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-1- LEVER ESCAPEMENT FOR A TI MEPI ECE The invention
relates to a | ever escapenent for a tinepiece,

i ncl udi ng an escape wheel set driven by a gear train,
a balance roller carrying an,inpul se pin and provi ded
with a first inpulse pallet stone 5 arranged for
cooperating with the teeth of the wheel set and a
pall et assenbly articulated on a pivot and fitted
with a fork cooperating with the inpulse pin, the
pal | et assenbly being provided wth a second _ipul se
pal | et st onkEMERIESEABEMBMFQRNM WMERIECE cet h
of the wheel set and first and second | ocking pall et
stones arranged for cooperating with the 10 teeth of
the wheel set. This type of escapenent is known and

di scl oSbd inveBtioRParelates No. aBlagroesbapemant tfae aatimepiece,

of Dani el ' t 0 Thi t
Qe dhe SRR, Shebh4el ilipn "B FEREPRIT 7, bifhge roller
t earrpidgf anneabulbe apiai AOd eprovieizld evitht woficdamimlisy pallet stone
mount ed wheel s secur ed totES each ot her. i

r

J . However, i.n
t BIrangee uies neconarating avith (e ntegth \fsthe, whgrlcsetsapd a pallet
v a8sdifibRe ARG megfd kitted \ﬁgﬁ\é%?k @BBpefEMESKith the

on t our of sal set and not directly via
ofrapulset pia, whe epallet cassemply eeing qebvided. with arsgoondoimpulse

sinmplify the pro ed syst nd.,especi gl '

plle Shoporiran g8l EEaREEG I REE Hh o 4R 968l set and
CERatantetdeednd hl@bkihﬁ ealldt sstanes! drranged0fdrl avoparatingl with the
escaﬁemsnt and whi ch he descri bes at pages 249 to 252

ofegin Of fap WheehS®lbnt re: princi pes et nethodes de
fabrication", Scriptar Editions S. A, La Conver,sié)n,
LausanfBisidgme ofhpscapfaentud iknwwmangdddisclosaghdz| E5 ePatent

f i S i

(N1 81o6 et o, FOLRE o RFSLBe PG pe iehor. This

paktaperntnhhas sedemmhenbyuimeaty dhé escape stheet set beingeable to

on the bal ance.rolle ppl ying direct inpulse

© herrmeduns adsnihedlosi b Sparait b sifesis, rasured to

PahtRiothé© MoWEVEN G thi® doklifent, the gear train drives the whee! set
via an escape pinion mounted in a conventional manner on the arbour of

said wheel set and not directly via one of the wheels forming the wheel set.

In order to simplify the proposed system and especially to gain space
heightwise, George Daniels developed a construction that he calls an ultra
flat coaxial escapement and which he describes at pages 249 to 252 of his
work ‘La Montre: principes et méthodes de fabrication”, Scriptar
Editions S.A., La Conversion, Lausanne 1993. This construction includes a
wheel set formed of two coaxial escape wheels secured to each other. The
first wheel cooperates with two locking pallet stones and one impulse pallet
stone arranged on the balance roller applying direct impulses thereto. The
second wheel cooperates with an impulse pallet stone arranged on the
pallet assembly, which applies indirect impulses to the roller. This second
wheel is directly driven by the teeth with which it is provided, via the last
wheel set forming the gear train of the timepiece. Thus the usual aforecited
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pal | et assenbly, which applies indirect inpulses to
the roller. This second wheel is directly driven by
the teeth with which it is provided, via the | ast

wheel set form ng the gear trﬁln of the tinepiece.

Thus the usual aforecited -2-“escape pinion is not
used here, which contributes to reducing the thickness
of the escapenent system Thus, an escape wheel set is
assigned the dual function of receiving the novenent

f FQE%{S@EH&%?TS ﬁétau cn‘al‘fn‘é’reC WléWHﬁﬂnggtésotoaftedu'c eMRkness

scapement unc | ons orge Dani e S,
t hethe escamlnyerﬁ mtedehles,tan apcapewheskséton assigned the dual
ar. t hat an er funct|

<hiFRigh e Cnd B8 oot i Po RRR 8RE° alErby SoiPRling to o

f le2lst onb dfhthe edcapenwintdanein® With IGeorge! Dahiels, tieere is only
cl ear that the sgjace requj renment of the

han gRdied dmpatsey r@tlpma%ﬂﬂ%tearélaﬂk%w8\31%?&“%0%%%)9“%
ORe 1 Gleel %aﬁ é)@%f}ﬂh&\é&fﬁeﬁebﬁﬁstﬁhfe%c% 'r%v@ftgm_‘fﬁ e Yield 8f this
I ng th the

gear trailn. tron to conply

stypieerfetcapememnd. fi rst  paragraph above, the present
invention is original in that the escape wheel set

i ncl udHaN'mtaltsedm cloae thhtéhe apdce rreqhiadamehbofetbe tescapement

er eof . mesh | Wth the. r train. 15 Th

| RelohRvish can Perdil tknefieduied °f Has B "o Svpeothe latter
sgg ,recgmg@mtﬁe desp t@finwhi ch are illustrated by
the drawi nds, these enbodi nents being given by way of

non- "‘T“hhéngneé bﬁ ﬁf‘g?drgﬁgh@ vﬂfrfiv’!hﬁi?’%tatem@nguéﬁ the first

is a plan view o aflr ment wherein the
epaggraplk @baecthespreskat invention g oripieal in thatitheescape svheel

LRSSl B ST G b bfler, oG recty

OW‘thrthe@drtraFn gures 3 to 14 are plan views explaining
t he operating phases of

The invention will now be explained in detail below via several
embodiments, two of which are illustrated by the drawings, these
embodiments being given by way of non-limiting example and in the

drawings:

- Figure 1 is a plan view of a first embodiment wherein the escape
wheel set has only one wheel,

-Figure 2 is a plan view of a second embodiment wherein the
escape wheel set has two coaxial wheels secured to each other, and

- Figures 3 to 14 are plan views explaining the operating phases of
the escapement in accordance with the second embodiment of the
invention, these phases covering one complete oscillation of the balance

roller.

Figure 1 is a plan view of the escape mechanism according to a first
embodiment of the invention. This escapement includes an escape wheel
set 1 driven by a gear train 2 and a balance roller 3 {(not shown} carrying an
impulse pin 4. When it is moving, the escape wheel set 1 rotates in the
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the escapenent in accordance wth the second

enbodi nent of the 25 invention, these phases covering
one conplete oscillation of the balance roller.
Figure 1 is a plan view of thg escape nechani sm
according to a first enbodi neént of the invention.
Thi s escapenent includes an escape wheel set 1 driven
by a gear train 2 and a bal ance roller 3 (not shown)
carrying an 30 inpulse pin 4. Wen it is noving, the

egradfo\besironelo, Jdrfv@h"ﬁ érptrélﬁQ whicK rdtads inrthefdirection of

arrow 30, driven by gear train 2, which rotates in the
dbrrest3bn of arrow 31. Roller 3 is fitted with a

first inmpulse pallet-stone 5 arranged for cooperating
Wwith tReIIdaeét s Gittetl witheh fmst impulde padletptomend arranged for

further I ud I gt I t

<Spratiod iR s Zedtal Brof Wil Sol doopBt ssepea rtner
| MG Pballét ffsehbly %farﬁcul"éfédso@@' piedt Qandrfiley with a fork 10
fitted with a second_ inpul se pallet stone 11 g&r R‘ted with

f BPORYSHBSE AtithinRIe® Pimd afeet % This Ralebpssem

o Soo D AR Bt ARSI Mot RAGROPERATEY dn thg teetn ©

Fof kwhekli setf iit aad fiist harad B@cdadtlozmnghpalhetpsmm §2 and 13
I nbl 8 f tal |

PﬁHBP9%3§$fe°99 desriing R RElEE e ¥ Igeg | Btk 1% fited with a

saanh24 eviSith Spreebntsaggifst é@serrﬁlb!kes f%rﬁSaa;cﬁdénhtanyzammgv The
escapements of the prior art resent i nventi o

EMBIJsC Rib v GBRCeTEH: el MaVile 3 PiGe BACR AoRARRIE or steel
r Oﬁ?émlr&%q 3 %Q‘SC fhid ‘%S%an&%%p ftﬁ’é bliot &8 The present

er on 'S nount or cou d 15 even for
paavention ds m]‘t,ehewevéfa\hnn@cbtqomls itype af eshgriment.uthedimpulse

h | h
o eeuig i aBide nfgordd Ty he'roHE 8 Wiigh IFls: RiBatag, pr couid
abgén FerrANpant oFaamhilemepHaving bepéﬂﬁhldrmme)fsewned‘lto the
are set in the arns of pallet assenbly

f reller. The same é tree of, themaélouw&llﬁ%stqn%e’?ﬂ%nﬂ and g3 used
lblél%% efhde® MHySals¥ e Sfnaf"EPhiBBartd, 1HEG4st thisd @RWHiéh are

set in the arms of pallet assembly 8 and the first set in roller 3. Here too the
invention is not limited to this type of embodiment. Indeed, instead of being
stones, these pallets could be integrai with the pallet assembly or
respectively the roller.

As is shown clearly in Figure 1, the present invention is characterized
in that wheel set 1 includes at least one wheel — here a single escape
wheel 1 — and that the teeth 6 with which it is fitted mesh directly with gear
train 2 and more specifically with the teeth 20 thereof. This gear train or
going train is in fact the assembly of wheels and pinions which, transmit the
drive force from the barrel to escape wheel 1. The gear train 2 illustrated
here is the last wheel of the series often called the seconds wheel. In a
conventional movement, this seconds wheel meshes directly with the
escape pinion that does not exist in the present invention.
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20 stones, these pallets could be integral with the
pal | et assenbly or respectively the roller. As is
shown clearly in Figure 1, the present invention is
characterized in that wheel get 1 includes at |east
one wheel - here a single escape wheel 1 - and that
the teeth 6 with which it is fitted nesh directly with
gear 25 train 2 and nore specifically with the teeth
20 thereof. This gear train or going train is in fact

t he asﬁﬁ'@c‘ép@héﬁﬂ%%p‘gaﬁiﬁ%a@iﬂéle%é@ii§ mugfréﬁébsa}?héeadé@% of

drive force Tromthe bar t 0" escape whe i _
gther workaioh Gearpe Usanietseeitechabeve. Fighee 1 pfttharpresent invention

the serjes, often.calle I .
cSRRE IR RETRAR P Tpldte BECANGR QTS oskityeht cited by that
dobf ﬂié !rMer\ﬂtbrh, witle a ?@nieem{@@nﬂguﬁafontA bath theststheovheel can be
exist in e present invention. -4- An esca nt
dfigyemyRirRptly %yn@reéf viRB| _Bi at| theusemg dimat P@QB%Q oalg of the
Oéséér]f‘erﬁﬁﬁﬂ‘ fHctichar Q%n%g,' %béPﬁl‘éti?@ MAVEhe TvBUnsodls®fpallet
the present 1 nvention shows at It Is possible to

r soingsed ahd Whard thef twan loclingupallet stonesd1dgndrd. It will be clear

tphe.i.pvention, Wt L ~onf [ , ,
e B BPpGRo Mo BBA Rk L Bl 28 pPtg iy 8g that it
2ispécdritenisalnas tdgmrd$ thd huinbegofphrtestlie escapenent
functions, nanely, cooperating with the two inpul se

pal | et SirdeOttes (?e’#ﬁﬂné_lm@ﬂd bhehiswestysdrhest paldieilar to that
stones 12 and 13. It wl

. ] | be clear that the proposed
cenplamnast hereaftex sty epfprenae t%tfﬁ)éé@%iemﬁ%'&@"gn@e reader
tn@aé”jei { sthgco%ggnbﬁ&ﬂ haSw €gards the nunber of parts
uSéd. "1y 8 e '

ince t operating node of this escapenent

is sim to .1 ha e [ h t '

to theF WS A i Ab Bl of e EicERY' Fochishinl SEERIAG to

dséccﬁﬂlcpé'rrm{]mdhﬁbm\of tﬁbggvmtbri. He&epﬂh&resdapgb \mrgeelrset 1 i?cludes

escape anj sm accordi,.ng to a, sec enbaodi ment

© b 4aet BRI SH] SR CoRANRERIE 1raah 12A0crTtheY §ag other -

1Refd th§atcabbike@8dTREBBH BOsPihel fiPofleRl 14 ARéhlfith the

secured to each ot her ] .
teeth 20 of gear train 1, the teeth 6 of said first wheel 14 cooperating with at

least one locking pallet stone 12.

More specifically, Figure 1 shows that he first impulse pallet stone 5
and the first and second locking pallet stones 12 and 13 cooperate with
teeth 6 of the first wheel 14 and that the second impulse paliet stone 11
cooperates with the teeth 7 of the second wheel 15. It will be noted that, as
for the first embodiment, two pins 21 and 22 limit the travel of pallet
assembly 8. The operation of this embodiment will be explained below.

Fork 10 is normally fitted with a dart like that shown with reference to
the first embodiment. It has not been illustrated here in order to simplify the

drawing.

It will be noted that, in this embodiment, the escape wheel that
meshes with the gear train cooperates with at least one locking pallet stone.
This is novel with respect to the ultra flat coaxial escape wheel proposed by
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here two escape wheels. The teeth 6 of the first whee

14 mesh with the teeth 20 of gear train 1, the teeth

6 of said first wheel 14 cooperating with at | east

one | ocking pallet stone 12. gbre specifically, Figure

1 shows that he first inpulse“pallet stone 5 20 and

the first and second | ocking pallet stones 12 and 13
cooperate with teeth 6 of the first wheel 14 and that

the second inpul se pallet stone 11 cooperates with

t @%otrﬁétljhn?el@fwlﬁ&% %C\Qﬁéel"‘é‘tﬁﬂieré@s With Whé'lnﬁ@lééobﬁlﬂet stone
that,"as for the first enbodinent, two pins 21 and 22

| implantesk in rthe epaltst amelr@bly Tbise MeMy asrangﬁaﬁ%ﬁealmwwevera!

aﬁ@:uf%e%%@ﬂf%gs lkalﬁglélg?'(%l tiﬂirgeéi'pﬁgé Pr’(i%1 t%ﬁat\'l:vI ol Ikbé%rleﬂy

rdé@d:rﬂjmfnd)w the first enbodinent. It has not been
illustrated here in order to sinplify the drawing. It

wi 'l bghrothéd émbbdinentt(hbs illkstrattidyas origirze |reﬂmtr1he flrst and
wheel that neshes with theé; ar train coqQ e{ fﬁﬁ}
aberend impHise pallat iones Pedndldneoopesgteriy B o the

%é&bﬁ@gﬂg&é @5) @éef. tt &Y fs'eébn&%éhﬁ!{; ﬁé@?&qoﬁ\é‘@eﬂz and 13

propose Dani el s where
cooqareeratleg wtln rthehtﬁatlmﬁjIQfethpafu‘SétwlseQinM lhhplf@rﬁt a¢haeh also

oo “hndes 20 2 i par Ui cul ar 3 third

enbodl t t ha {]f? h be brief Nnow. rﬁ Thi

third oh8 bl the B raRaPettascar ding B dn diertioh il now
the Héécﬁtbe@nQn BRIt IdaPYb S v il Qise?»ltlﬁ?é]@ec@nandrr%dlment
cooperate with the teeth 7 of the second

t Remprisiny fwel esseprdwheels N4 pad) 3. &rﬁqé@rrmetﬁnasqtkaﬂon of
E&ifé‘?ﬁ%t fsfm Pdt Pelgbﬁ%g?]ﬁ% glf4whﬁﬁ tfl%rv%'homer%edéﬁl?g phases

I's first e teeth
gwfbelaaafyséd l:iE(DoWhe operation of the escapenent
according to the invention will now be described. In
order 1 Fipure s, nalemdl is resatirighin thec dindctiorbofliamemt 30. Escape

wheel 1 is at rest, retained by the locking pallet stone 12, which is abutting
against tooth 40 of first wheel 14. The tail 23 of pallet assembly 8 is abutting
against the banking pin 21. Impulse pin 4 of roller 3 has penetrated the free
space of fork 10 and has entered into contact with one tooth of the fork.
This is the phase of the start of unlocking from locking pallet stone 12.

As Figure 4 shows, roller 3 continues to rotate in the direction of
arrow 30, causing pallet assembly 8 to rotate in the direction of arrow 32.
This pivoting brings locking pallet stone 12 to the end of tooth 40 of
wheel 14 and releases it from the hold of that tooth. It is the unlocking
phase of the escape wheel set 1. It will also be noted that while rotating,
roller 3 has brought its first impulse pallet stone 5 to intersect the trajectory
of tooth 50 of the first wheel 14 forming escape wheel set 1.

In Figure 5, escape wheel 1 is released and rotates in the direction of
arrow 30, activated by gear train 2 whose last wheel is rotating in the

direction of arrow 31. The teeth of the first escape wheel 14 mesh directly
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conprising two escape wheels 14 and 15. One conplete
oscillation of roller 13 is illustrated in Figures 3
to 14 and the various operating phases wll be

anal ysed below. 15 In Figure é roller 3 is rotating
in the direction of arrow 30. Escape wheel 1 is at
rest, retained by the |locking pallet stone 12, which
i's abutting agai nst tooth 40 of first wheel 14. The
tail 23 of pallet assenbly 8 is abutting against the

b@stkithe tBéﬂ\ ﬁilthf d RV WHePbh (g;?.atfi’fraLnobI ﬁftrﬁ”s Base tooth 20 drives

penetrate ree space 0 and has entered
| tetath cinphiathesl t14. oreoth d&A lof ofhedlel 4 bag. car@hthips with impulse

et 83fere <E8trad Hirgfibe % ROUEh ebRTh 5 eBact with the
t fattep! Fiiie is the ﬂertctbfnmptﬂprhﬁse far restaihg wHlesBng
pall et assenbly 8 to rotate in the direction of arrow

32.  Tithe énd/ of iifpulid pEasé 9€ lshBwnPM FE{urétQFEsdabd wheel 1,
the end of tooth 40 of wheel 14 and rel eases it

t Fedating in he divgetieroef ﬁrrom SOsh@ﬁ@rQuamaﬁpﬁg Q@fpmé% 14 into
Ofnd BBSEBAAALWASE Figae 4; k! of te g{m Aot éRimpulse

at I Ng roI
i ppletsstopalsl. dettwﬂ;ltbmebserNedlthatewdHIet rotating, refjarcd bag cootinued

B Dy e HAB e P L 9 67 SREROSg arow 2,

r ghddreRas 'thé bﬁedt 6\e§ﬁrh§1ﬁg Qhe s@bbﬁw@&nn@féce/aa Etd nhmrsect the
gear train whose rotatln in th

is
dfraigtons oﬂooéh Awoithe firgd w*aa%el h1"oﬁntihf@ef¢mspr%msethe first
mwb%ﬁl 14 nmesh directly -6- with the teeth of the |ast

eel of gear train 2, in this case tooth 20 drives

toot h 1 t

up w tﬁﬂqug%ul SZ‘%L”ﬁaﬁ] I&g{ gf EEQ sé%@ﬁﬁrst}évﬁgﬁ g@u%b locking
afﬁ;ﬂ:et ‘rGinReﬂfleBscomtimjefsons aotatw'rt n tihe diteztiorrof @how B8 and
the start of i s e for s arting roller 3. 5
Tmpléﬁapmg"ﬁﬁﬂqﬁ H?Hﬁé??%v'%f%ﬁ i“n Figure 6. Escape
wheel rotating in the dlrectlgn of, arrow 30,

br oughFI%%tfh showsr thehescanement 6F thadnyerian o t@ﬁ&%ﬁ' lock

' Qta‘ﬁ% gHEEa e bf the Ofav BFeBOLAlse by $id talguELx@rted on escape
wheel set 1, locking face 13 has sunk further onto tooth 49 of first wheel 14
and tail 23 of pallet assembly 8 abuts on banking pin 22. From that
moment, roller 3 travels through its supplementary arc along the direction of
arrow 30 then reverses direction and retraces its steps along the direction of
arrow 33. This phase marks the end of the first vibration forming the
oscillation being considered.

Figure 9 shows a pallet assembly 8 in the same situation as that
analysed above. Here, however, roller 3, returning in the direction of
arrow 33, causes impulse pin 4 to enter into contact with fork 10 of pallet
assembly 8. This is a start of unlocking phase of escape wheel 1.

As is apparent in Figure 10, roller 3 has continued its travel in the
direction of arrow 33 and, via impulse pin 4 and fork 10, has driven pallet
assembly 8 in the direction of arrow 34. The tail 23 of pallet assembly 8 has
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pall et stone 5. It wll be observed that, while
rotating, roller 3 has continued to drive pallet
assenbly 8, via inmpulse pin 4, in the direction of
arrow 32, 10 which has the effect of bringing the
second | ocking face 13 to intersect the trajectory of
tooth 49 of the first wheel 14 and thereby preparing
the first 1lock. Figure 7 shows the | ock of tooth 49
of first wheel 14 on locking face 13. Roller 3

CB@él‘\ %%?écﬁécfgrgﬁ{p?%hﬁﬂp [ﬂntﬂeaﬁd NSEkIhG 'balbt Sfdrev §Q13R°, been

s on the point”of |eaving f
1mm@vegi;fren8tmhmw afﬂeo@s%%péﬁatwhﬂel flhe Thisviera releasephase

LB b Wi 1 1k el AT OB AR BBfing, rotr 3
|fﬁ§5|t bﬂ)l.fgm;tetlié é@ﬁ)r&ﬂﬁm;fué&é Ppallemnfstbrtmmh lé@mgﬂ by pallet
RSSATIRDT 0 Htessm ranre kRt B e & eRcape
thRKe| 95 ol e%:E:é LWWAE '@Itﬁrwh%ctrﬁlsoﬁﬁbddﬁés for the next

direction o arro en reverses direction and
risopulees its steps along the direction of arrow 33.

Thi s phase marks the end of the first vibration

for m nin ngreoﬂ;tl blsaape)rwrtmlnsgptcﬂmsu wieased Bndurata@s in the

DRI S 5SS Byt V7205 4 HRgR8. oot 58

ref S'éébﬁwmeel %ns Hais' @tigh® 0 palith hpaise Pallet siepest 1 then enters
i mpul se pin 4 to enter into contact W|th fork 10 o

pilte @ontwswmly BhisTii a93i8 & starhaf igipulse MRgf%rf%t@mng

of esgape wheel 1. As is apparent in Figure 10, roller
chas continued its travel in the direction of arrow

2, il AR e, 85 . o v

paIIet e direction
Thet 1 wdtatﬂig wftrmadjlk@atlcmssreanbw ), Hees bmugbmemntheet&ohedcond

rom in 2 |, ocki n et stone 13 s .
TP TS0 BBk O 8 B85S 8 B gt o
1I%ttm-|§“g% 'Itswﬂl égbﬁ\aﬁé ST ied WatewhddeoritiRg! inlthealréction of
agal n, e noted that while rotating, roller 3
arrow 33 roIIer 3 has continued to drive pallet assembly 8, via impulse
pin 4, in the direction of arrow 34, which has the effect of bringing the first
impulse pallet stone 12 to intersect the trajectory of tooth 47 of the first

escape wheel 14 and thus to prepare for the next lock.

Figure 13 shows the lock of tooth 47 of first wheel 14 on locking
pallet stone 12. Roller 3 continues its rotation in the direction of arrow 3 and
impulse pin 4 is on the point of leaving fork 10.

Figure 14 shows the escapement of the invention in the total lock
state. Because of the draw effect, locking pallet stone 12 has sunk further
onto tooth 47 of first wheel 14 and tail 23 of pallet assembly 8 abuts on
banking pin 21. From that moment, roller 3 travels through its
supplementary arc along the direction of arrow 33 then reverses direction
and retraces its steps along the direction of arrow 30. This phase marks the
end of the second vibration forming the oscillation being considered. From



has brought the second inpul se pallet stone 11 carried
by pallet 5 assenbly 8 to intersect the trajectory of
tooth 48 of the second escape wheel 15 form ng escape
wheel set 1, which thus prepag es for the next

i mpul se. In Figure 11, escape wheel set 1 is released
and rotates in the direction of arrow 30 activated by
gear train 2 as explained above. Tooth 48 10 of
second wheel 15 has caught up with inpulse pallet
Sfrﬁ’é“%olﬁeﬁm%nn&#)tc? tQFtQ r\ké%tre%iﬁb bfartlﬂ_@bésitlén |e that
agalin a start restarting rol
3shdwe ireRiguse 3i rrpul se phase | s shovvn in Figure 12.
Escape wheel set 1, rotating in the direction of
arrow 30, has brought tooth 48 of second 15 wheel 15
into the position illustrated in the Figure, nanely on
the point of letting go. It will again be observed
that while rotating in the direction of arrow 33,
roller 3 has continued to drive pallet assenbly 8, via
inmpulse pin 4, in the direction of arrow 34, which
has the effect of bringing the first inpulse pallet
stone 12 to intersect the trajectory of tooth 47 of
the first 20 escape wheel 14 and thus to prepare for
the next |ock. Figure 13 shows the | ock of tooth 47 of
first wheel 14 on locking pallet stone 12. Roller 3
continues its rotation in the direction of arrow 3 and
i mpul se pin 4 is on the point of leaving fork 10.
Figure 14 shows the escapenent of the invention in the
total lock 25 state. Because of the draw effect,

| ocking pallet stone 12 has sunk further onto tooth
47 of first wheel 14 and tail 23 of pallet assenbly 8
abuts on banking pin 21. Fromthat nonent, roller 3
travels through its supplenmentary arc along the
direction of arrow 33 then reverses direction and
retraces its steps along the direction of arrow 30.
Thi s phase marks the 30 end of the second vibration
form ng the oscillation being considered. From
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-8- this nonment, a new cycle starts and we are in the
starting position, i.e. that shown in Figure 3. -9-
CLAIMS 1. Lever escapenent for a timepiece including
an escape wheel set (1) driyﬁq by a gear train (2),
bal ance roller (3) carrying ah inpulse pin (4) and
fitted with a first inpulse pallet (5) arranged for
cooperating with the teeth (6, 7) of the wheel set
and a pallet assenbly (8) articulated on a 5 pivot (9)

and fitted wwth a fork (10) cooperating with the
iQ%JMéé§pin, said pallet assenbly being fitted with a
second inpul se pallet (11) arranged for cooperating

with the teeth of the wheel set and first (12) and

second élBL | ocking pallets arranged for cooperating

Wi th thé. tbevér escapamenictar aéimepieteningtuding zard esaape wheel

(180 Lo B HAEE el 12l g3t 3Pe o holmpue
H) ST M s el el g tbposing wi
%gh%gﬁr%h 6: l?ipf 3&%&%@@8%%@ igan@a'!/atta?ssm(h_%é@ agigelated on a
|19 B Mecl il 2 fork ORI PR 108 e pl s
apdlletressembly beiy) fidled withcaragcond)impodsa pglletalli @ esrangsd for

RO Bl Wl T P o in® gl it (126 B sibboa (19)
WoicRirighpallietet drrdnged 61 codpdnatihhewiie cthedeeth eflthé hhbheel set,
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2. Escapement according to claim 1, characterized in that the first

Q

impulse pallet (5) and the first (12) and second (13) locking pallets
cooperate with the teeth (6) of the first wheel (14} and in that the second
impulse pallet (11) cooperates with the teeth (7) carried by the second
wheel (15).

3. Escapement according to claim 1, characterized in that the
first (5) and second (11) impulse pallets cooperate with the teeth (7) carried
by the second wheel (15) and in that the first (12) and second (13) locking
pallets cooperate with the teeth (6) carried by the first wheel (14).



