WD 03/ 042917 PCT/ GB02/ 05122 -1 |1 NDEXI NG MECHANI SM The present invention
relates to i ndexing nmechanisns, in particular suitable for use in neters
(e.g. forwomasuiing the supply of water, gas or el ectrici tPgI/GBo2080et er s
5 and ot her counting devices. W 89/05016 di scl oses a nunber wheel counter
in which a worm gear engages a vvormwheel connected to a nunber wheel.

Rot ati on of the worm gear about its ongi tudi nal axis effects rotation of
t he worm wheel and thereby rotation of {he 10 nunber wheel . However, a cam
means i s provided for displacing the wormgear axially away from a rest
position in synchronismwth rj}\@gkﬁl of  the worm gear such that the worm
wheel remains stationary over %MEPW'SOM on corresponding to a
nunber interval of the nunber wheel. At the end of a rotation the worm gear

is rapi dITy restored to its rest position by neans of a |ever arrangenent
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at t he nendfother cbantirmndedicédie wor m gear the readout changes. 20 Wil st

this wheel counter works reliably in many applications it has been
appreci ated by the present I nventor that, whilst inits rest position the
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|nventor has further appreciated that the arrangement d| sclosed in

above publéaxgallyi amey trquni a kesst positibrair syEichronigm WIttpmtattrm qfdeet\l@rm&ﬂafmht he
| nvent | on 15868 W TP BB EP s i b o BB Eb
03/ 042917 PRUMERP2ARBAR 2 the number wheel. At the end of a rotation the worm gear is
rapidly restored to its rest position by means of a lever arrangement including a
15 spring so as to drive the number wheel through a number interval. As aresult, during
almost the entire rotation of the worm gear the number wheel remains stationary
enabling unambiguous readout, and only at the end of a rotation of the worm gear

the readout changes.

20 Whilstthis wheel counter works reliably in many applications it has been appreciated
by the present inventor that, whilst in its rest position the worm gear of this known
device cannot be rotated in reverse. Merely before completion of a full rotation of the
worm gear this (incomplete) rotational movement can be reversed, but no further
reverse rotational movement is possible once the worm gear has been reversed to

25 the rest position. Hence, if the worm gear in this device is forced in the reverse
direction the cam means will jam, and the device will break.

The present inventor has further appreciated that the arrangement disclosed in the
above publication requires a relatively high input torque to overcome the friction

30 between the rotating worm gear and the lever.

The present invention seeks to address these problems. Preferred embodiments of



-2 the present invention include an indexing nmechani smwhich counts both in
forward and reverse directions, and one that counts in the forward

di rect i onworoagavdi ess of the rotational direction of thePCAER02/072e

i nventor has further appreciated that the wunderlying principle of the
present invention can also be enployed in an indexing 5 nmechanismwhich is
read out e.g. electronically. In one aspgct the present invention provides
an i ndexi ng nechani smconprising a body (10, 10A, 10B, 10C) nounted so as

to be rotatabl e about an axi s:, neans.. I j: i sai d
i o 10 ARl Rhefforctise dBRh e dari<th Mrideaiid pifiih BRGkta,
body al ongyn$ ab\bragidireatdis, At icalintsan the ferivard dirdotiomgegatdiesoof of
said body 1n a first direction; biassing nmeans (11) for restori E}g?tye body

to its axithe notationssirectien ehtheciorpt. el henventer has BirtheR appreciated ned
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cam neags fachanisPAwhd is2fdaddeutrd. gt élegtrsmicalljpody to be rotated in a
second direction opposite the first direction. 20 In a second aspect the
present invention provides an indexing nechanism conprising a body (10,

10A, 108, é?@ebggyg&qqe%qegeﬁgtiﬁvé?ﬁiohoér%iﬁgé%nﬂﬁ&é’iin&'ﬁné@ﬂaﬁiism%ﬁﬁri&ﬁqofor

rotating s about” sard axis, first camneans™ (9, 9C, 10, 10A, B,
10C) for displ agibeglygaDd1@ady0R) t01@) mREnteai b ax ts bavaiatablerabout @pianis;r est
position during rotat] of , said b ina first .direction; a spring (11),
preferably a comék’gg}réBﬁiwg,Sal'(ggé‘fl%abewa%'ilaﬂf’V\,ith said body and for
restoripg the bady chth hean@Xbabc! %,t1@R51@B,010©Pf(ﬁ@mﬂ§éih$rsaﬁi bady efiétg on
or a predeterm ned portion thereof of t_h_e body; 30 neans for detecting the
axi al novesadtaxi$ away trooyantaxiali nest popiipn luriagt wtatipn ob spidsbady an & Bist
position;

glrr]gction; 4
biassing means (11) for restoring the body to its axial rest position on
completion of a rotation or a predetermined portion thereof of the body;
15 means for detecting the axial movement of the body when it is being restored -
to its axial rest position; and ‘
second cam means (2, 9, 2A, 9B, 2C) permitting said body to be rotated in

a second direction opposite the first direction.

20 In a second aspect the present invention provides an indexing mechanism
comprising
a body (10, 10A, 10B, 10C) mounted so as to be rotatable about an axis;
means (3) for rotating said body about said axis;
first cam means (9, 9C, 10, 10A, 10B, 10C) for displacing said body along
25 said axis away from an axial rest position during rotation of said body in a first
direction; 4
a spring (11), preferably a compressive spring, located coaxially with said
body and for restoring the body to its axial rest position on completion of a rotation
or a predetermined portion thereof of the body;
30 means for detecting the axial movement of the body when it is being restored

to its axial rest position; and



WO 03/042917 PCT/ (B02/05122 -3 neans for permtting said body to be
rotated in a second direction opposite the first direction. In those
enbodi menwe o428 ch t he axi al di splacenent is detected bycraaBg/osther 5
than a wheel the rotational input novenent nay be translated into a

"sawmt ooth" or simlar stepw se novenent along the axis. As the axial
noverment of the body, when it is beingqgestored to its axial rest
position, depends on fixed paraneters, in parti cul ar the nodul e of the

specd thi o axi drenlodBebfPRETENAT pREY o8 BRtedin Said el cbdodld WI'T
hi gher acoHeggst difedtiory be possible in arrangenents in which the input

rotational novenent is detected directly, especially at |ow input
rotational speeds. Preferred features are set out in the dependent cl ains.
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input rotational movement is detected directly, especially at low input rotational

speeds.

Preferred features are set out in the dependent claims.

15
The invention also provides a meter or other counting device comprising an indexing

mechanism as set forth above.

Preferred features of the present invention will now be described, by way of example

20 only, with reference to the accompanying drawings, in which:-

Figure 1 shows an exploded, three-dimensional view of an indexing mechanism

according to a first embodiment of the present invention.

25 Figure 2 shows a three-dimensional view of the indexing mechanism of the first

embodiment, partly cut-away.

Figure 3 shows an exploded, three-dimensional view of some parts of the
embodiment shown in figures 1 and 2.

30
Figure 4 shows an exploded, three-dimensional view of an indexing mechanism

according to a second embodiment of the present invention.



Figure 5 shows a three-dinensional view of the indexing nmechani sm according
to the second enbodi nent, with the upper bearing plate renoved. Figure 6
shows a twoagAadionensi onal view of the indexi ng nechani sm PREWGEBR2/05123
figures 4 and 5, partly cut-away. Figure 7 shows an expl oded,

t hr ee- di nensi onal view of sone parts of the enbodinents shown in figures 4
to 6. 10 Figure 8 shows an expl oded thrge-di nensional view of an indexing
mechani sm according to a third enbodi nent of the present invention. Figure

9 shows agﬁgyr%% 9@3&@%‘ f?ﬁ'p -gl{t&‘{‘éi&f]alt\}?&/v'logwid&%x%ﬁ%@hé%ﬁhﬁ&‘&brﬂﬁwgﬁo@ure

8 wth th pper bearing renoved. Figure shows a

t hr ee- di mgms seoahd enevodifent) avithithexipyeer ieanagidateseowvedn figures 8 and 9,
partly cut-away. Figure 11 shows an expl oded, three-dinmensional view of
sone parts of the indexing 20 mechanism shown in figures 8 to 10. Figure

12 shows @r@@%pés WeAlvs BMHEScHiIMBRSLARN e SMHRS indeRireRMeRPBnRen Shown im

figure 11. Frgure 13 shows an expl oded, three-dinensional view of an

i ndexi iy figahes#sand acpaildicoyawaya fourth enbodi nent of the present

i nvention. Figure 14 shows a three-dinensional view of sone parts of the
enbodi mrent shown in figure 13, partly cut-away. 30 Figures 15 to 22 show

expl oded, ﬁ@j;@ew%ﬁaa@i anabxMbaus, @hrebdigrRnemabodéws of Homwe partd iguthe 13;
in figures 16, 18 and 21 these are shown partly cut-away. WO 03/042917
PCT/ GB02/ @btladimeptRehewniindguiesi4 tubes 1 to 3, a first enbodi nent of the
present invention will be described. The indexing nechanismof the first
enbodi nent forns part of a water neter and conprises upper and | ower

bear i ngp plRg@e 8 showshehve@ioddd thieemfimensionaheiene ohiani indepiagt mechanism

mechani sm are | ocated, A CLE) and sg% ndle 12 is provided,
according to a third embodiment of the present invention.

Figure 9 shows a three-dimensional view of the indexing mechanism shown in figure
8 with the upper bearing plate removed.

15
Figure 10 shows a three-dimensional view of the indexing mechanism shown in

figures 8 and 9, partly cut-away.

Figure 11 shows an exploded, three-dimensional view of some parts of the indexing

20 mechanism shown in figures 8 to 10.

Figure 12 shows an exploded, three-dimensional view of two cam bodies shown in

figure 11.

25 Figure 13 shows an exploded, three-dimensional view of an indexing mechanism

according to a fourth embodiment of the present invention.

Figure 14 shows a three-dimensional view of some parts of the embodiment shown
in figure 13, partly cut-away. ’

30
Figures 15 to 22 show exploded, three-dimensional views of three cam bodies

shown in figure 13; in figures 16, 18 and 21 these are shown partly éut—away.



5 which carries a first cam body 10 and a conpressive spring 11 | ocated
between the cup and the first cam body. The cup further holds a bearing
spi ndl e iweaBi42b37 which is rotatably nounted in a beari mgTaEBRI0g122 Ower
bearing plate 5. The bearing spindle insert 13 runs on a jewel 4. The
upper end of the spindle further carries a second cambody 9 and is
received within upper bearing plate 2. lg:’pt he enbodi nent shown 10 in the

drawi ngs the spindle 12 penetrates the upper bearing plate 2. On the upper

side of th er rin late th indle 12 carries a painter | ch
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cam body. 15 The indexi ng mechani sm further conprises a drive roller 8,
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pegs 8A ¥i avhibh chrrideea first canrisddyer0 8nd aeobepressiveBpridy 11 edda6d Batwsarimhies
formed onto the outer surface of the first cam body 10. This 20 heli coi dal

cam engage$uRiand Biefyskoang fody. the ewp (Hsthendolgs abeardng spindle imsrrt {3y whickam
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of the camibpfigtediithya emmotHurdcaHstiflargsa Bird G nd and third cam body 9
and 2 is nmuch smaller than the pitch of the camfornmed by opposing

surfaces of the fi rst and second cam body 10 and 9, which in turn
COr o PRRSpEAnHRSLE belusiioh V) SRR BRIL PR 853 # i 1
which numbers may be marked to indicate a count. Further rollers may be provided
on roller bank spindle 6 so as to indicate several digits of a count. Formed onto drive
roller 8 are a plurality of pegs 8A via which the drive roller 8 can be driven. A
helicoidal cam is formed onto the outer surface of the first cam body 10. This
20 helicoidal cam engages with pegs 8A so as to drive the drive roller 8. The first cam
body 10 can be rotated by means of drive gear 3, which has teeth engaging with
teeth formed on the first cam body 10. Cam body 10 can be displaced axially on
spindle 12. The first cam body 10 is biassed by compressive spring 11, which is
located coaxial with the first cam body 10, towards a rest position, away from the
25 lower bearing plate 5. The first cam body is further formed with an internal helicoidal
cam (best seen in figure 3), which conforms with a cam on that surface of the
second cam body 9 which faces the first cam body 10. On the other side of the
second cam body 9 there is provided a further helicoidal cam, conforming with a
cam on the lower side of the upper bearing plate 2 (the third cam body). The pitch
30 of the cam formed by opposing surfaces of the second and third cam body 9 and 2
is much smaller than the pitch of the cam formed by opposing surfaces of the first

and second cam body 10 and 9, which in turn corresponds to the pitch of the



of drive roller 8. The sense of the helicoidal cam forned between the
second and third cambodies 9 and 2 is opposite that of the cam forned

bet ween twe oBioa»17 and second cam bodies 10 and 9 and t he PeTtGBmAF12¢am on
the first cambody 10. 5 During operation in a forward direction, the first
cam body 10 is rotated in a first direction by neans of drive gear 3. As
the first cambody is rotated, the camfornmed between the first and second
cam bodi es 10, 9 di spl aces the first carﬁbody 10 axially towards the | ower
bearing pl ate as the pitch of the external cam 10 on the first
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positiog wthout rotation with a rapid snap novenent by the conpressive
spring 11. During this rapid novenent the external cam on cam body 10
engages arﬂumg weeratian of atfpavard|directipegthesiksupavar bisdy 16ds eblaptédhar arfarst i ng

t he roIIe w th p_noyvenent ri rot I on, of
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drive gear 3. During this novenent the o’% posi ng cam surfaces forned

0

bet ween t Hxiallyriowasas thalowed bearnsplate & Wegef,@-%thﬂ péah &fde extarndieaot her
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| ower bearsemgnﬂlm b5d'uast10, 9, thEpextentaiebat repmainé statfomalry relhtie nthet dypeend

of engagerre Isr lg at this camand the first cambodies 10, 9 are
forced badRllg rdWeQ%g tﬁ% tlads d%%%ﬂ?ﬁ‘éfﬁ’%@‘eﬁbrv\fﬂfnﬂfu'b@t@‘}'@ optheclisbeamne
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the first cam bod I's not displace ar ge anount

rotati onalcambed@nst”l(bﬁ? mhehﬂme end oaangagmnenﬂammthdn‘mtmmbdujn ’rOanstfomedt he
Sé&ﬁ;\; |br?c %oohcﬁ hh%g pos o \R/?ngt rota Eo'nv\%?thaa qg;‘)l\éesgaopl Imeor\/ei‘)neght8by the
compressive spring 11. During this rapid movement the external cam on cam body
10 engages and drives one of the roller pegs 8A upwards, thereby incrementing the
roller 7 by one index with a rapid snap movement. During rotation of the spindle 12
the pointer 1 also rotates.
20
In reverse operation, the first cam body 10 is rotated in a second (opposite) direction
by means of drive gear 3. During this movement the opposing cam surfaces formed
between the first and second cam bodies 10, 9 remain engaged. On the other hand,
the cam formed between the second and third cam bodies 9, 2 displaces the first
25 and second cam bodies 10, 9 slightly towards the lower bearing plate 5 until, upon
completion of a full rotation, the end of engagement is reached at this cam and the
first cam bodies 10, 9 are forced back towards the rest position by spring 11. As the
pitch of the cam formed between the second and third cam bodies 9, 2 is
insignificant, the first cam body 10 is not displaced by a large amount. During this
30 rotational movement of the first cam body 10 in the second directidn the external
cam on the first cam body 10 drives a drive roller peg 8A downward in a continuous

movement. A rapid snap movement as during forward operation does not take



nmovenent. A rapid snap novenent as during forward operation does not take
WO 03/042917 PCT/ GB02/ 05122 -7 place. It will thus be seen that this
enbodi mrenwoanaldoes the first cam body 10 to be rotated i ®ChatBo2@5R2@Cti ons,
and the indexing mechani smcounts in both directions. A second enbodi nment
wi Il now be described with reference to figures 4 to 7, in 5 which like
details carry like reference synbols asin figures 1 to 3. As in the first
enbodi rrent t he i ndexi ng mechani sm corrpr’i Ses an upper and | ower beari ng
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The second embodiment is provided with a further cup and spindle 12A, bearing
spindle 13A, compressive spring 11A, first and second cam bodies 15 and 14 and
jewel 4. The further cup and spindle 12A is arranged in parallel next to cup and

20 spindle 12.-Upper-bearing plate- 2A is formed with a further helicoidal cam surface
thereby constituting a further third cam body. The further first, second and third cam
bodies are mirror-images of the first, second and third cam bodies.

Forward operation of the second embodiment is the same as that of the first
25 embodiment as regards the sub-assembly carried by spindle 12, except that, of
course, no external helicoidal cam is provided on the first cam body 10A. During
most of the axial displacement of the first cam body 10A the peg 111 is not engaged
with pegs 8A. Only upon completion of a rotation of the first cam body 10A the peg
111, which then has reached a position between two adjacent pegs 8A moves
30 upwards in a rapid snap movement, thereby driving the drive roller 8. During this
rapid snap movement, the peg 111A carried by the further first cam body 15 is not

in contact with any of the pegs 8A. During rotation of the first cam body 10A the



rapid snap novenent, the peg 111A carried by the further first cam body 15
Is not in contact with any of the pegs 8A. During rotation of the first
cam body WOo@o0se¢7 WO 03/ 042917 PCT/ GB02/ 05122 -8 furt her PCirrGRo2osre body 15
also rotates, in the enbodi nent shown in the sane direction, and peg 111A
passes between two adj acent pegs 8A. The two opposing cam surfaces between
the further first and second cam bodi es_g5, 14 are in contact and the
further first and second cam bodies 15, 14 are displaced axially only

slightly 5f%éfe@%f nétntfbﬁf?ﬁ‘efl TEEEtNeRR ér%g&h‘ﬁéﬁ}eéhoﬁﬁﬁqmnénga%@' rd
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one of the pegs . The opposing cam surfaces forned first and second
cam bodibesby dreanslobthessain forinted beiveaen thafurien sacondearst thirdrave odiesatvl
are displ agﬁfl axially only slightly by neans of the small-pitched cam
formed 15 Hetween the second and third cam bodies 9, 2A. Thus it can be
seen that the second enbodi nent provides for rapid snap i ndexi ng novenent
of roller 7 in both directions. A third enbodi nent of the present

i nvention Vihan thevneehanisienis peeraied in reversedhedoles of e subyassembliescarsied; n
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15 between the second and third cam bodies 9, 2A. Thus it can be seen that the

second embodiment provides for rapid snap indexing movement of roller 7 in both

directions.

A third embodiment of the present invention will now be described with reference to
20 figures 8 to 12, in which like parts carry like reference numerals as in figures 1to 7.
The constitution of the third embodiment is basically the same as that of the first
embodiment, except that the first, second and third cam bodies 10, 9 and 2 of the
first embodiment are replaced by first to fourth cam bodies 10B, 9C, 9B and 2. The
first cam body 10B of the third embodiment is the same as the first cam body 10A
25 of the second embodiment, that is, it carries a peg 111 but no external helicoidal
cam. The second cam body 9C has a lower helicoidal cam surface on its lower side
like the second cam body 9 of the first embodiment. However, on its upper side no
cam surface is provided. Instead, a pin 100 is provided in axial direction, which is
received within a crescent-shaped groove 110 provided on the lower side of the third
30 cam body 9B. A helicoidal cam surface is provided on the upper surface of the third
cam body 9B, having the same pitch as the helicoidal cam surface formed on the

lower surface of the second cam body 9C, but running in opposite direction. The



received within a crescent-shaped groove 110 provided on the | ower side of
the third 30 cam body 9B. A helicoidal camsurface is provided on the upper
surface oWotohm4ohi rd cam body 9B, having the sanme pitch @€TtdBd2/08122 coi dal
cam surface formed on the |ower surface of the second cam body 9C, but
running in opposite direction. The WO 03/042917 PCT/ GB02/ 05122 -9 upper
bearing plate 2, formng the fourth campody is provided with a heli coi dal
cam surface conformng with the helicoéi™dal cam surface provided on the

upper side of the .third m hody 9B. The second and thjrd cam bodi es 9C
ot 9B canPBE" HEEErEb Al BERethe ByrB e bIIHEPIOMBRbYER & halca Ry Gement
islimte i Tl Bl ; | :

oper at | on L ReCFEPATEHng it AR ot colh S fRERrdded offtic Dgps HidEbfine,

di r ect i onthimhicendbpde®Bt he second cam body 9C until pin 100 arrives at a

stop at one of the ends of groove 110 in the third cam body 9B. Once pin
100 has arrived at its 10 stop in groove 110 it cannot nove the third cam

body 9 5i MR édworrpand BirEdamiideeCt Aied BRI dh B fothed WithaByHastiteefB and
2 woul d not permt such novenent. Instead, the first cambody I OB is

di spl aced ofxeraHoyvavehdhigImevameniie imied by mpvsinzard of pin tlwitbintgneovadi @.or med

bet ween t | e n ' ring this venent
the peg 1L HELBM AR oBEERON 1iEMsreFhESody IRR Rty by HVq Heer e o ZHFER ot
the first direptibedphid doBevithidse@spesim bedy 9 sei phtl1 o arhedyatI stopsat diren
conpl eted the og&gg*n cam surfaces fornmed therebetween reach the end of

engfagemenlc’,f theég giqove @MB'&%%W exnhady s Qrce pig TAshapeivedat thith a
api d ANagodTRy BiEVe 1104t BSithdiholié (he"iRd Bin BUGD & sPRY! LBt | I ST
y that, d , 1t €en t he

cam bo , during this raprd snap novenen gages one 0O
drive pegbetreemthdrihird argfottheadr bodies OB ard Bwautt hbigparmil such/imoléntdng.
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is limted by the 25 I ength of groove 110, and when pin 100 has reached a
stop at t RariggHbis eavement heopee 1110oes atangegamriynef thaeadsi 34. dihebady 9B

W th reSPRGEt&id6r the"r &GRMBAYY 0B with respect to the second cam body 9C has

been completed the opposing cam surfaces formed therebetween reach the end of

engagement, and the first cam body 10B returns to its rest position with a rapid snap

movement. The peQ 111 is formed at such a position on the first cam body 10B

that, during this rapid snap movement, it engages one of the drive pegs 8A to drive
20 the drive roller 8 and the roller 7. -

If the sense of rotation of the drive gear 3 is reversed at this stage the first and
second cam bodies 10B and 9C remain engaged and the second cam body 9C is
rotated with respect to the third cam body 9B. Again, this movement is limited by the
25 length of groove 110, and when pin 100 has reached a stop at the other end of
groove 110 it starts moving the third cam body 9B with respect to the forth cam body
2. The cam formed between the third and forth cam bodies 9B and 2 causes the first
to third cam bodies 10B, 9C and 9B to be displaced axially towards the lower
bearing plate 5 until the cam surfaces between the third and forth cam bodies 9B
30 and 2 reach the end of their engagement. During this movement the peg 111 does
not engage any of the drive roller pegs 8A. Only upon completion of a full rotation
the first to third cam bodies 10B, 9C and 9B return to their rest positions with a rapid



2. The cam fornmed between the third and forth cam bodi es 9B and 2 causes
the first to third cam bodies 10B, 9C and 9B to be di splaced axially

t owar ds twe oBowmn7 bearing plate 5 until the cam surfaces Pogtagensthe third
and forth cam bodies 9B 30 and 2 reach the end of their engagenent. During
this novenent the peg 111 does not engage any of the drive roller pegs 8A.
Only upon conpletion of a full rotation ,the first to third cambodies 1
OB, 9C and 9B return to their rest posdq ons with a rapld WO 03/ 042917

PCT/ GB02/ 05122 -10 sna nove and 11 drd v a drive roller. peg 8A
i th o aghab SIS TR T HELC N VS 2 Bl oter et 4 TR APl Shs B SISt pe
peg 111 eﬁgmse,q_drlve roller peg 8A on one 5 side of the drlve roller 8

so as to drive the drive roller 8 in a first sense, during reverse
operation after rotational novenment of the second canlbody 9C with respect

ar oove. 1100150 BB aiteeLeid I the AT nEF B ARt R F Do Ao s ¢ or

driving asideesf e drive halleros kerasislarias the ddvevellens idri fiestr 4y, ddiring t he
opposite sense. 10 It can thus be seen be seen that this embodi nent. enabl es

rapi d snafﬁVQfé@ﬁFPf@fat'ﬁBv%ﬁﬁfnftOt@foﬁﬁﬁén@\fqm%”tr of Fhﬁ sgCPRd KM kAdYeBE with

t hout t
second enbaiosof th¥3nTéRarF BRBTRR BRAAEY bl e YopbrRly ShE5efieiding
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12. The fourt essentially a nt of the third
enbodi rrenP.eg‘ﬁq\te 'ggﬁ ‘rg‘l%?f é\d%rﬁ:,se O RER q’W@ rpﬁﬁ?l}g PREPEIE SRS ment s

lies iqp the shape of 20 the first cambody, 1 OCin the fourth enbodi nent.
As can best be seen in figure 14, the first cambody 10C is at |east
partial | yItrm*ethL@deStemnnbe h;eespihatetfd@femtmﬂlmnmablqse@m@ﬁnap iddexiag
roller 8, whic ar e d Lo i rov stabilit nd

G abi 1 11 JOVEGTRRAO T dieopshgd b dedREa e ctshe” eaREEE el LB ki o e
first Ca”hsé@ﬁwllé@ééﬂr%dfwWsﬁlﬁdféstéﬁh thé seeeN@Rnsoddimetiti ve rol l'er 8 from

rotating except when 25 the drive roller 8 is being driven by the rapid
snap novenent of the first cam body

15 A fourth embodiment is illustrated in figures 13 to 22, in which like parts carry like
reference numerals as in figures 1 to 12. The fourth embodiment is essentially a

refinement of the third embodiment.

The main difference between the third and fourth embodiments lies in tHe shape of
20 the first cam body, 10C in the fourth embodiment. As can best be seen in figure 14,
the first cam body 10C is at least partially received within the space defined between
pegs 8A on drive roller 8, which pegs are, in order to improve mechanical stability
and durability, formed with an oblong cross séction. Generally speaking the first cam
body 10C is formed such that it prevents the drive roller 8 from rotating except when
25 the drive roller 8 is being driven by the rapid snap movement of the first cam body
10C. There is hence no danger of drive roller 8 being pivoted or rotated accidentally,
e.g. due to sudden movements of the indexing mechanism, tampering or other

external influences.

30 As part of the particular shape of the first cam body 10C which prevents accidental
‘movement of drive roller 8 the first cam body is formed with two pairs of blades 10D

(best seen in figure 17). Depending on the rotational position of the first cam body



10C. There is hence no danger of drive roller 8 being pivoted or rotated
accidentally, e.g. due to sudden novenents of the indexing nmechani sm
t anperi ngworo3osiser external influences. 30 As part of thecpasBo2osi2ar shape
of the first cam body I OC which prevents accidental novenent of drive
roller 8 the first cambody is formed with two pairs of blades 1 OD (best
seen in figure 17). Depending on the rotational position of the first cam
body WO 03/042917 PCT/ GB02/ 05122 -11 -10IC the bl ades 10D perform the
function of driving the drive roller 8 via pegs 8A or of preventing the
drive rol ie€ tBefulades 4 OBt pertprmDheifuncticot eftdrofngthet drivef iofiet 8 vipeesi$A ar0C
and axi al venent thereof different portions.of the fir am bod 0C
t ake ovePPBWé’emW@ttih&n Be rﬁl”%'{/grﬁ'ﬁnﬁé&?h%gdafjvag 4 8‘ia|%8p Qﬁ%'? g'ﬁ?rpr(iﬁna{oloﬁéf .5
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particular formed with a generally cylindrical central portion 29 between

two gener avéytheyiunetion ©f ppeantiog she grivedoles &frosy iofgings smal | er di aneter
(figur 15, 17 and 18). The blades | OD are carried by the central
cylindt cal portion 29. Cylindrical portion 25 is formed 10 with one

axi al 'y prag st dxm lboply 29 Gaordh@ efrifoditienifistrated 28 figSicsuts-ed iglingreticalanal | y

opposite the axial lip 24. Simlarly, the cylindrical portion 26 has a

cut - out plarmeshwith a ggnearaly edindrigaigental prdicnikgbelveendwe gerns@ilysiingdda 2s.
The bl ade t b ' ; - : ) 5N ptuat ed
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i ) @ redt OF BoealeR BT 1o Fanalz cuROVhEOBRE RAlriuERe SHTRECaS and
23 on theogﬁaﬁfe%éﬂgnm Sipnika ,tth@cﬁ{hﬁ@ﬁéal%rﬁaez@ﬁag Aut-o¥ pBRidrP27

enabl e a said peg 8A to pass between these bl ades during rotation of the
first camabthebsaipeleaguisr pokitiohat thecuiveutaidrtiani2dl Exa bladesi10lhareapt albf

paci ng. bECHDER. (a0sh 0 aR2 el A S4Bt Eaf 4 REMRILh E e
to pass bgiieRp 2T4Vmeddh%«§cﬂﬁtth@@ﬁ§uuﬁférdblﬁélrtﬂreoﬁﬂﬂtthélﬁ biedds 22 ahb@J, @ittt on

of the first cambod%l ' ) .
€ same angular position as cut-out portions 27 and 28.

15 are located at
The spacing in the axial direction between blades 20 and 21 on the one hand and
blades 22 and 23 on the other corresponds to the thickness of the pegs 8A, so as to
enable a said peg 8A to pass between these blades during rotation of the first cam

20 body 10C. Similarly the overall axial extent of the pair of blades 20 and 21 and the
pair of blades 22 and 23 corresponds to the spacing between two adjacent pegs 8A
so as to enable the pairs of blades to pass between two adjacent pegs 8A during
another part of the rotation of the first cam body 10C.

25 During almost the entire rotation of the first cam body 10C the drive roller 8 is
prevented from rotating since, depending on the rotational position of the first cam
body 10C, different ones of the pegs 8A are restricted in their movement. This
movement is in particular restricted by the steps formed by the three cylindrical
portions 25, 26 and 29, the axial lip 24 and blades 20, 21,22 and 23. Similérly, the

30 cut-out portions 27 and 28 ensure that the first cam body 10C can rotate and move
axially without being restricted by the drive roller 8 or pegs 8A. It can thus be'seen

that the particular shape of the first cam body 10C ensures that the index mechanism



25 During alnost the entire rotation of the first cam body 10C the drive
roller 8 is prevented fromrotating since, depending on the rotational
positi on wD 0Bloe29iT r st cam body 10C, different ones of the@Cpagpn20M22re
restricted in their novenent. This novenent is in particular restricted by
the steps fornmed by the three cylindrical portions 25, 26 and 29, the
axial lip 24 and bl ades 20, 21,22 and 23. Simlarly, the 30 cut-out
portions 27 and 28 ensure that the fi rst1é€am body 1 OC can rotate and nove

axiall'y without bei n%@r.estri cted by the drive roller 8 or pegs 8A. It can
thus be- se@fes PREERM HENIS Prevantiae thedive wilet & &om roatingewaspd ywhenddséeng es
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i ndexed by the first cam body 10C being restored to its axial rest

position. As a_fjfth enbodinent (a npdification of the fourth enbodi nent),
it is possf\ﬁlaef'%b erﬁbﬁggﬁﬂ;l(@ mﬂé’ﬁ%mPﬁg‘ermn‘?@ﬁpglﬁ‘&?mﬁ:h'éﬂs passiplg t©
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body 10C ol TeLetdy Ko this edalic gamipraveaxi Sipcaing SpPTaumAlRlY 6 aangent

i rrespect i yethefpitcheciide 8 thecdd st tlﬁé’fysﬁé 8A. 9litH tHs hiraRGe M BRMrst @Q?]at he

result the drive roller 8 is driven on in one sense, Trrespective o
rot at i onal begy ¢e€iasHy grves ihedegsatA an omhisidecefithe drive soldr@ylirsespediseofithe f
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can be nodified to forr?, sixth enbodi ment. To this end the external
hel i coi dal PERYIEEY HS&du uﬁtheniédﬁmgtm@mﬁrb@ays veerdn gaglgeisigitpyganor Watelee

or even f L C @ ' | t ner.i . of
the f1rot Dateriics RogaLIE SReRpi ITToYeS: HIE KOMNER Pl ViR BE ISR BN
bodi es 10,cohtacis|fdr datay the driveegéar 8wdubdfaiespondi ngly. More than about 4

cans SE ul d, however, not be forned since this would result in too nuch
fricti bet ween the first and second

The first embodiment can be modified to form a sixth embodiment . To this end the
external helicoidal cam carried by the first cam body 10 is replaced by two, three or
even four helicoidal cams angularly distributed about the perimeter of the first cam
body 10. The cam formed between the first and second cam bodies 10, 9 would
20 have to be formed correspondingly. More than about 4 cams should, however, not
be formed since this would result in too much friction between the first and second

cam bodies 10, 9 (as is the case in a ratchet).

In an arrangement with n helicoidal cams arranged on the first cam body 10 , upon

25 one full rotation of the first cam body the roller 7 is driven not only through one
number interval but through n number intervals. Corresponding modifications are
possible with Embodiments 2 and 3, with two or more pegs 111 or 111A distributed
about the perimeter of the first cam body.

30 All of the above embodiments can be modified to form a seventh embodiment. In the
seventh embodiment no roller bank and drive roller 8 are required. Further, the first

cam body does not require an engagement formation as it is not used to drive a drive



cam bodies 10, 9 (as is the case in a ratchet). In an arrangement with n
hel i coi dal cans arranged on the first cam body 10 , upon 25 one full

rotati on wh oBhedfiirst cam body the roller 7 is driven not pamigBozloszagh one
nunber interval but through n nunber intervals. Corresponding nodifications
are possible with Enbodinents 2 and 3, with two or nore pegs 111 or 111A
distributed about the perineter of the 1fi rst cam body. 30 Al of the above
enbodi nents can be nodified to forma ée\;}e'nth enbodi nent. In the seventh

mbodi |l er. bank and dri L] equir ed. h h
flret cardsayetayead it B seerithenRssfaslife Fafarb Haemimt the it e
to drive g bvay WhoBaeketl’ Wééﬂaﬁﬁ%a&%h?&ivmé@er?s@trelaaﬁhaw f&dxampla t he

sevent h enbodi ment the rapid snap movenent of the first cambody is not
" det ect ed"bynmenaniad @ regdsyitgh driogessiog iIckeuityupaxbe provided Whichrensurathate

by neans ar SSWM i i i . I i

ensur o5t HE TerREn SReEStEREIT Ails ap Bt Rte TS HRI Bl b Pes e
first camedyanheibodynds Shdihg Stestaret biedytsi axibeirest pesitionedut ondtt shexd>ddl
rest position, but not the axial displacenment away fromits rest position.
It will bedisplpeedient awayHEamitssestppsiidthap novenent of the first cam body
can al so be detected by other neans, e.g. optically. 10 It wll also be
appreciated that, whilst it is preferred to use a conpressive spring for
restoring It Wil be appreciatet teht therdpic smap aloveasdnt pb e firshcarottvely daoratso be

springs such as , a tension spring nmay, al so be used. 15 Wiile the present
i nventi on JRI€CIEEY Hg‘aeérni‘eiﬁﬂf’ ierg-i%}pé'céu%f erred enbodinents, it is to be

undersii?od that the words which have been used are words of description
rather than limtation and that changes nay be nmade to the invention
wi t hout  depidt alsadef appreciatedsthapenbitst itds ipreferied tohseappempeessiveaspiing iy

et ey - arBRISTGIRBI ¢ate RBURIGHE e P Rl oPer BhEh o ShHREE shbae: on
i ndependery {anstdn opteg mai isb eafednd/ or illustrated features.

15  While the present invention has been described in its preferred embodiments, it is
to be understood that the words which have been used are words of description
rather than limitation and that changes may be made to the invention without

departing from its scope as defined by the appended claims.

20 Each feature-disclosed in this specification (which term includes the claims) and/or
shown in the drawings may be incorporated in the invention independently of other

disclosed and/or illustrated features.

Reference numerals used in the claims are for illustration purposes only, and are not

25 to be understood in a limiting sense.



Ref erence nunerals used in the clains are for illustration purposes only,
and are not 25 to be understood in a limting sense. WD 03/042917

PCT/ GB02/WB132429114- Clainms 1. An indexing mechani sm conpPCIIGRY2H52body
(10, 10A, 10B, 10C) nounted so as to be rotatable about an axis; mneans (3)
for rotating said body about said axis; first camneans (9, 9C, 10, 1

QA 10B,1 Q) for displacing said body al,gng said axis away from an axi al
rest position during rotation of said bégy ina first direction; biassing
means (11) for restoring the body to its axial rest position on 10
conpletion of a rotation or a predeterm ned portion thereof of the body;
means for &gfgcting the axial noverment of the body when it is being
restored "To fts axial rest position; and second cam neans (2, 9, 2A 9B,
2C) permtting said body to be rotated in a second direction opposite the
first direction, 15 2. An indexi ng? nechani sm according to Claim1l, wherein

t he second‘-cam%g?%e)‘“?%n}fﬁhﬁﬁﬁgb 'QPH?'EQI ace said body along said axis

away fromits axpaly (€5!100510B,0M0C)dHeLMedR R iobe dtakibld dpody ahmxidie
second direction. 20 3. An indexing nmechani smaccording to Claiml or Caim
2, wherein the rpeass dgfor fetatieg sait) badbhphowsaidhaxisi i ng, preferably a

conpressi ve sprdn C i alnlay i ifeP ; l |

mechani sm corrprffrgﬁg%agr}1 gvﬁeaéanesg(gd§0mqb%l‘OWl%@)%%ngsB%%m%sgaddggdg% Qﬁgj %%d

rot at abl e AROHvagAroms s axiaaasspdsiiord curingtabiicg of said Hualyyinabiiat dsactibrgxi s;
first camneans (9, 9C, 10, 10A, | OB, ,10C) for displacing said b;%sol)'/~l al ong

said axis awaPisYRY AReaRE A1) SOt re¥SIng Jhe RPN Jo ik &f‘\agrfeé? POFIPHBBY i n

o a10y HHERSh 5 3B TM s L P SRR UR B | oo e
position on conpéahs tor deftectingdhatexiahmovement of the body when it is being restored

to its axial rest position; and

second cam means (2, 9, 2A, 9B, 2C) permitting said body to be rotated in a
second direction opposite the first direction.
15

2. An indexing mechanism according to Claim 1, wherein the second cammeans

is arranged to dispiace said body along said axis away from its axial rest position

during rotation of said body in the second direction.

20 3. An indexing mechanism according to Claim 1 or Claim 2, wherein the biassing
means (11) comprises a spring, preferably a compressive spring, located co-axially
with said body.

4. An indexing mechanism comprising
25 a body (10, 10A, 10B, 10C) mounted so as to be rotatable about an axis;
means (3) for rotating said body about said axis;
firstcam méans (9, 9C, 10, 10A, 10B, 10C) for displacing said body along said
axis away from an axial rest position during rotation of said body in a first direction;
a spring (11), preferably a compressive spring, located coaxially with said
30 body and for restoring the body to its axial rest position on completion of a rotation
or a predetermined portion thereof of the body;
means for detecting the axial movement of the body when it is being restored



or a predeterm ned portion thereof of the body; neans for detecting the
axi al novenent of the body when it is being restored WO 03/042917

PCT/ GB02/WB132429115- to its axial rest position; and nean®CIZ;B0R/0522, 9B,
2C) for permtting said body to be rotated in a second direction opposite
the first direction. 5 5. An indexing nechani smaccording to any preceding
claim wherein the detecting neans conprises at |east one wheel (8), the
position of which is indicative of a coutht; and a plurality of first
engagenent, formatjons (8A) connected to the wheel (8) and in angularly
spaced relté’t'tsoﬁ’é‘ﬁ| f?ﬁ?/ipﬂ‘?"t@ﬁéﬁn@)t her, wherein the wheel (8) can be driven

10 via the first, eRGa@eGEDh bBrggs zcﬁr er pé’/%i%?)ﬁg?.té%iequﬁg%rﬁ%\oﬁl%@for

10B, 10C) has at 1 east ohe 5ecb agenen ion - (

engagi ng aticeationvopiositecthiifirsttdiengiagpenent fornmati ons (8A); wherein the
first camneans (9, 9C, 10, 10A, 10B, 10C) is arranged to 15 displace said
body along said axis away fromthe axial rest position in synchronism wth

rotatiop thereofni hdeithd irﬁéﬂwaﬂish@%c%l:ﬁiné%hawg}re&g@néin@éﬁn CRBRIGHEMHe

formations (8A) are not driven by the at™least” one sec engagenent
f or mat i on qetecting meanseeomprisgsmst anti al portion of a rotation of said body

el ng restor ed FdePPLON Wiel B g A or wHERE idigA et s sRunt dbind
engagement for n@bim@liﬁ/b@ﬁrsl@Pgaéél%bnﬂfd;gmgﬁct)ﬁg@ﬁ;dgrﬁ%g@ﬁ 18fthé Whdlel (8) and o

engagenent. formations (8A) so as to index I (8) incrementa

first seriB@ngglariisnasseielaionsiinavitheachcibetwherein tioe wheel (8)canbeainmed as
dependgnt j i rmtting means (2, 9, 2A) pernmts

said bidy 8 thfrt HoBlgemeth BBl d R ML 09 T (e Al y Wi t hout

axi al novement whereiosaidibodyn(10ntieA| toB MEbAMSA? laasisrl scdrl ShdddBrient’

Claim5 or, dajm S ependent on Claim4, wherein the permtting neans
conpri ses famé%%&@ 1@[9, 11), for engaging and driving the first engagement formations
(8A);
wherein the first cam means (9, 9C, 10, 10A, 10B, 10C) is arranged to
15 displace said body along said axis away from the axial rest position in synchronism
with rotation thereof in the first direction, such that the first engagement formations
(8A) are not driven by the at least one second engagement formation (10, 111) over
a substantial portion of a rotation of said body about said axis in the first direction:
and wherein, when said body is being restored to its axial rest position, the at
20 least-one second engagement formation (10, 10D, 111) drives the plurality of first
engagement formations (8A) so as to index the wheel (8) incrementally in a first

sense.

6. An indexing mechanism according to Claim 4, or Claim 5 as dependent on
25 Claim 4, wherein the permitting means (2, 9, 2A) permits said body to be rotated in
the second direction substantially without axial movement thereof.

7. An indexing mechanism according to Claim 4, or Claim 5 or Claim 6 as
dependent on Claim 4, wherein the permitting means comprises a second cam

30 means.

8. An indexing mechanism according to Claim 5 as dependent on any one of



30 neans. 8. An indexing nechanismaccording to Caimb5 as dependent on any
one of WD 03/042917 PCT/ (GB02/05122 -16 Clains 1 to 3, or according to
Claim 7 awodajpexydent on Claimb5, wherein the second cam PeEAGBRA5129, 2A)

di spl aces said body axially to a | esser extent than the first cam neans

(9, 10, 10A). 5 9. An indexing nechanismaccording to Caim5 as dependent
on any one of Clains | to 3, or according to Claim7 as dependent on Claim
5, wherein the second cam means (2, 9B)1®&ispl aces said body axially to the
same extent as the first cam neans (10B, 9C). 10 10. An indexing nmechani sm
accor di ng €teidisal ta 8, eracgepdindémCladm 7aasy deprndent omiCGlaine5) wheredn they second

& ai m o, urerdaelh R 2T Rk s ol P BaRece e Rithan she e
by at | easinddmsqe, dambagies (2, 9, 10, 2A, 1 OA), said body constituting a

first said cambody, the at |east one second engagenent formation being
nmounted on 15 said first cam body (10, 10A), wherein the first cam neans

(9, 10, 104) i mt: ' . - f d 10, 1 QA
W ih redpedt 1ok BEeSaRis B R Bt GHEr S HaPEMER St gy OF
wher ei n t helsipsontd & amateerting & CRIMZAYs dépdrident bACIWHAvheRe RNte@Ind he
second cam body (9% ﬁ"é@ respect to the third cam body (t2, ZA% in the
first diree?Mdheans (419Bhdispiagesisd hednaxiedmtathsamagteniasing frshsam
dependent Y, e Clainms 1 to 3, or according to Claim?7 as
dependent @%a@FéﬂgnBSQQZ'r according to Caim8 or Caim9, wherein the
first camneans and the second cam neans are fornmed by four cam bodies (2,

fhe at 1Peald” onandalEHAg SRS RGr s 1B L B, 25 BBpORURREN ABHATESb
T ts 1ot aEanal o e R e S R e e
to the seC@im &amiaigy9(oberein thedirsiceonmeatinseand theg second lbens swams arem
means (2, RABhed by at least three cam bodies (2, 9, 10, 2A, 10A), said body constituting a first
said cam body, the at least one second engagement formation being mounted on
15 ‘said first cam body (10, 10A), wherein the first cam means (9, 10, 10A) limits
rotational movement of the first cam body (10, 10A) with respect to the second cam
body (9) in the second direction, and wherein the second cam means (2, 9, 2A) limits
rotational movement of the second cam body (9) with respect to the third cam body
(2, 2A) in the first direction.
20 |
11.  AnInaexing mechanism according to Claim 5 as dependent on any one of
Claims 1 to 3, or according to Claim 7 as dependent on Claim 5, or according to
Claim 8 or Claim 9, wherein the first cam means and the second cam means are
formed by four cam bodies (2, 2C, 9B, 9C, 10B, 10C), said body constituting a first
25 said cam body, the at least one second engagement formation (111, 10D) being
mounted on said first cam body (10B, 10C), wherein the first cam means (10B, 10C,
9C) limits rotational movement of the first cam body (10B, 10C) with respect to the
second cam body (9C) in the second direction, and the second cam means (2, 9B)
limits rotational movement of the third cam body (9B) with respect to the fourth cam
30 body (2, 2C) in the first direction, wherein there is further provided means (100, 110)'
for limiting rotational mavement of the second cam body (9C) with respect to the third
cam body (9B) in either direction.



limts rotational novenent of the third cambody (9B) with respect to the
fourth cam 30 body (2, 2C) in the first direction, wherein there is further
provi ded wean®429100, 110) for limting rotational novene®CTaiBoig12g2econd
cam body (9C) with respect to the third cambody (9B) in either direction.
WO 03/042917 PCT/ GB02/ 05122 -17 12. An indexing mechani sm according to
Claim1ll, wherein the limting neans (1Q0, 110) permts rotational
novenent of the second cam body (9C) with tespect to the third cam body
(9B) wit hoﬁy axi_ al verrent of .said chanl sm

3. A d
oo a oty & AP B EE Becns Rt dra e o 11 MiEran e ThabaEAnson
G aim5, of o@mq'bggwnﬂte ram.oﬁgﬂgefle,ﬁbﬁt HFthd ée%oﬂaa caWi‘%?}/QQCS Ogthaesheast

one second engage formation drives the wheel in the rst’ sense

r egar dl essteothevithedhzam daidy (BBHwitheulr atigitredvémenhef $did dodyi recti on or the
second direction. 10 14. An indexing nmechani smaccording to Claim1l or
12, wherein the limting neans (100, 110) limts rotational novenent of

the secgndigam padindeRfAy iiechanisASBEEIrding foheldili 5 dof aBtdeihy (@ B)lainyeho@s

to permt novenent of the at | east one second engagenent formation (111,

10D) from eldinsas gegead@mﬁ andelaim By piepcordingie any 08e OBE laimstdie 13, véhereimse

the tirst BendaeostBngYecthu KrilobiBnt iRy bopRARERL ATE Tra 0l 1 ©

accordi ng iégaﬂilésm@f wheti@rasaitl bady fepstatenin ene @ret dirbetion oraper skdighd o
any one of aims 8 to 14, wherein 20 said body (10, 10C) is formed such

that the p@'u?%ﬂqnty of fi rst engagenent formations is prevented from
rotati except when it is being driven by the at | east one second
engagenent formation. 16. An indexing nmechani smaccording to Claimb5, or
accordi ng 14. d Annn@ering r2BclGhrism Fcasdidgden@iimn th o€l 1&, whereor thec bmitaigng

to any one of C erein the fir cam bo 10C i.s e
such  nat  mganerg 0Bt 4 TPb iR sntaliineh o estt tfethe SERaTeE beahpot SChREh
thereof preupskt iowerthitdaldnt Yoy (SBY SlcheAd RIBERAR MEVSTREMBTTh8 At idone
second engagement formation (111, 10D) from a first position for driving the wheel
15 (8) in the first sense to a second position for driving the wheel (8) in a second sense

opposite the first sense.

15.  An indexing mechanism according to Claim 5, or according to Claim 6 or
Claim 7 as dependent on Claim 5, or according to any one of Claims 8 to 14, wherein
20 said body (10, 10C) is formed such that the plurality of first engagement formations
is prevented from rotating except when it is being driven by the at least one second

engagement formation.

16.  An indexing mechanism according to Claim 5, or according to Claim 6 or
25 Claim 7 as dependent on Claim 5, or according to any one of Claims 8 to 15, wherein
the first cam body 10C is shaped such that, during its rotation and axial movement,
different portions thereof prevent the plurality of first engagement formations 8A from

rotating.

30 17.' An indexing mechanism according to Claim 5, or according to Claim 6 or
Claim 7 as dependent on Claim 5, or according to any one of Claims 8 to 16, wherein

the at least one second engagement formation comprises a protrusion or a plurality



rotating. 30 17. An indexing nmechani smaccording to G aimb5, or according
to daim6 or Caim?7 as dependent on aimb5, or according to any one of
Clains 8 WO 0384290herein the at | east one second engagene®CTIGBMSI20N
conprises a protrusion or a plurality WO 03/042917 PCT/ GB02/ 05122 -18 of
axi ally spaced protrusions having an overall extent in the axial direction
corresponding to the distance between twpgadjacent first engagenent
formations. 18. An indexing mechani smaccording to Claimb5, or according
to daim6_pr_ ~ j a e aj car di - . of
Gaim & 08 el b PraRBRIRC ey B, ehIblby SO Hldinin BRychee
conpri ses gomespordingxbahé distpacebetweenttivosadjasenttingt endagersgridongabetsween
the protrusions corresponding to the thickness of a said first engagenent
formation. 10 19. An indexi ng nmechani sm according to C aim 18, wherein said
pair of prgtrug0 ral 3 Ohi [ ii TOlEH
correspondirlg'g t%nt ngéﬁqagﬁéc}ggﬁ Qﬁﬁggﬁ@%bag@&gt 6???2?@%%3%&%5% 6 or

f or mat i GnsClaim 7 Aa depeedentomEiiark, sraccwdingitagnyenelofiGlaigns dto Aeouheliaiy t o
Claim6 or 15 Caim7 as dgpendent on.Clai,mb5, or_.accord one, of

i.ng. to_an
O ms 8 t B1e13t Gask oBe SECoaRFTRGas medt fImAlbrosBPrsks Ay deXipf PPt
in figuresyl3 (9o thE akiBfsp REEPHRVREN e HFtisitis colbspOAdingdeHe Wickness

mechani sm gCCOI’dI ng to Claimb5,” or according to Claim6 or 20 Caim?7 as
dependent ohaGlid firss engagaownit formation. any one of dainms 8 to 20, wherein
t he i ndexi ng nmechani sm further conprises at |east one third engagenent
formation (111A) nounted so as to be rotatable about a further axis;

furtherigmeags (An ladeXing methanism tdeeomding efasClaine 18)i wheesipagaitenair of
formation (111A) about the further axis; and 25 further cam rreEns_(15, 14)
for di spl apfaigisiers have é’é@t’e@H@Xﬁﬂtﬂﬂthér@g‘@jQH@ﬁtﬂon $WF%%HQWQ‘PE ﬁ)d'%PBﬁ%
the furthe I I position in synchronism
wi th rotat F’S@%%eﬁv\ég%d{éﬁ%g} ﬁﬁsﬁggbggéggﬁ ?rﬁn%ﬁ@hs't hat the first engagenent
formations (8A) remain stationary over a substantial portion of a rotation
of the at 20. An indexing mechanism according to Claim 5, or according to Claim 6 or
15 Claim 7 as dependent on Claim 5, or according to any one of Claims 8 to 19, wherein
said body is formed substantially as illustrated in figures 13 to 22 of the

accompanying drawings.

21.  An indexing mechanism according to Claim 5, or according to Claim 6 or
20 Claim 7 as dependent on Claim 5, or according to any one of Claims 8 to 20, wherein
the indexing mechanism further comprises at least one third engagement formation
(111A) mounted so as to be rotatable about a further axis;
further means (3, 15) for rotating the at least one third engagement formation
(111A) about the further axis; and
25 further cam means (15, 14) for displacing the at Ieast.one third engagement
formation (111A) along the further axis away from a further axial rest pbsition in
synchronism with rotation thereof in a third direction such that the first engagement
formations (8A) remain stationary over a substantial portion of a rotation of the at
least one third engagement formation (111A) about the further axis in the third
30 direction;
further biassing means (11A) for restoring the at least one third engagement

formation (111A) to the further axial rest position to drive the plurality of first



| east one third engagenent formation (111A) about the further axis in the
third 30 direction; further biassing neans (11A) for restoring the at

| east onewDhBe9engagenent formation (111A) to the furthecTssrlosnest
position to drive the plurality of first WO 03/042917 PCT/ (B02/05122 -19
engagenent formations (8A) so as to index the wheel (8) increnentally in a
second sense opposite the first sense;qgnd further neans (2A, 14)
permtting the at | east one third engagenent formation (111A) to be

rotated i Bngabemict fehnistRiNsqBAPED aSitd tddxankt Mir<| @Y iRetdnMhtafy #a sé¥ond
i ndexing nmechani sm according to Caim2l, wherein the rotating neans and
t he furth&enseogpPoste tbafissteenpei @b respective first (10A) and second (15)

ded ui ¢ . fici ot I L d :
and the 1 urt ndytds BEERS A0 REBRTGBUIoAS b dRR e fdrmAln one”
and the sapeiAyiovee rdatgen a (Arth didectivh bpEiicitierBirfdivegfibaccording to
Claim2l1 or Caim22, wherein the further biassing neans conprises a

furt he_r5 spring, preferably a conpressi ve spring. 15 24. An indexing
mechani smyaccor| W:Ietxﬂd%?‘mécﬂgﬁism a@cﬁhf@ Dlckin 23 M@?éiggﬂekgﬁtiné%ég%
perm tting freans conprises a secon ur ther~ cammeans. . _An1T ndexing
mechani s mamdctbredfur?weroromtmgomadiomgnmfcwsnnespbetim first r(eOAzl andaedmondﬁﬂ Bkans
conprises a pair Q onf ormn am surfaces. 20.26. An_ indexing. nechanism
Sccor i ng Ca AR BB ok el EXari & SH iR GHISERSE RIC S REAKS BORER ses
at | east ¢ngndehtisdiotaimfATLAtMGGAY (ntntadtiyitiMeBh @ oRk R AN
devi ce conpri ?é)ng an i ndexi ng nechanismas 25 clalinmed in any precedi ng

cl aim10 gear (3).

23. An indexing mechanism according to Claim 21 or Claim 22, wherein the

further biassing means comprises a further spring, preferably a compressive spring.

15 24. Anindexing mechanism according to any one of Claims 21 to 23, wherein the

further permitting means comprises a second further cam means.

25.  An indexing mechanism according to any preceding claim, wherein the or-
each cam means comprises a pair of conforming cam surfaces.

20
26. An indexing mechanism according to any preceding claim, wherein the or

each cam means comprises at least one helicoidal cam surface (10).

27. A meter or other counting device comprising an indexing mechanism as
25 claimed in any preceding claim.



