16 MAR 1 1 FORMLOCK SHOES W TH FLATS FI ELD OF THE | NVENTI ON The i nvention
relates to bi-directional back stopping clutches and nore parti cul ar‘@/%ﬁ M
an i nproved out put pin and brake shoe configuration within a bi-dire A‘f
back stopping clutch assenbly. BACKGROUND OF THE | NVENTI ON 10

Bi -directional torque generator devices are well known which are adapted to
selectively rotate an output shaft in éither a clockw se or

countercl ockwi se direction. Usually, the output shaft of the device is
connected to an input shaft of a driven device for rotation therewith, and
rotation of the output shEORMIAHKISHOESWEEHELAHS driven device. In 15
certain situations, however, the driven device may tend to back drive
torque to the device. To prevent this back driving action, a back stopping
clutch is usually coupl ed betMRER &g NTfaft of the device and the

I nput shaft of the driven de\n—CﬁrrW . -drrectional back stopping
clutch includes an input yoke connected to a pair of opposed brake shoes

di sposed within a hollow cylindrical brake drum_ The brake shoes are
gener al | y sefhe iventiomrelstes torkipkirectionah badkrsiorning eluichpy and mgrespartiedaty #hi ch

correspond to the jnner surface of the. brake drum pai.r_qgf, dyiye pins
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drive pi &h%g.ﬁﬁgj into apertures forned in an output menber, which is
connected to the ?’nput shaft of a driven device. Under normal operating
conditions, the input yoke rotates the brake shoes, the drive 25 pins, and
t he output nenber within the brake dru rapnsmtting torque '
through to the driven deBASKGROMNIZON Hk L (¥ i ng device. However,

if the driven device attenpts to back drive torque through the clutch,
rot&tion of the out put menber causes the drive pins to becone skewed. As a
result, the B’i-@ﬁ@@ct?d?ﬁ?&oﬁ:ﬂ.@ %@de@:ﬂdr aaicks far@ MvelN ekripwat httich nire ddapiedne
frictional engagenent with the inner surface of the brake drum In this
manner , sdlémivelyutrotate an output shaft in either a clockwise or counterclockwise direction.

Usually, the output shaft of the device is connected to an input shaft of a driven device for
rotation therewith, and rotation of the output shaft transmits torque to the driven device. In
15  certain situations, however, the driven device may tend to back drive torque to the device. To
prevent this back driving action, a back stopping clutch is usually coupled between the output
shaft of the device and the input shaft of the driven device. A typical bi-directional back
stopping clutch includes an input yoke connected to a pair of opposed brake shoes disposed
within a hollow cylindrical brake drum. The brake shoes are generally semi-circular in shape,
20 having arcuate braking surfaces which correspond to the inner surface of the brake drum. A
pair of drive pins are disposed between the brake shoes, normally in parallel alignment. The
drive pins extend into apertures formed in an output member, which is connected to the input

shaft of a driven device. |
Under normal operating conditions, the input yoke rotates the brake shoes, the drive
25  pins, and the output member within the brake drum, thereby transmitting torque through to
the driven device from the torque generating device. However, if the driven device attempts
to back drive torque through the clutch, rotation of the output member causes the drive pins to
become skewed. As a result, the brake shoes are spread apart from one another into locking
frictional engagement with the inner surface qf the brake drum. In this manner, the clutch

30  prevents back driving of the torque generating device by the driven device.



30 prevents back driving of the torque generating device by the driven
device. 16 MAR 204 2 The generally sem -circular brake shoes, which{rgayad 2004
i ncl ude hardened wear-resistant inserts at the braking surfaces, are
mounted in an opposing relationship. It is known in the prior art to form
circul ar openi ngs between the brake shoes at |ocations equally spaced on
opposite sides of the axis of rotation2for the input yoke. A pair of output
pi ns extend 5 between these openings and al i gned openi ngs on an out put
menber. The output menber is connected to an output shaft. These prior art
shoe desi gnsThégenattlly sami-ciraudarl rakeoghmas,mghich betymelude Hardenad evesinogssstant
require very tight tolerances, typically on the boyder

i of . .
manuf acinserhit] the Praking FRrageRcare meumes ingBeopRase Talatignship |1t is kposyy ype

m smatch.of pin.radius, and the cir i f ake
e ! o A o PR B Sl e RTS8 o RS Uity e
clutch [ fdRNFehe AdGH bF ORhok fdrhBe GAPR! yolat ed paEerEt dWputr pigsliexRadt he
use of stings which are then subjected to rough machi ni ng operations,
i ncreashaigesmthtbacpeninggand aligred dpexipgs or anAjuwgputimembes. prheoputputt memher isnput
yoke and the output nenber include "blind" holes requitling.shaper cutting
of key eraested dp aoewtPuhehathpkhess arigh ap thos igsieas Lﬁ%a?'ﬁl,’z ?@‘H“?g QReTIngS

ek Lo

and t he u eyi pr oc S very time"consum ng, dif

and exPRR&HMEeurdYIiH! within Siétddetlap opénitigsy eAfa gesnt) aklightayisimatth efalpinyrabiody
W th a quasi-spherical head at the end which fits into an out ri)ut nmenber
openi ngandrtte cpfularicpehinge formgd banvearnhehirake shoes il prevesk assemply Reablgaput

bt fben B caRbhEemBIa S e SRR GEar AR e Bo s s lcFiRE st
pin bet Wﬂeg e LP;F%G cﬁﬂ%d’vﬁicﬂoﬁl@?ﬂ’lew dubjeRtddntd R6ERIE Yhadhehihg adpeRaidys,

term nating at a at e ternatively, 1t is known to construct an
out put ficreAifgi mgndagerieg tinleyand pkpmiseal head and having two annul ar

he t wo onds Al mdhePROT . ot APHGHARE, S e oHeN cPRFCE A A gy oof

~ ]E grerrgldnbegqp & e%]PaﬁPE:(r% Bzzgi{%r gﬁglé gltgﬁ W D (hd o ARE A putCétags! AR gARCHEIRTS

15  tolerances are required for both the shaper cutting and the blind holes, and the shaper cutting
keying process is very time consuming, difficult and expensive.

Prior art output pins have a generally cylindrically body with a quasi-spherical head at
the end which fits into an output member opening. The spherical head allows the pin to tilt or
skew in the output member opening sufficiently to engage the brake without interference

20 between the skewed pins and the output member. The portion of the output pin between the
brake shoes is formed with a uniform cylindrical body terminating at a flat end.
Alternatively, it is known to construct an output pin having a generally spherical head and
having two annular ridges, one adjacent the flat end of the pin and the other spaced between
the two ends of the pin. In both cases, the generally cylindrical body of the pin engaggs the

25 brake shoes within the generally circular openings formed between the brake shoes at
locations equally spaced on opposite sides of the axis of rotation for the input yoke. A spring
pocket is also formed in each brake shoe along the common border in a location between the
circular openings formed between the brake shoes. The spring pocket requires machining a

blind hole into each opposing brake shoe surface, and also requires tight manufacturing

30 tolerances.



| ocations equally spaced on opposite sides of the axis of rotation for the
i nput yoke. A spring pocket is also fornmed in each brake shoe aloqqiﬁgg i
common border in a location between the circular openings formed be W
t he brake shoes. The spring pocket requires machining a blind hole into
each opposi ng brake shoe surface, and also requires tight manufacturing 30
tol erances. 16 MAR 2004 3 Thus, the mapufacturing tol erances required for
each respective conponent results in an overall total assenbly stack-up
tol erance. The total tolerance varies fromone assenbly to another.
Further, theThel @e hah@heoasg Isranes Yeqvitedifor eabrespeuti ehcass@reht sesalteirt 0

i nternal clearances of the parts. These differences can lead to a

subst areni aieralhtotaltassambiln siebkdup tolegnpr Thy teia delepacswaiesdram opg gssembly to

assenblies. S RY .OF THE ] NVENTI ON The .jnvention rel ates, teo an inproved
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to engagé a mating flat surtace ofr a brake shoe. Thus each brake shoe

i nclsudeserforfnanée atheardiftdngagembliean opposing parallel relationships such

that a gap is forned between the brake shoes. The output pins are aligned
In an equally spaced rel ati on between the brake shoes, one on either side

of the axis of rotationfommmwp ']Qs are positionally
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i nproved bi-directional back stopping clutch assenbly of the present
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general ly spherical head at one end. The other end s ) ..
shoes, one on either side of the axis of rotation for the input yoke. The pins are positionally

maintained along the mated flat surfaces by filling the area between the pins with a
15  combination of one or more springs or spacers.

Further, the improved bi-directional back stopping clutch assembly of the present
invention is designed to permit the machining of holes through the input and output members,
and the broaching of key slots for those shafts. Therefore, the clutch assembly may be
manufactured at significantly reduced cost over the prior art due to simplified geometry and

20 reduced manufacturing time.

More specifically, in a first embodiment, the output pin of a bi-directional back
stopping clutch is constructed with a generally spherical head at one end. The other end is
generally cylindrical, but has two flat surfaces on opposite sides to engage mating brake
shoes within a gap formed between opposing, parallel flat surfaces of the brake shoes. The

25 brake shoes are generally semi-circular, with arcuate braking surfaces which selectively
engage the brake drum. The brake shoes are mounted with the flat surfaces in an opposing
relationship to create a gap therebetween. It is these two opposing paralle] flat surfaces which
are engaged by the flat parallel surfaces of the output pins. Within the clutch assembly, the
pins are maintained in a spaced relationship between the brake shoes through the addition of a

30  spring between two small spacers, all of which are positioned between the two pins.



generally cylindrical, but has two flat surfaces on opposite sides to
engage mating brake shoes within a gap fornmed between opposing, pareEMARIIN
flat surfaces of the brake shoes. The 25 brake shoes are generally

sem -cifcular, with arcuate braking surfaces which selectively engage the
brake drum The brake shoes are nmounted with the flat surfaces in an
opposing relationship to create a gap 4 herebetween. It is these two
opposing parallel flat surfaces which are engaged by the flat parallel
surfaces of the output pins. Wthin the clutch assenbly, the pins are
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hol & Akesiedghaft axaydthen be insesydat aithaf kocation. t hen be inserted at either

| ocation. BRI EF DESCRI PTI ON OF THE DRAW NGS The features and inventive

aspects of the present invention will becone nore apparent upon reading
the followi ng detail ed g85¢FE$CRETIONOITINDRNWNGYS. of which the 10
following is a brief desC€rrptron. Frgure I is an exploded perspective view

of an i npr ovede eatchies aad irrativbasplcts bbipiprgsentihwintionacitidredomg maye apparerst
enbodi ment of the invention. Figure 2 is a cros,s-sg&)i onal ass nb{“_y vihew of
an i nprawand reading r et fodleaying adatailed; dpssrintions, (Rlaimsaand dAWEEs Oof pwhich the

i nventi 15 Fi gur.e is @ fragnentary cross-sectional view of the first
enbti ngﬂlco“ﬂ?g f%%gn?%%éﬁﬂ’%%'taken_ along arrows 3-3 of Figure 2. Figure 4
IS a ffagfmnE x}feqrigﬁﬁ'eiﬁﬁdb@g?.'JSpéfdtﬁWvﬁﬁw af aehnfgvanbiodiresibhaldack s@pping
invention taken along arrows 3-3 of Figure 2. 10 DETAI LED DESCRI PTI ON OF A
PREFERRERtdEMBCHY VNS a first embodiment of the invention.
Figure 2 is a cross-sectional assembly view of an improved bi-directional back-
stopping clutch according to the invention.
15 Figure 3 is a fragmentary cross-sectional view of the first embodiment of the
invention taken along arrows 3-3 of Figure 2.

Figure 4 is a fragmentary cross-sectional view of a second embodiment of the

invention taken along arrows 3-3 of Figure 2.

20 DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

An exploded perspective view is shown of an improved bi-directional back stopping
clutch 10 is illustrated in Figure 1. Clutch 10 is connected between an input yoke 13 and an
output member 20. Input yoke 13 includes a keyed opening 22 to receive an output shaft (not

25  shown) from a torque generating device. During normal operation, clutch 10 connects a
driving torque from the input yoke 13 to the output member 20. In the event that an
excessive back drive torque is applied to output member 20 by way of a load from a driven

device (not shown), the clutch 10 establishes a braking force through yoke 13 and output

member 20.



An expl oded perspective view is shown of an inproved bi-directional back
stopping clutch 10 is illustrated in Figure 1. Cutch 10 is connegt
betmeen an input yoke 13 and an output nenber 20. Input yoke 13 iﬂ@ﬁ@@@@ma
keyed opening 22 to receive an output shaft (not 25 shown) froma torque
generating device. During nornmal operation, clutch 10 connects a driving
torque fromthe input yoke 13 to the odt put nmenber 20. In the event that an
excessive back drive torque is applied to output nenber 20 by way of a load-
froma driven device (not shown), the clutch 10 establishes a braking
force througBesidbeydkd Idnahdonmttpuitmernten B8y cl@oh 10 genaxally oondss Bssi ofdsaginge 13

and out put nenber 20, clutch 10 .al | '
et ai nelLanigies vingrl 200 B916F 5058 1148 ilr BEPEKDIOUE AR d NBe CBPERUCA g
onpression_sprin 17 ' f ' :

bear i ng?]’sag?alg‘#ac’@p"gé’é%sngg grgr{ g%(r%es f &;6%1%5{ ﬂe&ﬁr@ﬁ%%?ﬁcc&%ﬁgﬁgﬁg “ﬁgmff: h

10 may akSAowRSh HRrd HISeR 18 182 2l iacluee uesaBife: afliengrqbe\geaerainpde et
shaft is connect e%%through a key (not shown) to a conpl |Cﬂn§\rﬁ ary Kg) b

ﬁpens ngola@ugshaﬂtilh eomectedohroughatkep ingtshowhkto) mearmplimsuary Xkeyed sa%m%ﬁg a3
as a cylindrical outer suyrface, 2 d, two: d | ' :
uhi ch riy %é?kWrroiaﬁl@nff%fr‘r‘FFé’FPLWPl“’nIlﬂ-ﬁE%t vokg hERECE YRR e 2,
e of ofher known L gn i : t
of yoke S PG e F o e e e 1y
bear i nggnR%aRlEorlPagBy B @ched knewn dedigis. Brafiage ] Béreahowuedan threorter suzface and

are positionally maintained by a _retainer rjng.40 ter race 14 i
hol | ow &y lof ydks 1heandrage pesiil W‘&%@eﬁbﬁﬁ?tw@? Beglds: 1rqqlfg{y0§f§@}ng51§i§§ﬁ%t er

of input yoke 13, beari ' 1 : 26 '
S0 ihat MR En GRGF stras oboU BeB L BIE o PSR RRIR U 2o
rotate \g%tsﬁgﬂ%}gé%e drum 25 on 15 bearings 11. Likew se,.- the outer dianeter

of outp 20, bearings 39 and ring 40 are sized so_that output
menber 20 camweut moel 14t @ halldwroytindes havingian itnesfoeakgrdmmsyrigee Bealpngyter 39.

:\eléﬁyi zlglci)atmeztgrg%{iﬁg;thy%rkgﬁglt ‘ﬁty%%l_ngs 1 ,anr}lsé fQSm%rb?Xli(eddergmosrl]lri%get 5% a{easqfed]s% tf-lﬂrat

least projections 23 and 24 of yoke 13 can extend into and rotate within brake drum 235 on

15 bearings 11. Likewise, the outer diameter of output member 20, bearings 39 and ring 40 are

sized so that output member 20 can extend into and rotate within brake drum 25 on bearings

39. A key slot 26 or other suitable means is provided on outer race 14 for securing it against

rotation.

Brake shoes 15 and 16 are generally semi-circular and have generally arcuate surfaces

20 27 which are normally spaced from but adjacent to the walls of brake drum surface 25 when

clutch 10 is assembled. Brake shoes 15 and 16 have flat surfaces 30 and 31, respectively,

which face one another and are slightly spaced apart when clutch 10 is assembled. Shoe 15

includes a second smaller flat surface 32 parallel to surface 30 for normally abutting a mating

surface 33 on the input yoke projection 23 while shoe 16 has a second flat surface 34 parallel

25 to surface 31 for normally abutting a surface 35 on input yoke projection 24. Surfaces 33 and

35 on the interior of yoke 13 are made of hardened steel, preferably laser hardened A_STM

A331, which is first machined to the required dimensions and then laser hardened. Laser
hardening is preferred because distortion of the part is reduced.

Spring 17 is located between flat surfaces 30 and 31 on brake shoes 15 and 16 to urge

30  them away from each other and against the brake drum surface 25. When brake surfaces 30



Brake shoes 15 and 16 are generally sem -circular and have generally
arcuate surfaces 20 27 which are nornmally spaced from but adjacen{ h@@tmﬁ
wal | s of brake drum surface 25 when clutch 10 is assenbl ed. Brake g J 5
and 16 have flat surfaces 30 and 31, respectively, which face one anot her
and are slightly spaced apart when clutch 10 is assenbl ed. Shoe 15

I ncludes a second snaller flat surface 82 parallel to surface 30 for
normal Iy abutting a mating surface 33 on the input yoke projection 23
whil e shoe 16 has a second flat surface 34 parallel 25 to surface 31 for
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15  to bit within openings 22 and 46, respectively, for easy assembly.

Pins 18 and 19 are identical. Each has a quasi-spherical head 41 on one end, a second
end 43, and a shank 42 therebetween. Each generally cylindrical shank 42 includes two
opposite and paralle] flat sides 44 which are paraliel to and are received by flat brake shoe
surfaces 30 and 31 when the clutch 10 is assembled.

20 Output member 20 has a keyed central or axial opening 46 for engaging the output
shaft. Spaced an equal distance on opposite sides of the axial opening 46 are two openings
48. Once assembled, openings 48 are normaily aligned with and receive the heads 41 on
output pins 18 and 19. At least the interior of openings 48 are also laser hardened after
machining.

25 As shown in Figures 1 and 2, during normal operation of clutch 10, there is
insufficient back drive force on the output member 20 to engage the brake formed by brake
shoes 15 and 16 and inner brake drum surface 25 of outer race 14. Plugs 49, 50 maintain the
axial position of brake shoes 15 and 16 during clutch operation while spring 17 urges brake
shoes 15 and 16 apart into contact with input member projections 23 and 24. Torque applied

30  through input yoke 13 is transferred through projections 23 and 24 to rotate brake shoes 15



15 to bit within openings 22 and 46, respectively, for easy assenbly. Pins
18 and 19 are identical. Each has a quasi-spherical head 41 on one end, a
second end 43, and a shank 42 therebetween. Each generally cylindy§®aR 200
shank 42 includes two opposite and parallel flat sides 44 which are
parallel to and are received by flat brake shoe surfaces 30 and 31 when
the clutch 10 is assenbled. 20 Qutput menber 20 has a keyed central or
axi al opening 46 for engaging the output shaft. Spaced an equal distance
on opposite sides of the axial opening 46 are two openings 48. Once
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15 inserts 28 and 29. '

Because the brake shoes include flat surfaces, no circular openings need be machined
into the brake shoes. As a consequence, manufacture of the inventive device takes
substantially less time, and costs substantially less, than prior art clutch assemblies.
Additionally, manufacture of the pin need not incur such tight tolerances as required in the

20  prior art. Any excess space between the brake shoes is taken up by spacer inserts 28 and 29,
which may vary in size between clutches. Since spacer inserts are easily machined, a further
reduction in manufacture difficulty and expense is achieved.

A second embodiment is shown in Figure 4. In Figure 4, all components are
identically referenced as in Figure 3. However, the position of pins 18, 19 may also be

25  maintained by two springs 17°. Springs 17° may be of opposite lead direction to prevent
meshing of the springs which results in loss of spacing control. In the second embodiment,
fewer parts are utilized, and the combination of two springs optionally provides greater force
for urging brake shoes 15 and 16 apart into contact with the brake drum surface 25. The two

springs 17’ may need to have opposite lead directions to prevent meshing.

30



assenbl ed within brake drum 25 between input yoke projections 23 and 24.
Fl at surfaces 30 and 31 of brake shoes 15 and 16, respectively, are

al i gned in opposing, parallel positions to receive output pins ﬁgiﬁﬁﬁ@ﬁg
t her ebetween. Spring 17 is al so received between flat surfaces . !
positions.of pins 18, 19 are nmaintained relative to spring 17 through the
use of spacer 15 inserts 28 and 29. Because the brake shoes include flat
surfaces, no circular openings need be machined into the brake shoes. As a -
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as iy Fagigred3to MumayvEorpordifonposiheraforepfthgifoBovitg dlainmnshaildobdbestudidd to

mai nt ai ned by two springs 17'. Springs 17. may be of opposite |ead

di r ect | determingiths/bne SGapS ANk gowentt A dhesigVemipd. whi ch results in | oss of
spacing control. In the second enbodi nent, fewer parts are utilized, and

t he conbi nation of two springs optionally provides greater force for
urgi ng brake shoes 15 and 16 apart into contact with the brake drum surface
25. The two springs 17' may need to have opposite lead directions to
prevent nmeshing. 30 16 MAR 2004 8 Preferred enbodi nents of the present

i nvention have been disclosed. A person of ordinary skill in the art would
realize, however, that certain nodifications would cone within the
teachings of this invention. This invention nmay be adapted to other known
clutch designs such as those illustrated in U S. Patent Nos. 5,007,511,
5,104, 461 and 5, 123,972, and 5 assigned to Dana Corporation. Therefore, the
followi ng clainms should be studied to determne the true scope and content
of the invention.



16 MAR 2004 9 CLAIMS What is clainmed is: 5 1. A bi-directional back
stopping clutch conprising: a hollow outer race having a cylindrical inner
surface; a pair of brake shoes di sposed within said outer race, d YA I8k e
shoes each including a planar surface, said brake shoes di sposed within
said outer race such that said planar surfaces of said brake shoes are

di sposed in an opposed generally 10 parallel alignnent to forma gap

t her ebet ween; an input nenber engaged with said brake shoes for rotating
said brake shoes wthin said outer race; an output nenber having at | east
one opening fornmed therein; an out puCLAIMShavi ng a head portion and a shank
portion, said head portion 15 disposed within said output nenber opening,
sai d shank portion including two parallel flat sides, said shank portion
di sposegg]withiln s%i.d, gap between said opposing flat surfaces of said brake
shoes, 1% YEE Y dapt ed to frictionally engage said corresponding fl at
surface of said brake shoes, said pin skewing in response to a

predet erm ned back driving torque on said output nmenber. to nove said brake
shoes into cont actA bi-thecianal back stwppingfchteh tampnigngnt 20 rotation; and a
spaci ng conponent di sposed within said gap faornmed by said opposing

paral | el surfaces adolloxy epterragehavirga cylndrisalynneysigass: onal  back st oppi ng
clutch as recited_in.claiml, ef.el el Cl: ' a
pring and at 1 cadtPunar SRS aPOR Bidted Hithin SRATUIRE GRERANF Bk RbUCER

equal t gheliBnMadilinLf sus@be RiBkRKkeRRGes dspolediwithin eidi anel rabeclicls tiapRaidg
clutch as recited in claim1, wherein said spaci ndg conponent i ncludes two

spri ngs planai sirfases ofsaichbrake ghaes dreadisnosed soansdpposed grmerdlldt h of said  brake
> ho?g ' - parallel alignment to form a gap therebetween;
an input member engaéed with said brake shoes for rotating said brake shoes
within said outer race;
an output member having at least one opening formed therein;
an output pin having a head portion and a shank portion, said head portion
15 disposed within said output member opening, said shank portion including two parallel flat
sides, said shank portion disposed within said gap between said opposing flat surfaces of said
brake shoes, said sides adapted to frictionally engage said corresponding flat surface of said
brake shoes, said pin skewing in response to a predetermined back driving torque on said
output member to move said brake shoes into contact with said inner surface to prevent
20  rotation; and
a spacing component disposed within said gap formed by said opposing
parallel surfaces of said brake shoes.
2. A bi-directional back stopping clutch as recited in claim 1, wherein said
spacing component includes a spring and at least one spacer block, said spring having a
25  diameter equal to the width of said brake shoe.
3. A bi-directional back stopping clutch as recited in claim 1, wherein said spacing
| component includes two springs, said springs having a diameter equal to the width of said
brake shoes.

4. A bi-directional back-stopping clutch as recited in claim 3, wherein said springs

30  are arranged with opposite lead directions to prevent meshing.



4. A bi-directional back-stopping clutch as recited in claim3, wherein
said springs 30 are arranged with opposite |lead directions to prevent
meshing. 1 6 MAR 2004 10 5. A bi-directional back stopping clut drb MAR 2004
recited in claim1, wherein said input nenber and said output nenber are
| aser hardened. 6. A bi-directional back stopping clutch as recited in
claim1, wherein said input 5 nenber and said output nmenber are provided
wi t h openi ngs, said openings machi ned through the input nmenber and out put
menber, respectively. 7. A bi-directional back stopping clutch as recited
in claim6, wherein said openings include dual key slots for receiving a
dual keyed shaft, said slots cut by broaching. 8. Ina bi-directional back
st oppi ng cl ut ¢h i nch bitdirgetiongl back sthpping clutch aprecitedoinrdaitiet, whergiaispidohput
adj acent braﬁe shoeg | ocated w thi.n SE‘%}& brake drum and attached to said

i nput e rfRiRberand spid oytpul emier gredaseRarengds i r st ends and second ends, an
out put nenber Aavi 1 3: DA ' e | d. nds,
and nmeans for délppl ;}? r}fgdgpﬁirolrn\eﬂr’%ﬁ? g&gg@%’?ﬂ? %ﬁﬁgﬁﬁ%ﬁggﬁcﬁ%ﬁggﬁgg%ﬁns
to saisd Quémbdr ARITEAE, odpitdnRiniber ke pravided Nwitk Sqpehings,t said opehipge tredoinedd
back driving torque on said output nenber to nove said brake shoes in 15
cont act thghﬁiegnmtmnbhf@nﬂ outpat mambery respastivelpnpri sing: said first ends
of said output, pins,includi.ng,two flat.sides, on opposite, sides of said
first ends of ’said ‘dOUREHEHR ,bagléiSEPQ}“&eg“‘BEiaﬁg‘“ teth iy Claymy,  BRESH s
each of ' ' | | , ' I gned
stch t naPRaPoiS R eIy I ir sicRinds Mol (e SHAR, 2R SIRPL U] MRBh e
paral | el mannek t o lhar ibi-dRectionghpadkhstopging whaeh ishiding iaderskedgay) ag ibhe

corresponding flat, surface of said shoes, ,said, gap,including at | east one
spacdf comgbfent paig of AﬁJaF"’rﬁi&E@l@thBFi the%w%mcgﬁ °Qf‘%ﬁﬂ%gt‘%‘}5’&‘ d¢ sajd

ited ip gl aj in. .said. ' i ncl t .| east
pacer bl BEE Snes ol St b BRI A ob ARG S P BB o8 R o*
wi dth of piﬁf'disﬁi&ﬂ-opaﬁgéﬁrecéﬁiﬂgmli@s&dnﬂndé,l drdGhém8 dor dppdKing & dpipinggonjust ch,

as set forth inclaim9, ) o o
through said shoes and said pins to said output member, said pins skewing in response to a

predetermined back driving torque on said output member to move said brake shoes in
15  contact with said brake drum, the improvement comprising:
said first ends of said output pins including two flat sides on opposite sides of
said first ends of said output pins, said sides being generally parallclﬁ and
each of said adjacent shoes including a planar surface, said shoes aligned such
that said planar surfaces are disposed in an opposing generally parallel manner to form

20 a gap therebetween, said sides engaging the corresponding flat surface of said shoes,

said gap including at least one spacer component.

9. An improved bi-directional back stopping clutch as recited in claim 8, wherein
said spacing component includes at least one spacer block and a spring, said spring having a
diameter equal to the width of said shoe. ,

25 10.  An improved bi-directional back stopping clutch, as set forth in clam 9,
wherein said spacer component includes two springs, said springs having a diameter equal to
the width of said shoe.

11.  An improved bi-directional back stopping clutch, as set forth in claim 8§,

wherein said springs are arranged with opposite lead directions to prevent meshing.



wherein said spacer conponent includes two springs, said springs having a
di aneter equal to the width of said shoe. 11. An inproved bi-di rectiow
back stopping clutch, as set forth in claim8, wherein said spri

arranged with opposite |lead directions to prevent neshing. 1 6 MAR 2004 11
12. An inproved bi-directional back stopping clutch, as set forth in claim
8, 'wherein said input nenber and sai diputput nenber are provided with
openi ngs, said openings nmachined through the input nmenber and out put
menber, respectively. 13. An inproved bi-directional back stopping clutch,

as set forthyin clagi iprdved Diwdieteonal datkl soppiighghitehcdsuste fatlalinkeyins 180t s
for receiving a dual keyed shaft, said slots cut by broaching. 14. A
bi - di r eebéremakaidainput troppbergaed weish oulprp mesphey: arg providedy With Operiags #idi ng

a cylindrical inner surface; a pair of brak hoes, di sposed.within said
out er r%@}ngéé?ﬁhmeélﬁgf%ggége Mﬁhmeq‘geri e %@?”ﬁé‘leénstﬁr’r? peﬁff

YWar surface and

a second pl apar S'r{r{ it ro.vg@'@-dfiﬂef:ﬁ& aP b3kt an%a@lﬁtcﬁ,”% lser forthhaN cRiE 12,
general ly paralle o0 Said second pq anar suffacCe, sald brake shoes di sposed
Wi t Bi n wherehh &4id opemiageimhade dinhkesaiots foecenivipg anael keyeflahaft, said slatsceupr ake
shoes are disposed in opposed generally parallel alignnment to forma gap

t her ebeltylerachiag. i nput nenber engaged with said brake shoes al ong said

race: an out bt mevpesrerdonaipeat Pente SR e R orned therei n: an
i sposed wi i n QB B et "por L] on c Sposed
within said gap hgfairefbekidhoppdisprrgd setindaid auner raseirsaiicbrake fshessi etchr ake
oo i e Do BIRENE N ARISE0 AT DT LR 5
back-st oppi g gcelnlé}a‘f@ &.Sralrlﬁ(\tiots%% 5ddoftd Plathr SurrMBCLAY BrAR! Boes disposed within
said outer race such that said second planar surfaces of said brake shoes are disposed in
opposed generally parallel alignment to form a gap therebetween;
an input member engaged with said brake shoes along said first planar surfaces
15  for rotating said brake shoes within said outer race;
an output member having at least one opening formed therein;
an output pin having a head portion and a shank portion, said head portion
disposed within said output member opening, said shank portion disposed within said gap
between said opposing second planar surfaces of said brake shoes; and

0 a spacing component disposed within said gap formed by said opposing
paralle] surfaces of said brake shoes.

15. A bi-directional back-stopping clutch as recited in claim 14, wherein said
shank portion further includes two parallel flat sides, said sides adapted to frictionally engage
said corresponding flat surface of said brake shoes.

25 16. A bi-directional back stopping clutch as recited in claim 14, wherein said
spacing component includes a spring and at least one spacer block, said spring having a
diameter equal to the width of said brake shoe.

17. A bi-directional back stopping clutch as recited in claim 14, wherein said
spacing component includes two springs, said springs having a diameter equal to the width of

30  said brake shoes.



shank portion further includes two parallel flat sides, said sides adapted
to frictionally engage said corresponding flat surface of said brake
shoes. 25 16. A bi-directional back stopping clutch as recited in %t i b4,
wherein said spacing conponent includes a spring and at |east oné ﬁ&@@

bl ock, said spring having a dianmeter equal to the width of said brake
shoe. 17. A bi-directional back stoppimg clutch as recited in claim 14,
wherein said spacing conponent includes two springs, said springs having a -
di aneter equal to the width of 30 said brake shoes. 16 MAR 2004 12 18. A
bi - di rectiongg bagkihstieqiongl thek-abppifg lchath @d recited & @lalm, 1 Wheheiein saidd
springs are arranged with opposite ?ead directions to prevent neshing. 19.
A bi - di spritgs arsdranged wathoypposite leadidictrtians fosprevend mashisigai m 14, wherein said

i nput  nenber and s oyt nber. ar OVId ni,n
openi ngs machPned & %‘ gmcaaﬁtﬁagsnonm gsrreg 'ﬁi 1&;{1 Pﬁmgq,lh Sal%-lnput
" espect | fintr Al sy Wupsli BELAN Ate BRONICH AP Sfkrfingd %Hlda%géﬁﬁg§ &hhchihed
C ] e e 1 sal openi ngs | ual key sfots f receiving a
-d uaI 5 keﬂﬁéﬁlgﬁﬂﬂfz inpus dethitier b oyt AYmMbED spenrgelyl 0

20. A bi-directional back-stopping clutch as recited in claim 19, wherein said

openings include dual key slots for receiving a dual keyed shaft, said slots cut by broaching.

10



