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either a clockwise or counterclockwise direction. Usually, a lever is provided on

the working head to allow the user to select the desired rotation of the drive stud.

The drive stud, in turn, receives a selected one of a plurality of sockets,
socket adapters, extenders, and the like, which may be referred to as a work
piece that engages the nut or bolt head. A socket, for example, has an opening
sized and adapted to receive the drive stud. A second opening is located
oppositely of the drive stud opening with this second opening having teeth and
an opening sized to receive a nut, bolt head and the like. A set of such sockets
is usually provided allowing the user to interchange sockets for differently sized
nuts and bolts. Adapters and extenders have an opening to receive the drive
stud and an opposite drive stud to receive a socket or other piece.
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remprocal in the longitudinal direction. The release pin has a head that protrudes
from the wrench, opposite the drive stud, to provide a button whereby a user can
depress the release pin against the force of a return spring. Depressing the
release pin moves the cavity into registration with the detent ball so that there is
no spring actuated force on the detent ball allowing the socket to be easily
removed. When released, the release pin is biased so that it presses against the
detent ball thereby retaining the socket on the drive stud. Another example of a
quick release mechanism is disclosed in U.S. Patent No. 4,420,995 issued
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mult?ple mechanisms presenting a cluttered appearance for the head. In
addition, since the slide actuator projects upwardly from the working head, it can
interfere with using the wrench in confined spaces.

Accordingly, there remains a need for improved ratchet wrenches having a
more streamlined appearance including generally flat and generally uninterrupted
upper surfaces. A need exists, also, for ratchet wrenches that incorporate
improved quick release mechanisms for the sockets used therewith. There is a
need for ratchet wrenches that have pawl control release mechanisms that are

convenient and more accessible to the user. There is a further need for quick
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dlsclosed herein is the provision of an actuator for a quick release mechanism

that is easily accessible to the user whereby the user may release a socket with
the same hand that is holding the handle of the wrench.

Yet another aspect of the exemplary embodiments is the construction of a
ratchet wrench having a quick release mechanism wherein the working head has
a reduced profile.

A still further aspect of the disclosed embodiments of the present invention
is to provide an improved pawl and pawl actuator mechanism for the drive
member of a ratcheting assembly.

According to the present invention, a ratchet wrench is provided which is
adapted to engage a work piece whereby a user may apply a rotational force

thereto with mechanical advantage. According to the exemplary embodiments
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In one of the disclosed embodiments, the upper surface of the working
head is formed by an upper surface of the body portion. In another embodiment,
a cover plate is provided which is mounted to the body portion. The cover plate
has a lower cover surface that confronts the body portion and an upper cover
surface defining the generally flat and generally uninterrupted upper surface of
the working head. While the cover plate may be mounted in any convenient

manner, in the disclosed embodiment, the body portion has an plurality of locking
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diameter of the rod. The rod axis can also be oriented at an acute angle with
respect to a transverse axis that is generally perpendicular to both the
longitudinal axis and the rotational axis. This acute angle may be selected as
desired, but in some embodiments, is oriented at an angle range of about fifteen

to sixty degrees. Furthermore, the body portion may include a shroud disposed
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assists in retaining the work piece thereon and a release state wherein the work

piece is released from the drive stud. The quick release mechanism can further
include a longitudinally oriented and longitudinally moveable release actuator
disposed in the working head. This release actuator is operative to slideably
move between a retracted position and an advanced position. The release
actuator, when in the advanced position, is operative to move the quick release
mechanism to release state. The quick release mechanism may be biased

toward the retained state, if desired.



drive teeth. A drive stud can project axially of the
drive portion. Here, the paw nenber includes paw

WO e@blo70per ati ve t o engage the drive teeth w tPCT/H82005/047525
drive stud being operative 80 engage the work piece
either directly or through a renovable socket. In the
di scl osed enbodi nents, a quick rel ease nechanismis
associated with the drive stud. This rel ease nmechani sm
has a retain state that assists in retaining the work
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aftBciated HHRr RABSIsRShd Mdin aa I @driidiratiére nsthiHeablisieiag detailed
not have the generally flat and general
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deggiriptien r obttee eypeplasrembedimants h\é‘h%rﬁ@iiﬂ@ ingggher with the
| L I l ease nechani sm disclosed in
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undefigutod i a &n Blapotiew abihet iatahebivreneh shawnig higure 1;
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per spective view ofdg ratchet wench according to the
ot

thp!r@ eé)@’é?ﬁﬂhaﬂpw Wéht: of the present invention;
Fi QUEBUF 5Sisda ttep ARNisth AW tAE WhRiNRhea& lof WheN@lthet wrench

shown™in Figure 1;

shown without the cover plate and the slide actuator;

Figure 6 is a bottom view in perspective showing the working head with
the ratcheting mechanism removed therefrom;

Figure 7 is a botfom view in perspective of the cover plate for the head of
the ratchet wrench shown in Figures 1-4;

Figure 8 is a side view in elevation of the release pin of the ratchet wrench
shown in Figures 1-4;

Figure 9 is a perspective view of a first exemplary embodiment of the slide
actuator used with the ratchet wrench of Figures 1-4;

Figure 10 is a bottom plan view of the slide actuator shown in Figure 9;

Figure 11 is a cross-sectional view taken about lines 11-11 of Figure 10;



Figure 3 is a cross-sectional view taken about |ines
3-3 of Figure 2; Figure 4 is an expl oded perspective

wQ 2@/o7dokbust rati ng the conponents of the rat chrCT/MR®O®M7525
shown in Figure 1; Figure Pis a top plan view of the
wor ki ng head of the ratchet wench shown w thout the
cover plate and the slide actuator; Figure 6 is a
bottom view i n perspective show ng the working head

with the ratcheti n% nmechani sm renoved t herefrom
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bottom pl an vi ew of the slide actuator shown 1n gure
Figuras tR(ppand 126b)a cross-sectional view taken about

' | negiglids 341is0h 165h WAS vidy IdraHEER boiid. 31‘25 lid8" &ctuator
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i N CFigGfe $6G§ i0 @b@w\@gvubW%fqn@rfatwm sortibhef 2l $Ife actuator
actuator and rel ease pin correspondin respectively,

agapreting de esthirg egbagimentfiihe PFEPS@WF @Vfﬂ?@% a top plan
vi eV‘FlgLré he far %gnﬁ%tn%&& f‘atél#étqﬁre‘?\% Uef?:’i:B{ding to another

accordi ng 0 a secC t he presen
embudinteérdof the presentlibverstian cr oss- secti onal vi ew taken
b I 15- 15 F 14:
oor spauid T i s e Hlevaerhe HEheSyreoliof figure 17
act UsiyQre 99 &4 B 8lahVie bitineCratimee dirsfot ofdfiglifke! 7;

present invention; Figure 17 is a perspecti ve vi ew of
a r arigHea 2Qiscn sideadewinpleyation ahiberaichehweenchesitFigare 17;

t he Ppﬁﬁeeﬂi é%‘ﬁ%ﬂ&‘n%ﬂ A \/%W@ftﬁé rétfs’hépwure ‘{d;%duﬁ 17;

el evavr on- of rat W enc
Figure 22 is a top view in partial cross- sectlon showing the ratchet

mechanism of the ratchet wrench of Figure 17 in a neutral position;

Figure 23 is a top view in partial cross-section, similar to Figure 22,
showing the ratchet mechanism in a first engaged state;

Figure 24 is an exploded perspective view of some of the elements of the
ratchet mechanism illustrated in Figures 22 and 23;

Figure 25 is a perspective view, similar to Figure 24, but showing the
elements of the ratchet mechanism in an assembled state;

Figure 26 is a top view in partial cross-section showing another
embodiment of a ratchet mechanism according to the present invention;

Figure 27 is a perspective view of a still another embodiment of the ratchet
mechanism according to the present invention;

Figure 28 is a top view in partial cross-section showing another

embodiment of the ratchet mechanism according to the present invention;



Figure 19 is a top plan view of the ratchet wench of
Figure 17; Figure 20 is a side view in elevation of

wo b@ezdoehet wrench of Figure 17; Figure 2 1 iBCHUS2005/047525
bottom pl an view of the ratiehet wench of Figure 17;
Figure 22 is a top viewin partial cross-section
showi ng the ratchet nechani smof the ratchet wench of
Figure 17 in a neutral position; Figure 23 is a top
view in partial cross-section, simlar to Figure 22
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Figure 33 i's a si de view in el evation
tr@lhowrmgh@ref@btlm ekirectien o‘xﬁﬁbe rretshiebmesghaniam paith these controls

BB Pihe B ir B et St R8¢ el whRrieepe more

cOmediant fonvpatdtion bys trge nssralbuy fulthee giredides fooahsyppendurface
thia? ispt?r{iﬁtie?rlﬂlp?ercl %y a ratchet control lever. Such uninterrupted surface allows
a location for the placement of large custom logos, indicia, and the like. If
desired, the selected design may be embossed or debossed such that the
aesthetic effect created thereby is a raised design, an indented design, or a
combination thereof. Other appropriate methods of forming or otherwise placing
the design on the uninterrupted surface are also contemplated, such as screen-
printing, casting forging, machining, and the like.

The present invention also is generally directed to ratchet wrenches
having a quick release mechanism for the sockets used therewith. With the
structure described in the exemplary embodiments, a slide actuator is positioned
and oriented for convenient, easy use by a person employing the ratchet wrench
in a mechanical operation. Moreover, the ratchet wrench described in the

exemplary embodiments has a minimum number of parts and is easy to



directed to ratchet wenches that incorporate a
swi tchabl e ratchet nechanism Several features for the
WO adoelog202¢ ool of the present invention provi dePCT/US2005/047525
advant ages over the prior att. On one hand, the
present invention provides ratchet controls that vary
the effective direction of the ratchet nechanismwth
these controls being oriented |aterally of the ratchet
head Not only is this feature nore conveni ent for
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thepdste hﬁfa meast boft- hdzat. cChaienheded h UGB Sosheldiication) tﬁe ratchet
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Mpehqyismi relaages dior az e glowdree mqvgmﬁnt ithraihagglesin @ 'direction
oIR8 1k Rl Rirl&tidrPhvAfid ARPUrAXSRd 18 remains stationary. However,

the ratchet mechanism is switchable so the user may reverse the drive direction
and the release direction.

It should be appreciated by the ordinarily skilled person in this field that,
while the mechanisms of the present invention are described with respect to a
ratchet wrench having drive stud 18, other drive structures could be provided.
For example, instead of drive stud 18, the wrench could be a pre-formed cavity
adapted to receive a work piece.

In this exemplary embodiment, however, drive stud 18 is adapted to

receive various interchangeable sockets and a set of sockets of different sizes for



"X". As shown, ratchet head 16 has a generally fl at
and generally uninterrupted upper surface. By "flat"
w0 oob®720R@Nt that the surface is either planarPOr/US1005@47525
to planar which would include slightly convex or
slightly concave surfaces. By "uninterrupted” it is
meant that no portions of the working parts or
el enents of the ratchet wench protrude t hrough the

surface so as to be riorl se ive stud 18
diftgrars SgSHOKPISIRD. AppItoITiRg Bifh Tt riedhapipr 4 diconuished
byBERRG B ré rha faﬂﬁrbf Y3 frettﬁtse@hd rhlémeunve stud

dlrectlonln endlcu ar to axis "X
1&tmnro1/81edswltb@1mjestobalha® tmﬁﬂﬂ&awd@teramaﬁtaag@ecm stm:ket on

S 5uleh BT oY Farelhe o oL P BBlal N3 R R biaseo

rldedlgt etwiafdly in® RIS HUeb ar finigofdrcd. Ehg gliekatlease feature of
mechani smrel eases so as to allow free novenent of the

rafied veeneh 4048 FtiqlisH kypPigsiactiatae@lr i ve directi on
whi I¢nd B u&ﬁfé’&n@&&ﬁstﬂtﬁztlbﬁ'@'ré’téh ﬁfén@ﬂ"%'bys nld%ﬂ%i/&r in greater

t he ratcﬁet mechanismis switch %]Ie SO0 the user
detailém fcguree 3e6.i Vierel it owyi loa seen thatavieakh ddehal aeirNeomember
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44 b3 Ry iTRRBP G Hcior? i ALt artiaR g iy, iented
drifeERRIN 4PN\ §10d aArseedendd idpngHudinkily él@ﬁ'&@tatbﬂaﬁams “X” and
rat chet wench having drive stud 18, other dri

isdpred integraty i wersirRarfieedl- = d@ﬁ%ﬂﬁﬁde'n grﬁﬂ%é@t@f below,
dr‘iv(fapt ggﬁeli‘%]@as 4 BRialy 8RR S, B ! tﬁﬁﬁfefnﬂg'm ‘éf/b\fé,t%rmed

to receive a work piece. I's exénplar
thendin dioramto, receivevielgaserpiv &0s tDetetiBbalt 2@ daptasedtinside this bore

ei ve. var.ious I npterchangeabl e s ers as
o] et BiveR b A Froplorrai e Rianind BAfGie R Sifpwsh of arive
stpgages. Switching of the ratchet nmechanismis
acconpl i shed by control menbers in the form of pins 22
and Agpring Wn'% pEp\ided e exedr mémyva;alyl@recée%rm@smdorce on

re‘%#sl% ng el%th@élj\d,ﬁgletage%?rﬁgb irg@l'jc%ssr %ﬁe sﬁ‘lta@éeb dﬁ%nl?ead 54 and

et on'drive Scri
a @r@tudmaﬂy;teatdndm shvaft 8@t Shiaftte8 hal@ dwoddi carstmj/ 58 formed at a

it e etk Bncate bl pad 5 wil o Sh B iaffing il cetent ba
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construction of ratchet wench 10 is illustrated in

ragedtheaddt® and isefainret dereingby @eseal G4, rptgptipe Halent2 and a
retdlALr WiiB"84. 10R8@Rti6h It dBEM0Chrovided with an opening 63 to
accommodate drive stud 18. Ratchet head 16 further supports a pawl 30 in
cavity 70 and mounts pawl actuator pins 22 and 24. 'To this end, a pair of
openings 32 and 34 receive the pawl actuator pins, and the heads of the pawl
actuator pins are protected by shrouds 36 and 38, respectively. Pawl member 30
interacts with drive member 40 to control the ratcheting direction.

The structure of working head 16 may be appreciated with further
reference to Figures 5 and 6. Here, it may be seen that working head 16
includes a body portion 17 that has a cavity 70 formed therein which has two

intersecting, circular chambers 72 and 74 to receive drive member 40 and pawl



40 having a cylindrical upper portion 4 1 with a

plurality of longitudinally oriented drive teeth 42.
woeise7dead 18 extends |ongitudinally al ong roPEL/USI085/047525

axis "X" and is formed intdgrally with upper portion 4

1. As described in greater detail below drive nenber

40 has a axially oriented bore, with two differing

di aneters, forned therein so as to receive release pin

50. Detent ball 20 is placed inside this bore and is
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the pawl actuator pins,_ and the heads of the
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40 to contr he ratcheting direct
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intersecting, circular chanbers 72 and to receive
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b@grggSéhgtg:osver pla eSéG has a generally flat plate havmg);/ a rounded edge 88,
a top surface 90 (Figure 4) and a lower surface 92. Cover plate 66 has a
perimeter that is generally congruent with the perimeter of the upper surface 19
of body portion 17 such that, when lower surface 92 of cover plate 66 confronts
upper surface 19, the perimeter of the junction between the surrounding side wall
of body portion 17 and cover plate 66 is generally smooth, arcuate configuration.
Lower surface 92 of cover plate 66 has a plurality of split, spring posts or locking
posts 94 formed by a pair of spring sections 96 separated by split 98
therebetween and which together form an enlarged locking head 100. Each of
locking posts 94 are sized so that they may be forced fit into respective ports 68.

When this happens, spring sections 96 are compressed together to allow



As may be further seen wth reference to Figures 4 and
5, body portion 17 includes a channel 28 which
wa@iodamdoge r ecei ves a rel ease or slide actuat orPRBUS2005/047525
therein. Slide actuator 261#s retai ned by a cover
plate 66 that nounts onto body portion 17 in any
conveni ent, nmechanically sound engagenent. For
exanple in this enbodi ment, body portion 17 includes
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has a plurality of split, spring posts or | ocking
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b8.sebartat idviveayiedes e@ninchales an axial bore 124 that has an upper
portion 126 of larger diameter than lower portion 128. Thus, bore 124 has a
shoulder 130 located at the junction between upper portion 126 and lower portion
128. This shoulder provides a seat for spring 52. To this end, upper portion 126
of bore 124 is configured for close fitted mated engagement with pin head 54
while lower portion 128 of bore 124 is sized for close fitted engagement with
shaft 56 of release pin 50. Spring 52 is received in upper portion 126 of bore 124
and is thus trapped between pin head 54 and the seat provided by shoulder 130.

Spring 52 operates to bias release pin 50 in an upward direction.



pin head 54 is |ocated on one end of shaft 56 while

the other end of shaft 56 has bay 58 forned therein.
wereveloeads 54 has a coni cal section 102 whi ch heST/aS®0He17525

surface 104 forned at an angle "a" with respect to a

pl ane perpendi cular to the |ongitudinal axis of shaft

56. The structure of slide actuator 26 is illustrated

in greater detail in Figures 9-1 1. Here, it nay be

seen that slide actuator 26 has a | ongitudi nal
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|rect|on en in the socket retaining position or

proyidesseitls eafias, pkinawiamp Wwalhibe shaisfprraed at e pngtend” which
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Figure 16 illustrates a third embodiment of the forward portion of a slide
actuator 160 which includes an enlarged head 162 formed by a pair of arms 166
at a forward end of shank 164. Arms 166 form a generally U-shaped yoke so
that they are in spaced apart, opposed relation to one another. A roller pin 168 is
rotatably journaled on an axle pin 170 so that it may rotate relative to axle pin
170 as enlarged head 162 is advanced across pin head 54 of release pin 50.

Another exemplary embodiment of a ratchet wrench according to the

present invention is introduced in Figures 17-21. Here, ratchet wrench 210



tending to bias it outwardly in a radial direction. As

is shown in Figure 12(a), however, slide actuator 56
woreyeloz203é i d forwardly in a direction of arrowCEUSMWaEM7525

a user is exerts a forward1directed force on thunb

knob 114. This advances slide actuator 26 forwardly to

t he socket rel ease position shown in Figures 12(b) and

13(b). Thus, when a forwardly directed force is

exerted on sI ide actuator 26, ra wal | 118 attacks
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ratchet wench according t
and generally uninterrupted upper surface IS provided by the upper surface 219
of body portion 217. As is illustrated in these figures, the control elements are in
the form of pins 222 and 224 which have head portions protected by shrouds 226
and 228, respectively. Shrouds 226 and 228 help reduce the likelihood of
inadvertent movement of the respective pin 222 and 224 during use of the tool so
that there is less likelihood of disengagement of the ratchet mechanism from-the
selected drive direction. Moreover, as is seen in these Figures, top surface 220
of ratchet head 216 thus is devoid of the typical ratchet control lever leaving it
relatively uninterrupted so that a trademark or logo 230 may be imprinted thereon

here illustrated as the letters “Ted”.



present invention is introduced in Figures 17-21 .

Here, ratchet wench 210i ncl udes a handl e 212 provi ded
waowdoe/ozoshank 214 that supports a ratchet headPQI/LIS2009847525

may be seen in these figurd%, ratchet head 216

includes a rotatable drive shaft 218 projecting in a

general perpendicular direction to the |ongitudinal

axis "L" along a drive axis "X'. Drive shaft 218, as

is known in the art, may be controlled by a ratchet
mech&he satchet me&hanmehs%wah dhe 1atchst wegnghedf Figuiase17-21 is
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this enbodi ment, however, drive shaft 218 is adapted

tqeéh pelec?bleanc A8 whigh Blayiselegiively engagerteaiticida of dive member

o8 UERGTh (5787 o BoE 04t o IR oefiZ ot g memoor
24@r driviee nremt lodre24 Orecdya ratate rel'dtlvehorma}mgw eseh ofsratchet head 216.
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not have a cover plate so that the generally flat and

mgeMEak4Q diivenmamigst 40 ipipte insihe aPBOSIE PBGianedubs locked

H%%Rﬁﬁ e 219 of body portion 217. As is
aé‘{ﬂﬁﬁs ra %@%an%t%hese figures, the control elenents are
i n t Qaefsuchearigagemen? BAllasicht&? ih Figuoh 28 axherbeadi| teeth 262 are

ehoAgding feeiR 22 Gl dierse 2th 558138 TfERona ane sivection, as is

krhdwliﬁ" dérémbﬁ%menéeabnﬁ@vsmea %tot hghgas éﬁfé@qft' VeThis is
pin 222 and 224 during use of the tool so that there
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s%é&ﬁ\éerkls %Wﬁfap @cféi%rﬁ?ﬁ;agg QE{QOI\[’/)\ﬁWSeW Pg\% 'e%eljl\{bégé)\@rtoggled
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ratchet control ng i .
n order to manlpuYa(?e pavﬁ eler%en¥ 250 between these two positions,

then, pins 222 and 224 are provided. Each of pins 222 and 224 includes an
enlarged head 268 from which extends a rod 270 that terminates in an annular
portion 272 having an oval shaped opening 274 formed therein. Opening 274, as
is illustrated in Figure 25, is adapted to mount over post 256. With reference to
Figures 22 and 23, it may be seen that these pins 222 and 224 extend through
bores 276 and 278, respectively so that they are oriented approximately fifteen
degrees from transverse axis “T” that is perpendicular to both longitudinal axis “L”



relatively uninterrupted so that a trademark or | ogo

230 may be inprinted thereon here illustrated as the

WO 2d0ber2926 Ted" . The ratchet mechani sm used wi t hP€T18S2005/047525
ratchet wench of Figures 1¥-21 is illustrated in
greater detail in Figures 22-25 and includes many

conponents that are generally of the type known for
such ratchet mechanisns. As is known such structures,

drive shaft 2 18 is_ typically fornmed integrally with a
aegﬂth&]aﬁawal axisv&’. wghgépamdpﬁ@ssmsof@s ected pin, such as pin

I
252 AT R oo R TR e T okl et or e
pawl ’@euawwhyhéctdethrfmmafydmm aneen ke 461 rDe;R@Sa’lngdhalother pin of
r 240, however, is controlled

Z%SQNEQ\}(P r%\feé%\r(n's ?@@ag\ﬂpﬁﬂt in this enbodinent,

i ncl pSHheR cXaMlpldyasmbadiRt b8 the tp@@ﬁ#ﬂ iRGntRIOlseRtisRated in
t herefrom Tongue 254 supports an upright post 256 and

Fiavee 28esHarep girive gpembee at Iasentmit?dziag pawbﬁdem@ﬁoﬁ@smat has
LS ERRT (I as1 ST 9EE, Brdid 8P Sgafitpdiindily diant hgad 366 n

aasdlectetl datbnbB5B8hSHS. pdmdthiseeﬂboﬂﬁﬂerﬁngla@e:cnmm fof 22 ratchet
menber 240

of dri
dfesian 5oy S Sl Rl 225 Which SR trRaayTaa tRighigB aichet head
3peW piRess Apitideq % Fodl Bi7E &hAESIHHOrE4E pRfdbisdad ?bﬁtdn@rBGS on

in an opposite direction. Wen the other set o

om@&lw thepsd. é’ng@ﬁ@i@@pwcmgohﬂ"ydmmeroﬂ@?@eanotmecelved
t
of 54 el 8 Bl i SO0 TRRL ol 8 i or ran
remaawtre rIngages phus taedth add ittrereby uhandiRg e radcipetwirection.

teeth 262 are en ag n eet 2 of drive nber 240. :
o aANGREF GrETRA | FMBARITENY oF dhe present; Svatibinls fdairated i
F@u@é@?t 23 bﬁlb%ﬂfmé‘& &h?@%‘ pirf‘él@nféﬁﬂ@@é?%ﬁ 42thf§at laPe similar
acco:gal i shed means o BI‘I ng 64 that carries a

tgpinerd2haad 2@6 exnept,sa| thist erpepgimengalgies 492t and ¢245me linearly
@é}%o‘z\%ﬁh %8 rfe)%r ﬁae?‘aﬂé tl?a%gvéégﬁ%glﬁqngggﬁ?g} Irggonented

rene pOSI 1 ons rrespon oSl
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LT GGl PaSRORUA T 306 GREBHAS) ARG W thus the
rr%%ﬁ{e@\@aon@%&@&oftﬁ@mdvgmt BKbIAMES iA Figishe) t hat

termnates in an annular portion 272 having an oval _
shapédolbge exagpiary erobegionenh of dhey pregeniiingertion, isalustrated in

Figure 28. Here, drive wheel 540 is again controlled by a pawl 550. Pawl pins
522 and 524 engage a post 556 so that alternate advancement pins 522, 524
change the engagement of pawl 550 to alter the ratchet drive direction. Again,
springs 564 biases detent pin 566 to control the ratchet movement. As is noted
in Figure 28, pawl pins 522 and 524 in this embodiment are oriented at a much
larger acute angle, such as forty-five or even sixty degrees, with respect to
transverse axis “T”. From the foregoing then, the pawl pins may be linearly
aligned with one anothgzr along the transverse axis or oriented at an angle with

respect to the axis “T". As contemplated, the angle at which the pawl pins may



is illustrated in Figure 25, is adapted to nount over

post 256. Wth reference to Figures 22 and 23, it may
wheoospe026 hat t hese pins 222 and 224 extend thpoTIgk2005/047525

bores 276 and 278, respectil9ely so that they are

oriented approximately fifteen degrees fromtransverse

axi s "T" that is perpendicular to both |ongitudina

axis "L"and the rotational axis "X'. The manua

depression of a selected pin, such as pin 222 shown in
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left or right reverses the engages paw "teeth and
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622 emein624 4 23pimgl 66Z4agd1atbia$es ai detear Eggd 666 agaihshadwedge
t n r
shameeasiohtsagRg NN AhaRLPanbteat 532 arapsRyserbiseltfar ooz
TRSIdetert pdriisi ﬁaéid@tfenb%lcag G‘BB'a%FéEb dbsptiioagl e with

respect to axis . Thus, 11 di ng novefent of
pi nsAﬂ@ZGEMGWMr@MwF |0j/ tlrp% rpﬁ%ﬁ?m'fdw%frtlonolst IHéstrated in

PP 551888 R s, 222 7oA o TBUAEAT 5 comn s o
ra%mit hwademﬂmewreepbctdﬁemeemgazg‘e ;bdsuis ﬁBEwdt?Smm pawbalement

lustrated in Flgtre 28. Here, drive wheel 540 is
7%%&4“&%&9#1“?%@ gut §po 550. Pawl pins 522 and 524

en9a9§u?esog$tarﬁj5§2 Sholhah Mokt ArfostiM@RE SFRRd hrahare for the
522 24 chagﬁ%e the engagenent of pawl 550 to al

ratefeetratesiebt ofdinevieresente e oo, A i, shopid @gsurmsm@sﬂé@t this
h%@c@lggptoﬂi rbeSQQeci Q/Vlﬁ\oghy Odf ﬁwgeve{r%tl.l%hreattcﬂgfvrﬁg%mség (’jec‘scnbed
above. Here, handle 812 includes a blade 814 that extends from shank 816 so
that a notch shaped shoulders 820 are located at a junction between blade 814
and shank 816. Handle plates 830 and 832 may be secured to blade 814 in any
convenient manner, such as by adhesive or by mechanical fasteners. Handle
plates 830 and 832 may be made of any suitable material, such as a hard plastic,
a soft grip material, metal, wood, etc. Handle plates 830 and 832 may carry
trademark or logo information or other information, as desired. Thus, during

assembly, a standard ratchet wrench may be custom fit with selected handle



in Figure 28, pawl pins 522 and 524 in this enbodi nent
are oriented at a nmuch |larger acute angle, such as

wo coobp7foeee or even sixty degrees, W th respecPCT/US2005/047525
transverse axis "T". From ©2he foregoing then, the paw
pins may be linearly aligned wth one another al ong
the transverse axis or oriented at an angle with
respect to the axis "T". As contenplated, the angl e at

whi ch the pawl pins maybe orijented rel atlve to
Plafack 836, 830 peStpmize thanyeneh der waviqus many 3&8!59ES @@t“butors
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are | ocated on compn Si rat chet head
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SR ot D el Plrbifies Pae 7 R85 1920 Bo2 a RS fitiened
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I&oul d be understood that this handle could be used
Vi%¥C%ny of the various ratchet nechani sns descri bed
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extends from shank 816 so that a notch shaped
individyad éeaiugssoofdhe dissiesederabpodiments Mayrbe sceEmiateddn earying

Ccﬁﬁéinaﬁons. Thus, for example and without limitation, the pawl structure and
the pawl actuator pins can be incorporated into a raichet wrench that does not
have the generally flat and generally uninterrupted upper surface for the working
head. Similarly, the quick release mechanism disclosed in the exemplary
embodiments may be incorporated with a ratchet wrench that does not have the
generally flat and generally uninterrupted upper surface or the particular pawl
member and pawl actuator pin structure.

Accordingly, the present invention has been described with some degree
of particularity directed to the exemplary embodiments of the present invention.

It should be appreciated, though, that modifications or changes may be made to



and shank 8 16. Handl e plates 830 and 832 may be

secured to blade 814 in any conveni ent manner, such as
whooadesé ve or by mechani cal fasteners. Handl BCPUS10e5047525

830 and 832 may be made of 2any suitable material, such

as a hard plastic, a soft grip material, netal, wood,

etc. Handle plates 830 and 832 nmay carry tradenmark or

| ogo information or other information, as desired.

Thus, during assenbly, a standard ratchet wrench may

thseexarpleny EMpoginents «if dae eaesenh invantian et desgﬁmeofrom the
various manufacturers,
ln&l s@%@o&’?c%ﬁtgg‘%ﬁedeq%r keting applications. Wth
reference, now, to Figure 33, it nmay be seen that the
pawl actuator pins according to the present invention
will be nodified in order to reduce the thickness of
the working head. Modre particularly, as is shown in
this figure, each of pawl actuator pins 910 and 912
i nclude an enl arged head 914 and 9 16, respectively.
Each of these enlarged heads 914, 916 has a centra
axis "C'. Arod 920 projects fromenlarged head 914
and termnates in an annular ring 924. Simlarly, a
rod 922 extends fromenlarged head 9 16 to term nate
in an annular ring 926. Annul ar rings 924 and 926 are
adapted to engage the paw post 930 of pawl nmenber
932, shown in phantom As is illustrated in this
figure, rods 920 and 922 each extend along a rod axis
"R' which is offset fromcentral axis "C' of the
enl arged head of the respective pawl actuator 10.
Mor eover, each of annular rings 924 and 926 have a
thi ckness that is approximately one-half the dianeter
of rods 920, 922 so that they may generally confront
one another so as to have approximately the sane
t hi ckness as the dianeter of the rods when post 930 is
engaged thereby. Due to the offset nature of rods 920,
922 and this flattened configuration of the annul ar
rings, a nore conpact pawl control structure is
provided. It should be appreciated by the ordinarily
skilled artisan that the various individual features
of the disclosed enbodi nents may be incorporated in
varyi ng conbi nati ons. Thus, for exanple and w t hout
limtation, the pawl structure and the paw actuator
pi ns can be incorporated into a ratchet wench that
does not



have the generally flat and generally uninterrupted
upper surface for the working head. Simlarly, the
w@ioek720eé ease nmechani sm di scl osed in the exenpCHU$2005/047525
enbodi nents may be incorporated with a ratchet wench
that does not have the generally flat and generally
uni nterrupted upper surface or the particul ar paw
menber and pawl actuator pin structure. Accordingly,
t he present invention has been described with sone
| dagnee of particularity directed to the exenplary
enbogdi men h e
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direction and when in the second position operative to permit said drive member
to rotate in the second rotational direction and to prohibit said drive member from
rotation in the first rotational direction; and

(E) at least one pawl actuator pin disposed in the actuator bore and
movable between first and second actuator positions, said actuator pin engaging
said pawl member such that when in the first actuator position said pawl member
is in the first pawl position and such that when in the second actuator position
said pawl member is in the second pawl! position.

2. A ratchet wrench according to claim 1 including a retention plate

mounted to said body portion, said retention plate sized and adapted to secure



direction and when in the second position operative to
permt said drive nenber to rotate in the second
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drive portion and wherein said pawl member includes pawl teeth operative to
engage said drive teeth, said drive stud operative to engage the work piece.

8. A ratchet wrench according to claim 7 wherein said drive stud has a
quick release mechanism associated therewith wherein said release mechanism
has a retain state that assists in retaining the work piece thereon and a release
state wherein said work piece is released from said drive stud, and including a
longitudinally oriented and longitudinally movable release actuator disposed in
said working head and operative to slideably move between a retracted position
and an advanced position, said release actuator operative when in the advanced
position to move said quick release mechanism to the release state.

9. A ratchet wrench according to claim 8 wherein said quick release

mechanism is biased toward the retain state.



drive portion and wherein said paw nenber includes

paw teeth operative to engage said drive teeth, said
waleios®79ead operative to engage the work pi ecePCBUSA05/047525

rat chet wench according t@4claim?7 wherein said drive
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actuator pins engaging said pawl member with each movable between first and
second actuator positions, such that

(1)  when said first pawl actuator pin is in the first actuator position, said
second pawl actuator pin is in the second actuator position thereby to place said
pawl member is in the first pawl position and

(2)  when said first pawl actuator pin is in the second actuator position,
said second pawl actuator pin is in the second actuator position thereby to place
said pawl member is in the second pawl position.

15. A ratchet wrench according to claim 1 wherein said pawl actuator

pin includes an enlarged head at a distal end thereof and having a central axis



has first and second actuator bores fornmed through

said body side wall and including a first paw
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second paw actuator pin di2§pose in the second

actuator bore, said first and second pawl actuator

pi ns engagi ng said pawl nenber with each novabl e

between first and second actuator positions, such that
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(A) a forwardly located working head having an upper surface and a
lower surface opposite the upper surface, said working head having a cavity
formed therein that has a cavity opening through the lower surface of said
working head such that said working head includes a side wall surrounding the
cavity and an outer side surface, said working head having first and second
actuator bores formed through said side wall ;

(B) a handle extending longitudinally and rearwardly of said working
head along a longitudinal axis;

(C) a drive member rotatably disposed in the cavity for rotation in
opposite first and second rotational directions about a rotational axis that is
generally perpendicular to the longitudinal axis, said drive member adapted to

engage the work piece;



angle is between about fifteen and sixty degrees. 2 1.

A ratchet wench adapted to engage a work piece
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wi th nmechani cal advant age, 26onprising: (A) a forwardly

| ocat ed wor ki ng head having an upper surface and a

| ower surface opposite the upper surface, said working

head having a cavity forned therein that has a cavity

openi ng through the | ower surface of said working head
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secure said drive member and said pawl within the cavity when in a mounted
state.

23. A ratchet wrench according to claim 22 wherein said side wall
includes a retainer groove formed along an inner side surface thereof and
extending at least part way around the cavity, and including a retainer clip
adapted to removably engage the retainer groove thereby to mount said retention
plate to said working head.

24. A ratchet wrench according to claim 23 wherein said side wall has
an interior shoulder formed thereon with the retainer groove being spaced from
said shoulder such that said retention plate is seated against said shoulder when

in the mounted state.
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29. A ratchet wrench according to claim 21 wherein each of said first
and second pawl actuator pins includes an enlarged head having at a distal end
thereof and having a central axis and a rod extending from said enlarged head
along a rod axis to terminate in a distal end portion that engages said pawl
member.

30. A ratchet wrench according to claim 29 wherein said pawl
member includes a pawl head and a tongue extending therefrom and including a
pawl post disposed on said tongue, each said pawl actuator pin including an
annular ring at the proximal end thereof that is sized and adapted to engage said

pawl post.



a release state wherein said work piece is rel ease

fromsaid drive stud, and including a |longitudinally
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di sposed in said working he&dd and operative to

slideably nove between a retracted position and an

advanced position, said rel ease actuator operative

when in the advanced position to nove said quick
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34. ratch ench according to’c m 3 erein
uppertandha (hveer surfaee madrinelbding fi fteen and sixty
degrees. (1) a body portion having a lower body surface defining the
lower surface of said working head and an upper body surface opposite
the lower body surface, said body portion having a cavity formed therein
that has a cavity: opening through the lower body surface such that said
body portion includes a body side wall surrounding the cavity and an outer
body side surface and having a longitudinally extending channel formed in
the upper body surface, and
(2) a cover plate mounted to said body portion and having a
lower cover surface confronting said body portion and an upper cover
surface defining the upper surface of said working head;
(C) a drive member rotatably disposed in the cavity for rotation in
opposite first and second rotational directions about a rotational axis that is

generally perpendicular to the longitudinal axis, said drive member including an



35. A ratchet wench adapted to engage a work piece

whereby a user may apply a rotational force thereto
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(G) a actuator movable between first and second actuator positions,
said actuator operative such that when in the first actuator position said pawl
member is in the first pawl position and such that when in the second actuator
position said pawl member is in the second pawl position.

36. A ratchet wrench according to claim 35 wherein said quick release
mechanism includes a ball detent disposed in said drive stud and movable
between an extended state to define the retain state and a withdrawn position to
define the release stafe, and including a release pin disposed in said drive
member and having a proximal release pin head disposed proximately to said
channel and a distal end portion having a bay engaging said ball detent, said

release actuator engaging said release pin head and operative to act thereon to



(F) a paw nenber disposed in the cavity and

sel ectively novabl e between first and second paw
w@ome7wee and i ncluding paw teeth operative POT/ERpaf@17525

said drive teeth, said paw30nenber when in the first

position operative to permt said drive nenber to

rotate in the first rotational direction and to

prohi bit said drive nenber fromrotation in the second

rotational direction and when in the second position
advperasaigerelenseapiniso thali spidiball detephpan mayertpitae withdravypstate

ec [ [ LK ' hibit said drive
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di r e3t.i oms ratobet Wernehawicorting tovolaih|36 wherede said quick release

and secaond, actuator positions, said actuator operative
mechanisids digse tPyatdBerpialt SR8 yat or position said

pawl nenber is in the first paw position and such

that when in the second actuator position said paw

menber is in the second pawl position. 36. A ratchet

wrench according to claim35 wherein said quick

rel ease mechani smincludes a ball detent disposed in

said drive stud and novabl e between an extended state

to define the retain state and a withdrawn position to

define the rel ease state, and including a release pin

di sposed in said drive nenber and having a proxi nmal

rel ease pin head di sposed proxinmately to said channe

and a distal end portion having a bay engagi ng said

bal | detent, said rel ease actuator engaging said

rel ease pin head and operative to act thereon

t oadvance said rel ease pin so that said ball detent

can nove to the withdrawn state when said rel ease

actuator is in the advanced position. 37. A ratchet

wrench according to claim 36 wherein said quick

rel ease mechanismis biased toward the retain state.



