
FUr.thermore, the coupler mechanism is typically adapted to 

, , 20v·· .. b.e-:mounted ... on-.·the·front-·,.end.·,.of"· .. tbe.-tool, .. substantially·-· ... 
extending the overall length of. the tool. 

It is known in other types of tools to_provide aquick­
coupling of bits and the like by use of a keyed coupler with 
a keyway for receiving a key p~rtion of the bit shank which, 

2s once inserted, is rotated to move the key out of alignment 
with the keyway to retain the bit in place. However, 

30 

such rotatably latching coupling.mechanisms have here1;.ofore 
. . . 

been provided with very specialized, and sometimes 
complicated designs • 

.. ·sUJD1Darv of the J:nvention 
It is a general object of the invention to provide an 

.improved quick coupling mechanism for a power tool which 
avoids the disadvantages of prior such mechanisms while 
affording additional structural and op_erating advantages. 

35 An impo:rtant feature of the invention_ is the provision 
of a quick coupling mechanism of the. type set forth, which 
provides improved tool bit retention. 
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A further feature of: the invention is the provision of 

a quick·couplinq mechanism· of the type set forth, which does 

not unduly extend the lenqth of 'the tool and is readily 

adaptable for use with small tools'. 

5 Another feature Of the invention is the provision Of a 

quick couplinq mechanism of the type set forth, which is 

especially adapted for use with pneumatically powered impact 

tools, affordinq a fluid exhaust path throuqh the couplinq 

mechanism. 
10 A still further feature of the invention is the· 

provision of a quick coupiinq mechanism·of the tyPe set 

forth which requires no manipuiation by the user's hand 

holdinq·the tool housinq. 

Another feature of t~e invention is the provision of a 

15 quick couplinqmechanism of the type set forth, which is of 

simple and economical construction. 

certain ones' of these and other features of the 

invention may be attained by providinq a quick couplinq 

mechanism for a power tool comprisinq: a tool housing having 

20 an end- wall:·with''an'"Openinq-therethrouqh-,- the:,open·ing hav-inq_., · 

plural first lobes; a tool bit with a shank having a 

lonqitudinal axis and plural second lobes arranqed so that 

said shank is receivable axially in and removable axially 

from said openinq in a first rotational orientation with 

25 said second.lobes respectively axially aliqned with said 

first lobes, said shankbei~q receivable in said openinq to 

an inserted positiqn wherein.said sebond lobes are disposed 

inwardly of said end wall; and a bias mechanism operable 

when said second lobes are in said inserted position for 

30 resiliently urqinq.said lob~s and said shank to a latched 

condition in a second rotational orientation with said 

second lobes out of axial aliqnment with said first lobes 

and cooperatinq with said end wall to inhibit removal of 

said shank from saidhousinq. 

35 Other features Of the invention may be attained by 

providinq a quick·couplinq mechanism of the type described, 

in which the end wall is formed in an end cap secured to the 
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end of the tool body. 
Still other features of the invention may be attained 

by providing a quick couplinq mechanism of the type 

described, wherein the bias.mechanism includes bias 

5 assemblies respectively disposed in radial bores in the end 

cap, with an end cap cover which both retains the .·bias 

·assemblies in place and is retained in place thereby. 

The invention consists of certain novel features and a 

combination of parts hereinafter fully described, 

10 illustrated in the accompanying drawings, and particularly 

pointed out in the appended cl2'-ims, it being understood that 

various changes in the details may be made without departinq 

from the spirit, or sacrificing any of the advantages of the 

present invention. 

15 Brief Description of the Drawings 

For the purpose of facilitating an understanding of the 

invention, there is illustrated in the accompanying drawings; 

a preferred embodiment thereof, from an inspection of which, 

when considered in connection _with the following 

20' · 'description/ the• ·invent.ion·,; ·,its··' construct-ion·,····and"·· operation·/ 

and many of its advantages should be readily understood and 

appreciated. 

FIG. 1 is a perspective view of a power tool and bit 

incorporating a quick coupling mechanism in accordance with 

25 the present invention, with the bit disengaged from the 

tool; 
FIG. 2 is an ~nlarged end elevational view of the tool 

of FIG. 1 as viewed from the left"".'hand end thereof,. with the 

bit shank engaged and illustrated in section; 

JO FIG. 3 is a fragmentary sectional view taken generally 

along the line 3-3 in FIG. 2; 

FIG. 4 is a sectional view taken generally along the 

line 4-4 in FIG. 3· , 
FIG. 5 . front elevational view of the end cap of J.S a 

35 the tool of FIG. 1; 

FIG. 6 is a sectional view taken generally along the 

line 6-6 in FIG. 5; 
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FIG. 7 is a sectional view taken qenerally alonq the 
line 1~1 in FIG. 5; · 

FIG. 8 is a rear perspective view of the end cap of 

FIG. 5, illustrating one of the detent,balls; and 

5 FIG. 9 is an enlarged, fragmentary, perspective view of 

a portion of the shank of the tool bit of FIG. 1. 
Descriptiop of·the PreferJ:'.edBml>odimept 

Referring to FIG. 1, there is illustrated a power tool, 

generally designated by the numeral 10, which is a pneumatic 

10 impact tool of the type for use with interchangeable tool 

bits, such as a chisel tool bit 50, the bits being coupled 

to the tool by means of a quick coupler mechanism 25 in 

accordance with the present invention. Referrinq also to 

FIGS. 2-4, the power tool 10 is a pneumatically powered tool 

15 and bas a housing 11 including an elongated cylindrical 
inner body 12 (FIG. 3) and an end cap30. The housing 11 

also includes a cylindrical sleeve 13 encirclinq the inner 

body 12 and·· provided on ·its. outer surface with a cushioning r 
grip sheath 14, preferably formed of a suitable elastomeric 

20· ··. · mater-ial.··· -·The"'· tool>lO--,·has···a·, prieumatic:·.-coup·ler·'··1s·~'·atc the'· 

rear end of ~he housing 11 adapted to be coupled to a source 

of pneumatic fluid, such as pressurized air, the coupler 15 

beinq provided with a manually-operated trigqer 16, all in a 

well-known manner. The tool io includes a standard 

25 pneumatic impact motor (not shown), which includes a hammer 

17 which is reciprocated in a chamber 18 for repeatedly 

impacting the tool pit 50, also in a known manner. The 

inner body 12 bas an externally threaded neck 20 at one end 

thereof with a circular end face 21 in which is formed an . 
30 axial bore 19 which communicates with the chamber 18, for 

receivinq the associated tool bit, as will be explained more 

fully below. Formed in the housinq 11 is an exhaust passage 

22 which exits at the front end of the neck 20. 

While a pneumatic impact tool 10 is described for 

35 purposes of illustration, it will be appreciated that the 

general principles of the quick coupler mechanism 25 of the 

present invention may be applicable to other types of tools. 
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The quick coupler mechanism 25 includes cooperating 
' < .... ,,. • 

portions of the end cap 30 and the tool nit so. Referring 
also to FIGS. s-s, the end cap 30 is a generally cup-shaped 
member having a generally cylindrical side wall 31, which 

s has a relatively thick forward portion 31a {FIGS. 4 and 7) 
and a thinner internally threaded rearward portion 31b for 
threaded engagement with the threaded nepk 20 of the tool 
body 12, as is best seen in FIG. 3, the portions 31a and Jlb 
being joined at an annular shoulder 3lc. The side wall 31 is 

10 unitary at its forward end with an end wall 32, which has an 
opening 33 formed therethrough centrally thereof. .The 
opening 33 has f·our arcuate lobes 34 substantially 
equianc:JUlarly spaced-apart and identically shaped and 
dimensioned, each lobe 34 being substantially arcuate in 

15 shape •. Formed in the inner surface of the side wall 31, 
just rearwardly of the shoulder Jlc, is an annular groove or 
channel 35, which communicates with four equiangularly 
spaced exhaust ports 36 f~rmed through the end wall 32; the 
ports 36 beinq respectively angularly spaced about 45° from 

20 .. ,. the· ·open'ing···1obes·'''·34'i'"' · · Also' ·for-med--,throuqh·· •the.-·-side"·wa-11 ..... 3,1 .. , .. · .·· 

forwardly of _tne1annular groove 35 are four equiangularly 
. '.!,;;;, 

spaced radial bores 37, respectively havlnq radial axes 
aiiqned axially of the tool 10 with the radial axes of the 
opening lobes 34. The inner ends of the radial bores 37 

25 communicate with an annular cavity 38 just inwardly of the 
end wal.l 3 2, the cavity 3 8 having a radius which is 
substantially the S!!me as the radial distance from the 
central axis of the tool 10 to the apices of the opening 
lobes 34. 

JO The end cap 30 carries a bias mechanism which includes 
four bias assemblies 40, respectively disposed in the radial 

bores 3 7.. Ref.~ying in particular to FIGS. 2-4 / each of the 
bias asseml;>lies 40 includes a helical _compression spring 41 
and a detent ball 42 which projects into the annular cavity 

35 38 immediately behind the apex of the corresponding one of 
the opening lobes 34. It will. be appreciated that the inner 
ends of the radial bores 37 are peened over to provide an 
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annular lip {not shown) to retain the ball 42 in the 
associated radial bore· 37, in a known inanner. 

The end cap 30 is provided with a cover 45 which is 
also qenerally cup-shaped, havinq a substantially 

5 cylindrical side wall 46 which has formed in its inner 
surface four equiangularly spaced~apart recesses 47 for 
respectively receiving the outer ends of the compression 

· sprinqs 41, as can best be seen in FIGS. 3 and 4. The cover 
45 also has an end wall 48 which has formed therethrouqh a 

io larqe lobed aperture 49, which exposes the openinq 33 in the 
end cap 30 and has ·lobes which ~xpose the exhaust ports 36. 
It will be appreciated that the enqagement of the springs 41 
in the recesses 47 serves to both retain the springs 41 in 
the end cap bores 37 and to retain the cover 45 in place on 

15 the end cap30. However, other means could be utilized to 
·retain the cover 45 in place~ 

Referring· also· to FIG.- 9, the tool bit so is a chisel 
bit, although it will be appreciated that the principles of 

. the invention would apply. to . other ·t:YPes of tool bi ts. ·. The 
·· 20'·" tool· ·bi:t·--"50"· has· an·'··e1'6nqat·ad' byliridrical ··shank · s 1 provided 

at the working end with a chisel blade 52. Formed on the 
shank 51 intermediate its ends and projecting radially 
outwardly therefrom is a lobed shoulder or flange 53, which 
has an outer peripheral surface which defines four 

2s· equiangularly spaced-apart lobes SS separated by valleys 56. 
Each of the lobes ·55 and valleys 56 is arcuate in shape, so 
that the shoulder.SJ has a continuously· curved profile. 
Preferably, the shoulder 53 has a radius at the deepest 
point of each vall~y 56 which is substantially equal to the 

30 radius of the remainder of the shank 51. Each of the lobes 
55 has substantially flat, planar· front and rear faces 57 
and 58 (FIG. 3) lying in planes substantially perpendicular 
to the longitudinal axis of the sharik 51, the rear faces 58 
preferably being chamfered as at 59, at their radially outer 

35 ends. 
In assembly, the bias assemblies 40 are inserted in the 

radial bores·37 of the end cap 30 and then the cover 4s is 

i 

·. ~ 
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mounted in place on the end cap 30. The end cap 30 is then 

threaded.onto the neck 20 of.the power tool·body-12 to a 

fully assembled position, illustrated in FIG. 3, with the 

rear· end of the side wall 31 abuttinq the front end of the 

s housinq·s1eeve 13, and with the shoulder 3lc abuttinq the 

end face 21 of the neck 20. In this assembled condition, 

the exhaust passage 22 of the tool 10 communicates with the 

annular groove or channel. 35 in the end cap 30 to permit air 

to exhaust forwardly through the exhaust ports 36 of the end 

10 cap 30. 
In order to mount the tool bit 50 in the housing 11, 

the rear end of the shank 51 is inserted through the 

aperture 49 in the cover 45 and the opening 33 of the end 

cap 30 into the axial bore 19 in the neck 20. In ·order to 

15 permit full insertion, the lobes 55 on the tool bit 50 must, 

respectively, be aliqned with the lobes 34 of the end cap 

opening 33. In this regard, it will be appreciated that the 

lobes 55 are, respectively, substantially identical in size 

and shape to the lobes 34. As the rear faces 58 of the tool 
20· ''· bit' ·lobes ·ss· ··enter··the ·annular ·cavity ·3·a ·c;f ·the ·end cap· 3·0; 

they engage the detent balls 41 at the . chamfers 59., ·· 

permitting the lobes 55 to cam past the balls 41, retracting 

the balls 42 into the radial bores 37 against the urging of 

the springs 41. Insertion depth is limited by engagement of 

25 the tool bit lobes 55 with the end face 21 of the tool body 

neck 20. 
In this fully inserted position, the tool bit lobed 

shoulder 53 is disposed entirely within the end cap cavity 

38. In this regar~, it will be appreciated that the cavity 

30 38 preferably has an axial depth slightly greater than the 

axial thickness of the lobed shoulder 53 to permit slight 

axial movement of the tool bit so in use. Because the lobes 

55 are arcuate in shape, they make essentially point contact 

with the detent balls 42 at the apices of the lobes 55. 

35 This is an unstable condition and the force of the springs 

41 on the balls 42 will tend to urge the balls down along 

one side or the other of the lobes 55, imparting a slight 
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rotational movement to the tool bit so, thereby moving the 

lobes 55 out of alignment.with the end .cap opening lobes 34 

and into a latched condition, best illustrated in FIGS. 2 

and 4. In this latched condition, the tool bit lobes 55 are 

s trapped behind the end .wall 32 of the end cap 30, 

effectively locking the bit 50 in place. The force of.the 

springs 41 will tend to irihibit inadvertent movement of the 

tool bit so back to the inserting position. 
When it is desired to remove the tool bit 50, it is 

10 pulled axially outwardly and simultaneously rotated against 

the urging of the spring-biased balls 42. When the tool bit 

lobes 55 come back into axial alignment with the end cap 

15 

· opening lobes 34, the bit lobes 55 will pass through the 
opening 33 and permit removal of the bit. 

From the foregoing, it -can be seen that there bas been 
provided an improved quick coupling· mechanism which is of 
simple and economical-construction and provides positive· 

latching of a tool bit in a power tool while minimizing the 

size of the assembly. 
·· 20'·' · · 0Wbi·le··particu1·ar·''. .. embod"iment·s··.--of···the 'present'-'±nvent-ion· 

have been shown and described, it.will be obvious to those 

skilled in the art that changes and modifications may be 

_made without departing from·the invention in its broader 

aspects. Therefore, the aim in the appended claims is to 

2s cover all such changes and modifications as fall within the 
true spirit and scope of the invention. The matter set 

forth in the foreg~ing description and accompanying drawings 

is offered by way_of illustration only and not as a 
limitation. The actual scope of the invention is intended 

30 to be defined in the following claims when viewed in their 

proper perspective based on the prior art. 

..... 

I 
! 
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l. A quick coupling mechanism for a power tool 

comprising: 
5 a tool housing having an end wall with an opening 

therethrough, .the opening having plural ·first lobes; 
a tool bit with a shank having a lo.ngitudinal axis and 

plural second lobes arranged so that said shank is 
receivable axially in and removable axially ·from said 

10 opening in a first rotational orientation-with said second 
lobes respectively axially aligned with sai,..d first lobes, 

said shan15, being receivable in sai~d . opening to an 
inserted position wherein said second lobes are disposed 
inwardly of said end wall; and 

15 a bias mechanism operable when said seQond lobes are in 
said inserted position for resiliently urging said lobes and. 
said .shank to a latched condition in a second rotational 
orientation with said se.cond lobes out of axial alignment 
with said first lobes and cooperating with said end wall to 

20· ·· · · inhibit= ··removal , of· · sa-id···•shank· from' ··said · "h:ou·s-inq ~-· ·. · - · · ·' · · 

2. TheFliick coupling mechanism ·bf claim l, wherein 
the opening has four first lobes and the shank has four 
second lobes. 

3. The quic~ coupling mechanism of claim 1, wherein 
2s each of. said lobes is arcuate , in shape. 

4. The quick coupling mechanism of claim 3, wherein 
said bias mechanism includes a plurality of spring-biased 
balls equal in number to said second lobes. 

5. The quick coupling mechanism of claim 4, ·.wherein 
30 said.tool housing includes a .plurality of radial bores in 

which said spring-biased balls are respectively disposed. 
6. Thepiqpick coupling mechanism ;of claim 4, wherein 

each of said lObes has a rear face chamfered to facilitate 
camming engagement with an associated one of said balls. 

35 7. The quick coupling mechanism of claim 1, wherein 
said power tool is a pneumatically operated tool and said 
end wall includes a plurality of exhaust ports. 
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8. The quick coupling mechanism of claim 1, wherein 

said tool bit is a chisel bit. 

9. The quick coupling mechanism of claim 8, . wherein 

said housing includes a cavity inwardly of said end·wall 

5 having an axial depth slightly greater than the.axial 

thickne·ss of said second lobes to accommodate limited axial 
movement.of said shank in its· latched ·condition. 

10 

10. A quick coupling mechanism for a power tool 

comprising: 
an elongated tool body having· an end-surface with an 

axial bore formed therein; 
an end cap.secured to the tool body and having an end 

wall spaced axially from said end surface for cooperation 

therewith to define a cavity,· said end wall having formed 

15 therethrough an opening with plural first lobes; 
a tool bit with a shank having plural· second lobes 

arranged so that said shank is receivable axially in and 

removable axially from the bore in a first rotational 
orientation with said ·second lobes axially aligned with said 

20' ··· ··first,,·lobesr·· , , ·· ·· 
said sh~nk being receivable in said bore to an inserted 

position wherein said second lobes are disposed in said 

cavity; and 
a bias mechanism ·operable when said second lobes are in 

2s said cavity for resiliently urging said lobes and said shank 

to a latched condition in a second rotational orientation 

with said second lo.bes out of axial alignment with said 
first lobes and cooperating with s·aid end wall to inhibit 

removal of said shank from said bore. 

JO 11. The quick coupling mechanism of claim·10, wherein 

said end cap is threadedly engaged with said tool body. 

12. The quick·· coupling mechanism of claim 10, wherein 

said bias mechanism is carried by said end cap. 
13. The quick coupling.mechanism of ·claim 12, wherein 

35 said end cap includes a plurality of radial bores 
communicating with said·· cavity, said bias mechanism 
including a plurality of b.ias assemblies respectively 

t 
.\ 

( 
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disp()sed .in said radial bo:t"es. 
14. The.quick coupling mechanism of claim. 13,- wherein 

each of said bias assemblies includes a de~ent ball 
projecting into said cavity and a bias sprinq resiliently 

s urqinq the ball toward the cavity. 
15. The quick coupling mechanism of claim 14, wherein 

each of said· lobes has an arcuate periphery and an inner 
surface. chamfered to facilitate enqaqementwith the 
associated ball. 

10 16... The quick couplinc1 mechanism of .. · claim 10, wherein 
the power tool is pneumatically_ powered,.the tool body 
havinq an exhaust passaqe and said end.cap havinq an annular 
exhaust channel communicating with said passaqe .· and a 
plurality of exhaust ports formed throuqh said .. end wall and 

1s communicating with said passage. 
17. A quick coupling mechanism for.a power tool 

comprising: 
an elongated tool body having an end surface with an. 

axial bore formed therein; 
20 ·· an end ·cap havinq· a s"id"Er wa·1i-·'s·ecured- ·to the ·too1···body···· · 

and an end wall spaced axially from said end surface.for 
cooperation therewith to define a cavity, 

said side wall-havinq a· plurality of circumferentially 
spaced radial bores therein communicating with said· cavity 

2s and said end wall havinq f.ormed therettirough an opening with. 
plural first lo~es communicating with said cavity; 

a tool bit with a shank having plural second lobes 
arranqed so that said shank is receivable axially in and 
removable axially from the axial bore in a first rotational 

30 orientation with said second lobes axially aligned with said 
first lobes, 

said shank being receivable in said bore to an inserted 
position wherein said second lobes are disposed in said 
cavity; and 

35 a plurality of bias assemblies respectively disposed in 

said radial bores and projectinq into said cavity and 
operable when said second lobes are in said cavity for 
resiliently urging said second lobes to a latched condition 
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in a second rotational orientation with said second lobes 
out of·axi"al aliqnment with said first ·lobes and cooperatinq 
with said end wall to inhibit removal of said.shank from 
said housing; and 

5 a cover on said end cap overlying said radial bores for 
retaininq said bias assemblies therein. 

18. The quick coupling mechanism of claim 17, wherein 
the power tool is pneumati~ally powered, the tool body 
havinq an exhaust passaqe and said end cap havinq an annular 

10 exhaust channel communicating with said passage and a 
plurality of exhaust ports formed through said end wall and 
communicating with said passage. 

19. The quick coupling mechanism of claim 18, wherein 
said cover has an end wall portion with an aperture therein 

15 shaped and dimensioned to expose sa·id opening a·nd said 
exhaust ports. 

20. The quick couplinq mechanism of claim 18, wherein 
said tool bit· is a· chisel.bit. 

21. The quick coupling mechanism of claim 20, wherein 
20· . -said" cavity . has an axial' depth "'sli'c;Jhtiy ·greater than the 

axial thickness of said second lobes to accommodate limited 
axial movement of said tool bit in its latched condition. 

22. The quick couplinq mechanism of claim 17, wherein 
said cover has plural recesses respectively radially aliqned 

25 with said radial bores and respectively receiving said bias 
assemblies to retain said cover in place. 


