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

i ncludes an escape wheel set, driven by a gear train,
a bal ance roller carrying anqinpulse 5 pin and fitted
with a first inmpulse pallet stone arranged for
cooperating with the teeth of the wheel set and a

| ever articulated on a pivot and fitted MAth a fork
that coop
| ever is fi : 1 ,
arranged for cooperatlng Mﬁth the teeth carrled by the
wheel set and first and second | ocking pallet stones

arranged for cooperatlng with the teeth 10 carried b
t he Thigeigvertian ratates toypdevdr escapsemnitfor @ imepiecaribat includes
d S 72 - B-.1879 ,
orf L el B0l 1% o ol 2Bl SO impuise
pirhasdsfittet alitheartfiosti imgpuise paillet stdnecarsnggr fmme@dpe?aung with the

tediBealiBa Wil oh B JoveR ATUALAREASN Py EerHin, @ fork that

cobperatbs Qlithshk thfptﬂgé EW‘ vs.mérélhethgqgﬁertlé ittadMkith énsecond impulse
escape pi hi on, i's mounted in a conventi onal

paitehﬁt@neoarrangaedafcwmop@ratm witiuibe teetbt cardad bynihie wheel set and
el t . Of Sy I
firdy 37 sl BBRAG' ppflt WOFES P enddtE 7 ERondBling aflty the teotn
catriecs by thespheel sdtei ghtvxn se, Ceorge Daniels devised a
desi gn which he naned the extra-flat 20 coaxi al
escdjmsrenypandfwhésdapeenetits cisos kdown pamtas diékﬂosem 2%3 Patent
a Montre: I nc nmet

NG ER-E57F s B Bares dRe b oo Basiie anels B8 MUERGr. This

es@QBé!ﬁt(eﬁt Hbs %@Vé@?n&n%@ﬁnemg' Ssn%s'tt%‘ éét%'p@d%eél set can be
set fornmed of two coaxi al escape wheel s secured

fomr@ecé@&rﬁ singter whegeof M@tcoah@éwt@@tﬁo@we@ toieaehtaler. However,
in ltl‘?igﬁd&np@rttl file Wh%%ﬁ§eﬁ§d%®/%daﬁg%h§%re%?| a% vid Qﬂeescape pinion,

I's artanged nce er and
whdch éxmadumped dea ctdmetlonaITmaneecondha\mbd)urccofoq;md avtml set, and

nq\ﬁﬁﬁgrgﬁﬁbwgguloighgal I e %{ﬁ?\ge\gﬁee'anged on the |ever,

In order to simplify the proposed system and especially to save space

heightwise, George Daniels devised a design which he named the extra-flat
coaxial escapement and which he disclosed in pages 249 to 253 of his work
entitled “La Montre: principes et méthodes de fabrication”, Editions Scriptar S.A.
La Conversion, Lausanne 1993. This design includes a wheel set formed of two
coaxial escape wheels secured to each other. The first wheel cooperates with two
locking pallet stones and an impulse pallet stone, which is arranged on the
balance roller and gives direct impulses thereto. The second wheel cooperates
with an impulse pallet stone arranged on the lever, which gives indirect impulses
to the roller. This second wheel is directly driven via its own teeth by the last
wheel set forming the timepiece gear train. Thus, there is no use here of the
conventional escape pinion mentioned above, which helps to reduce the thickness
of the escape system. Thus, one escape wheel set is given the dual function of

receiving motion from the gear train and contributing to at least one of the
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to the roller. This second wheel is directly driven
viaits own teeth by the last wheel set formng the
ti mepi ece gear train. Thus, there is no use here of
the conventional escape pinbon nentioned above, which
hel ps to reduce the thickness 30 of the escape system
Thus, one escape wheel set is given the dual function
of receiving notion fromthe gear train and

esCEinéMRUIMEohS. dhel ERYrg®MBaniblst Bsterr oRBCIPEVIESE an indirect
~ functions. The Ceorge Daniels systemonly provides an
impuige fenation; anslit 34l berdeardhahany iothefi fupclinn eitdétyted fathis wheel

setgp a t{f&% ﬁw%%@ﬂ?@ﬁﬁiﬁc}?%@gobScérli‘%tﬁut\@geaehovél?} for this type of

romthe afto nction, constitutes a
escaparhént. for this type of escapenent. 5 1t is an
obj ect of the present invention to further reduce the

Si ﬁﬂ ief%rt fbject sefapenpréseheiiglgntioseto Trteraledace the size of the

achi eved in accordance with the annexed | ai m
SRS | BSQRIEHAETRVEN ) Sipraars b (il annexed
clafti! ¥, By grcﬂ%iﬁig aRdr eicayemeht T8E kI timBYict8ah&EREs only a single

train. her Teatures and advantages of the present
whieeldriverpdiregtlyl byathsegeardpan. 10 reading the fol | owi ng

detail ed description, given solely by way of .

nonQther faatgresearathpideantagel afether piesent nventioarwilkapgpear upon

dr.awi ,ngs, ,i.n.whi . -, FEi re. 1 i Vil o
rosgliy) O OBl #Efaie Sp%idichy duh ely BN of ppniimiting
exaingll, egittrdferehde ad eh@banexeddraveirgs anwhich:t he

oper ati ng phases peculiar to 15 escapenents of the

typerigirei onrd o plaheidwean eapficilbi Snatasdimept | ofn tlnresent
~ which thus also apply to the escapenent of the
ingndieBn@nd nvent i on. The operating phases shown cover

) ! € : . .
(1)nie§ pieg r%et\(/)iogsv:vét)éf Bit h%‘e\% e&B%lm@%W%pé@tin@rpqdr%'egﬁ)e%uhar to

€ escape mechani sm accor d_ ( .
eseapéemstts ehthedlype memtionedeini thegneamble Thihis deserjdigannd which

g S Sl FRSRBRRR e bredu isHERoE Y i pases
sheWevdvet dheyontplete 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 (the balance is not shown) carrying
an impulse pin 4. When it is moving, escape wheel set 1 rotates in the direction of
arrow 30, driven by gear train 2, which rotates in the direction of arrow 31.

Roller 3 is fitted with a first impulse pallet stone 5, arranged for cooperating
with the teeth 6 of wheel set 1. The escapement also includes a lever 8,
articulated on a pivot 9 and fitted with a fork 10 that cooperates with impuise pin 4
of roller 3. This lever is fitted with a second impulse pallet stone 11, arranged for
cooperating with the teeth 6 of wheel set 1, and first and second locking pallet
stones 12 and 13, arranged for cooperating with the teeth 6 of wheel set 1. The
fork 10 is fitted with a guard pin 24, which prevents lever 8 from accidentally
tipping. The impulse pin 4 concerned here may be a sapphire or steel part added
to roller 3, as is the case in escapements of the prior art. The present invention is
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an inpulse pin 4. Wen it is noving, escape wheel set
1 rotates in the direction of arrow 30, driven by

gear train 2, which rotates in the direction of arrow
31. Roller 3 is fitted with_g-first inpulse pallet

stone 5, arranged for cooperating wth the teeth 6 of
wheel set 1. The escapenent al so includes a | ever 8,

25 articulated on a pivot 9 and fitted with a fork 10

not, fedweapp éimitd stovihish typepol emboidimdnifsinice ther iSpulsisn may be

| fitted | L
intageLHgbAPPIST PBIGA R LNYE RE SRR P QgLisrient that

ha8 %dpértlcélﬁg sf\éﬁétanérlg s&8GRiadol tAEkbIgr, TAk!Rime KHPREST td various
, arranged for cooperating with the teeth 6 of

palitestoneetd, 110, THeand didkinyolved Haret dbesg hhayaalggalrel sprall sapphire

oo 0 BTG Sp L ETPAEL 9588 1% o st ot

storrpBhisee ivrroiéed. Heret tagldied ifventiohl ier ndt liastedstd fieis type of

case in escapenents of fhe pri art
emhﬂﬂém@nbnsmgg e pafet ﬁmgmaw bR tteoed Wi 2%, ypeiopr roller
reﬁg\’,@i since the i mpul se pin may be integral

W th the roIIer on which it is nmounted, or even form

par i sOFi e ©f %l@’a‘i‘l& éﬂlﬁr@s @Spt%sgﬁf tn‘niéHtl@h |§h@r%‘aél@ﬁzé§ in that

secured™ o the ro sane 1s true of the various
whe=ll Iset 1smame§lﬁgle1¢§cape \amiell’s andhitsl teedh femeshTiwsdy with gear

v A8 oYY 8 el 2ol 5elg i o qomg
trafin isin fedtl & of WI‘@@;(S éndqilnlbnsrwhlbbrtr@usrhleme tdowe fbme from the
vagieh o eoRaPH IR TsTBRGPaRdGFiDG THEERRLIarP iRt e of he

seﬂésr BHERT call&$ PefRt If¥ehy - whtel GlUrRcbnal oy, 5Fﬂi‘oéff‘x\’f'conventlonal
the present invention is characterized in that

maeyeraents dhis fowdls whes meshessiegsdlywitetheresqape; w@'qnet@fahdoes not
BT, @*e{ﬁ%ﬁ IR¥ehibfeGear train teeth 20, This gear

Lrﬁ:ﬁg}lgg gm é{ﬁ%”ypgh@%aé Vgitl?é Ipré)a( p%?n&lt lsaagsorlpt:on and
cob@iristhg t onBscape wheape LwhBet geaillusiraied 2at I;bagﬂ rad@d of the
ot RSEol by Ligiae Jaels. ke dophibhciTaRant inventon shows
that it is possible to replace the escape wheel of the aforecited document by the
escape wheel of the invention, in a particular configuration, such that it can be
directly driven by gear train 2 at the same time that it fulfils all the escape
functions, i.e. it cooperates with the two impulse pallet stones 5 and 11 and the
two locking pallet stones 12 and 13. It will be clear that the design proposed takes
an extremely small amount of space heightwise and it is economical in terms of
the number of parts involved.

The operation of the escapement according to the invention will now be
explained with reference to Figures 2 to 13. The lever escapement for a timepiece
illustrated in these Figures includes two escape wheels 14 and 15. However, apart
from this difference, the operating principle of this escapement is the same as that
of the present invention. One complete oscillation of roller 3 is illustrated in

Figures 2 to 13 and the various operating phases will be analysed below.
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15 novenent, this fourth wheel neshes directly with
the escape pinion that does not exist in the present

i nvention. An escapenent of the type matching the
preanbl e of this descriptiongand conprising only one
escape wheel is illustrated at page 248 of the

af orenenti oned work by George Daniels. Figure 1 of the
present invention shows 20 that it is possible to

replraFgyuree2 efsliep e W estating ih tAe adirsctiont efdattoruBBNThEYescape
t he esca&e wheel of the invention, in a particular

wheshselglisiackad, migined iy thetlogkng palletistoae 2, wilieh sraliifting on

todIf A0 bf e whakl 1 heTRaBI P3Br IRt d Is EHhﬁihk;sor?lblanHP@ pin 21.
escape unctions, 1.e. It cooper ates wt he two

Impuisel gie Haf rdters3 bas pehetmtedl theaathpihepacevin farekithgnd entered

. |l et st 2 and. 13. 1t will hat the

inBorie il aledoe it hasort, Bhisiie e 1T EHphffingehase of

lockiRfpalt@isgdievise and it is economical in terns of the
nunber of parts involved. The operation of the

escaRemBlte 8CHIVA, 1611dro3 CBAtINGREH tatateMn theN@ivédidn of arrow 30
explainéd wth reference to Figures 2 to 13. The |ever

cagsipggevens todrivet in thepdisradion; off agewa3dl hin Rivting brings locking
' il ;

ool B8 125 I PR ANS IR 3 LA AN 4% ol B of

toath. Thisds ¢ise sgleassm phiase Dfiessape wheet beit 1. owilk hee nprealsalsd that, in

ot GeBY BN e ek e Pedel Aing . [ ai5aa hd trajectory of
to RSB P fitet WRase$4 vhiling esaase weeel e pw. -4- In Figure
2, roller 3 is rotating in the direction of arrow 30.

The e $5ARE AhaRhpssihdeli st 10BkIbadedt and estabitig iMéne direction of
| ocki ng pal l'et stone 12, which is abutting on tooth

arpy 80, actugtediny@eardraimienbase 1ass varedl éy egtaing dn the direction of
ardy By We%e%%ﬁ‘ P& @é%p%]\NheélnP#'lrﬁ@skﬁh%é&?&ﬁth"&b@t@gﬁ‘: of the
or n entere

has "penetrated the enpty space in
lagt wineel afogeaactraini 2 hinotiés tase,htooth LReisfdriving Tdotk 41sot ireel 14.

start o he | ockin hase.of | ocki || et stone
b SRSwaricts B aruont G i meuRE it e s chbd o rotler
3, tihendenkebd oRt®fcomta@Mmhtewith. This is a start of impulse phase for
relaunching roller 3.

Figure 5 shows the end of impulse phase. Escape wheel set 1, rotating in
the direction of arrow 30, has brought tooth 50 of wheel 14 into the position shown
in the Figure, i.e. on the point of letting go of impulse pallet stone 5. It will be
observed that, in rotating, roller 3 has continued to drive lever 8 in the direction of
arrow 32, via impulse pin 4, which consequently causes second locking pallet
stone 13 to intersect the trajectory of tooth 49 of first wheel 14, thus preparing for
the first lock.

Figure 6 shows the lock of tooth 49 of first wheel 14 on locking pallet stone
13. Roller 3 continues its rotation in the direction of arrow 30 and impulse pin 4 is
on the point of exiting fork 10.

Figure 7 shows the escapement of the invention in a state of total lock. Via

the effect of draw caused by the torque exerted on escape wheel 1, locking pallet
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causing lever 8 to pivot in the direction of arrow 32.
This pivoting brings locking pallet stone 12 to the
end of tooth 40 of wheel 14 causing it to exit the
hol d of that 10 tooth. This_iss the rel ease phase of
escape wheel set 1. It will be noted also that, in
rotating, roller 3 has led its first inpulse pallet
stone 5 to intersect the trajectory of tooth 50 of

stdrig $3 haBerbvddldéepsi aitoas6BP49 Wharst witlel 34 driy tlFiequn as of lever
4, escape wheel set 1 is released and rotating in

& rakutting, ¥ bagkingy pio, z%ctFlﬁ‘a'F‘eélh'ﬁy”@@%Pntt raller 3 \Qﬁégﬁbes its
sué?@?ﬂ%ﬂgﬁl arcSalbAG Fhd Weblion BE a%we?é | 9 Ben rﬁe@e?éersqlg direction

eth of " first escape wh 4 mesh rect
angi tums hack ek ke dllmtioaﬂswf amew| 3HfThie phase aharks, the rend of the
t.hi.s _case.,tooth drivi gﬂ?e oth 41 of wheel 14.

flrsfalbqrﬁg%%OBFh%%(‘é\la ﬂ{‘ %\'nggﬁ p with inpul se pall et
5 d t | t h [
cont e aPale: h le¥e ngthE semp SERBAnEs LEFoRmalysed above.
Hefrf@r hoWwelé reildrg réﬂ.lrhfh"g iR thé Yirdcaoh &f arDPBs, Eags@Nithpulse pin

i mpul se phase. Escape wheel set_1, rotatlng in the
4 @ eeei iple epntaet Mhsi@rk HQSOfb'ﬁMQQﬂt Thisosha starbpf m&@k phase of

osition shown in the Figure, i.e. on the
eS&éPéWh% P&t ing go of irrpul se pallet stone 5. It wll

ve. /GOREANED | Bihcl) LAY R B B s B0 LAN b R Getion of

to drlve ever I 0N
anionp 8B ssmdpivia impuse gdin qmﬁprkmtd mas&lrsm Ieeeuo&dn the direction of

arst o gt TR M Pobme HE BT oRRS Shlz2 anc
IoéHnﬁ@Pahé’tCé‘tonEHQ}Jh@s HesRaeRredsBE fteih hh@fhou@@t foAR 429‘ of first wheel

first wheel 14 on locking pallet stone 13. Roller 3
14¢ okfiis rigiexs retease gphaseoef ivhaeaieseali eblere foof |tawﬂlows :npted that in

ro%gqg; PRIk S\Sehé’%1 Baﬂs%i éhé) Rebdfd ﬁ’rﬂpﬂfsgop;%@f's{dr{égﬁ of:é‘még by lever

gure 7 s escapenen nvention I n
8,40 an'ermctttbe drajécioky oVrt@otht483 ot tiiee secoiid disaape anizaed 1l5yform|ng

the t ted on esc whee | ocki ng pall et
escgpe s St ﬁhgsmw%@itﬂe BRELTRE a0 of "1 1ot

whe an F}é'ur%n‘% teg%aygg Iv!/hee?i et 1 ﬁas been released and is rotating in the
direction of arrow 30, actuated by gear train 2, as was explained above. Tooth 48

of second wheel 15 has caught up with impulse pallet stone 11 then entered into

contact therewith. This is again a start of impulse phase for relaunching roller 3.

The end of impulse phase is shown in Figure 11. Escape wheel set 1,
rotating in the direction of arrow 30, has brought tooth 48 of second wheel 15 into
the position illustrated in the Figure, namely on the point of letting go. It will be
observed again that, in rotating in the direction of arrow 33, roller 3 has continued
to drive lever 8, via impulse pin 4, in the direction of arrow 34, which consequently
causes first locking pallet stone 12 to intersect the trajectory of tooth 47 of first
escape wheel 14, thus preparing for the next lock.

Figure 12 shows the hold of tooth 47 of the first wheel 14 on locking pallet
stone 12. Roller 3 continues its rotation in the direction of arrow 33 and impulse
pin 4 is on the point of leaving fork 10.



8 is abutting on banking pin 22. Fromthis nonent,

roller 3 describes its supplenentary arc along the

direction of arrow 30, and then reverses its direction

and turns back along the dicegction of arrow 33. This

phase marks the end of the 5 first vibration of the

oscillation being exam ned. Figure 8 shows a |l ever 8

in the sane situation as that anal ysed above. Here,

hOV\E\gifre 1PEh&Ws Ihe rﬁc@bemwtldf thedndéritient inoa sthteast tal lock.
causes_i nmpul se pin cone, i nt o cont act

Via Ba SRoc08" Mavbrogking RRUSt SiSRScHEheS B1ovGR BORE BRERY Qtto tooth
47%@?%@?#4%%1 thil Z%OOﬁévétSS G %Bﬁttin@ il Béﬁﬁn§ pith 21| €Fom this
has continued its travel in the difection o arr ow
mcsﬁea’h dollen 3 despribe itpisuppleanentany Rrelglongabedtitagian of arrow 33

tngrp VE¥ergon s Sledio ah noad At fhe. dsietooP grrgw s0. This
phbee khagsnat lepid ofttheesetdntagbriation of ¢he aseitlatioroontiéreexamination.

hol d of tooth 49 of first wheel 14. This is a_rel

Fromathis Biompiic? newt cycle Repins: i We: e loibe gaRMnG sitkation, i.e
t roller 3 has caused the second i nmpul se

th%ﬁ@“@tﬁgg@% carried by lever 8, to intersect the
trajectory of tooth 48 of the second escape wheel 15
formng escape wheel set 1, thus preparing for the
next inmpulse. In Figure 10 escape wheel set 1 has been
rel eased and is rotating in the direction of arrow
30, actuated by gear train 2, as was expl ai ned above.
Tooth 48 20 of second wheel 15 has caught up with
i mpul se pallet stone 11 then entered into contact
therewith. This is again a start of inpulse phase for
rel aunching roller 3. The end of inpulse phase is
shown in Figure 11. Escape wheel set 1, rotating in
the direction of arrow 30, has brought tooth 48 of
second wheel 15 into the position illustrated in the
Figure, nanely on the point of letting go. It will be
25 observed again that, in rotating in the direction
of arrow 33, roller 3 has continued to drive |ever 8,
via inpulse pin 4, in the direction of arrow 34, which
consequently causes first |ocking pallet stone 12 to
intersect the trajectory of tooth 47 of first



10

escape wheel 14, thus preparing for the next | ock.
Figure 12 shows the hold of tooth 47 of the first
wheel 14 on |ocking pallet 30 stone 12. Roller 3
continues its rotation in the direction of arrow 33
and inmpulse pin 4 is on the- poi nt of |eaving fork 10.
-6- Figure 13 shows the escapenent of the invention in
a state of total lock. Via the effect of draw, | ocking
pal | et stone 12 has noved nore deeply onto tooth 47
@[Ajhﬁit wheel 14 and tail 23 of lever 8 is abutting
ing pin 21. Fromthis nonent, roller 3
describes its supplenmentary arc along the direction of
arrow 33 5 then reverses its direction and turns back

| h f
and of Mt e caaROr B LA i epinR Do B BprPrthel Whee
sotqm d&écﬂmengﬁgmg}d b:aSr tremega) ?) Be\/to(b@ﬂﬂvém@yrtbeaawer a
Palanss i lera3) oty pgrmambuechdr (S dod ifichich fist mpuise
éél@%?%@ra‘n&%%% %oﬁ@raﬁ?@%h"’tﬁ@%etrﬁ@) éflt)nedé&%ﬁé Wheel

engadli ng a dgear tral so as to be driven y
seftand a lgvebtd)amtieulated en & Pjvas4P) ?ﬂdg)réhldﬁdpwﬂﬁ@ tﬂrh (10)

G5 0 b oSG PR g s v

sseaRrkimpeaiet pailet (aﬂﬂa&ahgaerfo( 8popetdtingl witedherteath of the

d i ded w
Seseans Whbe Satanel Wt 19y Anchshand (b kedind Bilets ayianaeg for
éééﬁe%lnm; Wi‘thathesx%ﬂ’ﬂ@'f ﬂh@%ﬁo‘é?e%éeﬁtse( %%r@étéﬂﬁ&?ﬂw frett the

cooperating w the teeth escape wh set
apeRd wbtaekaez)mhﬁdngé@omdof(qsmgleawheﬂ@ pal | et s
arranged for 10 cooperating with the teeth of the
escape wheel set, characterized in that the escape
wheel set (1) is nade up of a single wheel.



