DETENT ESCAPEMENT FOR TI MEPI ECE The present invention
relates to a detent escapenent for a tinepiece

conpri sing an escape wheel provided with teeth, a

bal ance onto the staff of which rollers are secured
including a large roller provided with an inpul se
pal | et stone and surnounted by a first actuating
finger-piece, and a snmall roller in the circular

peri phery of which a notch is nade, and a bl ocking
menber in the formof a lever hinged on a pin, said
bl ocki ng nenber carryi ng neans for Iocklng t he escape
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| peepased imEuspean Batent Application NecG26RAE 3 fileden 16.1 2003 In this
Patent Application, the escapement includes a large roller carrying a first finger-piece

and a blocking member carrying a second finger-piece and a locking pallet stone. The
first and second finger-pieces are shaped such that when the large roller is rotating in
a first direction, the first finger-piece drives the second which passes round a first side
of said first finger-piece to release the locking pallet stone from the escape wheel. Re-
engagement occurs when the second finger-piece scales a rising edge of a notch
made in a small roller. When the large roller is rotating in a second direction opposite



engagenent occurs when the second finger-piece scal es
a rising edge of a notch nmade in a small roller. Wen
the large roller is rotating in a second direction
opposite -2 to the first, the first finger-piece
drives the second finger-piece ywich passes round a
second side, opposite the first side, of said first
finger-piece to hold the locking pallet stone in the
escape wheel. It will be understood here that the
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mbodi e - Figure ?E 12% &23 %%wm:f a thirg pr%ntt of the escapement according to
the invention;

- Figure 4 is a plan view of a fourth embodiment of the escapement according
to the invention;

- Figure 5 is a plan view of a fifth embodiment of the escapement according to
the invention,

- Figures 6 to 17 are plan views explaining the operating phases of the
escapement according to the first embodiment of the invention, these phases covering
the first and second vibrations of one oscillation of the balance, and

- Figures 18 to 20 are plan views explaining the operating phases of the
escapement according to the second embodiment of the invention, these phases
covering the second vibration of an oscillation of the balance;



the invention; - Figures 6 to 17 are plan views
expl ai ni ng the operating phases of the escapenent
according to the first enbodi nent of the Invention,

t hese phases covering the first and second vibrations
of one oscillation of the balancg, and - Figures 18 to
20 are plan views explaining the operating phases of
the escapenent according to the second enbodi ment of
the invention, these phases covering the second
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Vi iedkirg member 6, whereas in the first aforecited Application, a resilient member acts
on one of the actuating finger-pieces thereby enabling the finger-piece to drive the
biocking member when the rollers are rotating in a first direction and to be retracted
when said rollers are rotating in the second direction. The present invention thus
makes this resilient member irrelevant, while also making the use of a stop pin
superfluous.

With respect to the second European Patent Application No. 03028877.3 cited

above, the present invention is remarkable in that the first ands second actuating
finger-pieces 14 and 11 are arranged for cooperating with each other such that when



Wth respect to the first European Patent Application

No 03027929.3 cited above, the present invention is
remarkable in that the first and second actuati ng
finger-pieces 14 and 11 are rigidly secured

respectively to the large rollergqd4 and to the
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Application, a resilient nmenber acts on one of the
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In Figure 6, rollers 4 and 23 are rotating in the direction of arrow a. The first
finger-piece 14 surmounting large roller 4 enters into contact with the second finger-
piece 11 of blocking member 6. Locking paliet stones 50 and 51 are fully engaged in
tooth 60 of whesl 2 which is locked. Since this is the beginning of contact between the
roller and blocking member, this is the beginning of the unlocking.

The end of untocking is shown in Figure 7. As rollers 4 and 23 are still rotating
in the direction of arrow a, finger-piece 14 is driving finger-piece 11 while tipping
blocking member 6 in the direction of arrow f which uniocks locking pallet stones 50




will be seen hereinafter, followi ng the detail ed
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61 \Qle bITRME S5 SStoh8 locking Handt $1Bids 50 &1 51. The tip of tooth 62, thrust by
the kinetic energy of wheel 2, is housed on the locking line 36 formed by the
inclination of the first and second locking faces 34 and 35 respectively belonging to
the first and second locking pallet stones 50 and 51. This is the draw effect, well
known to watchmakers, this effect enabling the stop pin, which was necessary for the
proper working of the escapement disclosed in European Patent No. 03027929.3, to
be omitted. Tooth 62 is thus housed on the locking line 36, while the second locking
plane 35 stands before the tooth and prevents it from continuing on its path. Figure 9
also shows that beak 21 of follower 20 has been released from circular periphery 24 of
small roller 23, leaving the balance entirely free to continue its supplementary arc and




noment when beak 21 of follower 20 enters Into contact
Wth rising edge 25 of small roller 23. Henceforth,
bl ocki ng nenber 6 is driven in the direction of arrow
h. Figure 11 illustrates the end of the inpul se of
tooth 61 on pallet stone 5. In tyhis situation and
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second fAIP&?ﬁé EétSffsee)?p[}ained hereinbefore show clearly that the encounter of
finger-pieces 11 and 14 give rise to a torque about the rotational axis of blocking
member 6 thereby creating a natural rotating movement of the blocking member. This
was not the case of the aforementioned European Patent Application No. 03028877.3
where this encounter created a force perpendicular to the blocking member axis.

The second embodiment of the invention is illustrated in Figures 2 and 18, 18a

to 21. Here, locking means 80 have only a single locking pallet stone 52, provided with
a beak 40, the pallet stone having a first locking plane 37. Each tooth 3, 60, 62 of




which is surnounting large roller 4, enters into
contact with first finger-piece 11 nounted on

bl ocki ng nenber 6. The latter is still inmobile and
tooth 62 of wheel 2 is still housed on |ocking |line
36 of pallet stones 50 and 51. |a_Figure 15, rollers 1

have continued their travel in the direction of arrow
b and second finger-piece 14 has slid over a bevel 90
made at the end of first finger-piece 11 which causes

t heesaapatwheel D inchides kisagorvdlobicing plah® 38 whichi in @erhihas aqécklng line 39.
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becone h

i gure 19N MRraeRG hdes ot sebrBbrebalbiSr R inveption wil now
wi t be reviewesiwith refesemgegtofigures 18.ut8ada 211 ragd dimited ée the@zsesond

pal ViBtatish Gfthe bhiantd odcifdtoRC! coul d be called

"count er - Fromthe situation shown in Fi

t he bal afiguresi8 andigaphaw the ascprement al the and of e supplementarv

SUprRiverserdréix. m:d.-ﬂhta lefd @F tHRCdecBd Gibraaibh ORollRré Nare rotating in the
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e cRrietPn Bhe Eiatire(Ansint the sl e i serand faperlece 14,
of whieh isesLambantingdagerelier e erieriafcocontautt with diest fihgertpiete 11
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bl ocki nginmgheng, oibs 1 N8R d&ﬁfmﬁé@ﬁh&iﬁﬁﬁv&ﬁn ihGQllrectlon of arrow b and
af or enent.i oned Euro ean Pat ent

030%587¢ fingerpiace.14 hasssiid va LA oay '@Pé‘é@%ﬁtéh? Bpq f first finger-piece
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SRR Db, bhad B 50 B4 B e e hoESh R M . whi
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ocked oMo plijomshawn T Pigie 26 o Boipia i Preiy roters 1 end

38 their supplersenthrydarbin ﬂ'lbehrsaum dfczmiowdl) then change direction (arrow a) to
start a new oscillation, the second vibration having finished.

It will be noted here that this second embodiment of the invention has the
advantage of relying on a single pallet stone 52 that has a simple shape and is easy to
manufacture. Escape wheel 2 affected by locking planes 38 also does not present any
manufacturing difficulties.

The third embodiment of the invention will now be explained with reference to
Figure 3. The locking means 80 comprise here first and second pallet stones 53 and
54 arranged one on the other and respectively having first and second locking planes



when the first finger-piece 14 drives second

finger-piece 11 and when rollers 1 are rotating in a
second direction b. Finally, beak 40 of pallet stone

52 returns to locking line 39 when the second

finger-piece | eaves the first. Marious operating

phases of the second enbodi nent of the invention wll

now be reviewed with reference to Figures 18, 18a to

21 and limted to the second vibration of the bal ance
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Fi gdireetiord b. FiRalRy, todth SBret@is telocking ine 8 wheh theesddond dilger-piece
in rel atho?[s&ro Figure 17. Fromthe situation shown in

Flg] BRves e e balance and therewith rollers | end .
t he| r-s u'md locking mepns18¢ described abloveeariei similarfto ther means explained in

OSCI Plﬁat i on, Ht{ he setg’g'rﬁ%%ﬁ c?)e icﬁﬁsar'hk?é‘u{?ﬁn%m pteoe It will be

aVI ng I nls
wi | notesthewvevad thes the maeufacturesofﬁ@b Acingiar-bigrepalet @W‘PH% not easy

| NVAR it BndlARnd thﬁ%&ﬁp‘%ﬂﬁ s@felgf Rt tﬂe%kﬁ Bf PreBbAiHgRan exhaustive

pal | et stone 52 that has si npl’e shape and is easy to
marli$t tthg leckingdpeans. wheel 2 af fected by | ocking pl anes

38 al so Tieefthemhbauirent o tlﬁleeriﬂbﬁlrélafdsub iPigure 5. Locking means 80
di f.fi

w 110eg WS ensaephdloching afid g 22 any o TR bl cpoperate

| oclespartively mdth $iost taod”pectmd tbetheﬁz‘ andsd3 ofrebcape wheel2aThese first and

& 85003 B 38 o3 Ao AR AP ) sl ocing planes 0
and 71. The first locklng plane 70 mteroepts first tooth 62 of wheel 2 when beak 21 of
follower 20 is being driven by rising edge 25 of notch 22 and when rollers 1 are
rotating in first direction a. The second tooth 63 of wheel 2 then scales the second
locking plane 70 of paliet stone 56 when the first finger-piece 14 drives second finger-
piece 11 and when rollers 1 are rotating in second direction b. Said first and second
locking planes 70 and 71 are inclined in relation to the other such that second tooth 63
rests on a locking line 72 located on the second locking face 71 of second pallet stone
567 after the first tooth 62 has been intercepted by first pallet stone 55 and after the

second finger-piece 11 has been driven by first finger-piece 14.




42 and 43. These planes are inclined in relation to
each other to forma locking line 44. The first

| ocking line 42 intercepts a tooth 62 of wheel 2 when
beak 21 of follower 20 is being driven by rising edge
25 of notch 22 and when rollers g_are rotating in the
first direction a. Tooth 62 then rests on |ocking |ine
39 by draw effect. After this, tooth 62 scales the
second | ocki ng pl ane 43 when first finger-piece 14

drives S‘ﬁﬁ%réihdfa itHOmSt of @bﬁﬁg mehng aBletb ensureluh@pmpér Working of the

{ g:fﬁlﬁrgg&elpgp nd oL {nﬁio h‘gn %qp'ilfrﬂrgl ﬁ%bit s already been noted that
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D oRAReplaN ofd e isbartbofilh didsiodit i ot ten
backPRFatian, said ;?&F?F&m%‘t‘&ﬂ@ %?%geﬁ “ﬂ@tth%woyé?%wg means described

| ocilsithegprisémeaavention.i nclined in relation to each other
to forma locking line 33. The first locking |ine 31

intercepts a tooth 62 of wheel 2 when beak 21 of
follower 20 is being driven by the rising edge 25 of
notch 22 and when rollers 1 are rotating in the first
direction a. Tooth 62 then rests on |locking Iine 33.
After this, tooth 62 scales the second | ocking pl ane
32 when the first finger-piece 14 drives second
finger-piece 11 and when rollers 1 are rotating in the
second direction b. Finally, tooth 62 returns to

| ocking line 3 when the second finger-piece |eaves
the first. The | ocking neans 80 descri bed above are
simlar to the nmeans explained in Figure 1 with the
exception of pallet stone 7 which is made in a single
piece. It will be noted however that the manufacture
of such a single-piece pallet stone is not easy and
it is mentioned in this description solely for the
sake of presenting an exhaustive |ist of the |ocking
means. The fifth enbodi nent of the invention relates
to Figure 5. Locking neans 80 includes first and
second | ocking pallet stones 55 and 56. These latter
cooperate respectively with first and second teeth 62
and 63 of escape wheel 2. These first and second
pal | et stones 55 and 56 respectively have first and
second | ocking planes 70 and 71. The first | ocking

pl ane 70 intercepts first tooth 62 of wheel 2 when
beak 21 of follower 20 is being driven by rising edge
25 of notch 22 and when rollers 1 are rotating in
first direction a. The second tooth 63 of wheel 2 then
scal es the second |ocking plane 70 of pallet stone 56
when the first finger-piece 14 drives second finger-

pi ece 11 and when rollers | are rotating in second
direction b. Said first and second



| ocking planes 70 and 71 are inclined in relation to
the other such that second tooth 63 rests on a

| ocking line 72 | ocated on the second | ocking face 71
of second pallet stone 567 after the first tooth 62
has been intercepted by first pglgl_et stone 55 and
after the second finger-piece 11 has been driven by
first finger-piece 14. -9 Thus ends the |ist of

| ocki ng means able to ensure the proper working of the
deteunJﬂspapenent according to the present invention.
It has already been noted that this escapenent has no
use for any sprlngs and in this resenbles the
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bt ot S 4L G
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returning to the locking line (36) when the second finger-piece leaves the first.
3. Detent escapement according to claim 1, characterized in that the
locking means (80) include a single locking pallet stone (52) provided with a beak
30 (40), said paliet stone having a first locking plane (37) and in that each tooth (3, 60,
62) of the escape wheel {2) has a second locking plane (38) in turn having a locking
line (39), the first plane (37) intercepting a tooth (62) of the wheel (2) when, with the
rollers (1) rotating in the first direction (a), the beak (21) of the follower (20) is driven
by the rising edge (25) of the notch (22), after which the beak (40) of the pallet stone
35 (52) rests on the locking line (39), said beak (40) finally scaling the second locking



| ocki ng nmeans (80) have first (50) and second (41)
pal | et stones arranged one beside 20 the other and
respectively having first (34) and second (35) | ocking
planes inclined in relation to each other to forma
locking line (36), the first plage (34) intercepting a
tooth (62) of the wheel (2) when, with the rollers (1)
rotating in the first direction (a), the beak (21) of
the follower (20) is driven by the rising edge (25) of
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t herollers (1) rotating in the first direction (a), the beak (21) of the follower (20) is driven
by the rising edge (25) of the notch (22), the second tooth (63) of the wheel (2) then
scaling the second locking plane (71) when, with the rollers (1) rotating in the second
direction (b), the first finger-piece (14) drives the second finger-piece (11), said first

35 and second locking planes being inclined in relation to each other such that the

second tooth (63) rests on the locking line (72) located on the second locking plane

(71) of the second pallet stone (56) after the first tooth (62) has been intercepted by



| ocki ng nmeans (80) includes a single |ocking pallet
stone (7) having a first locking plane (31) |ocated
at the front of the pallet stone and a second | ocking
pl ane (32) Ilocated at the back of the pallet stone,
the second plane being inclinedqon relation to the
first to forma locking line (33), the first plane
(31) intercepting a tooth (62) of the 20 wheel (2)
when, with the rollers (1) rotating in the first

di r hetfirstipalet)storien@5patkaftet e Séconti fingéropieed\ar) hadhedrbdriven by the
dri épmﬁy the rising edge (25) of the notch (22),

aft f'ch the tooth of the wheel rests on the

| ocking line (33), said tooth finally scaling the
second | ocking plane (32) when, with the rollers (1)
rotating in the second direction (b), the first
finger-piece (14) drives the second finger-piece (11),
said tooth returning to the 25 locking line (33) when
the second finger-piece |eaves the first. 6. Detent
escapenent according to claim1, characterized in that
the 1ocking neans (80) include first (55) and second
(56) locking pallet stones respectively cooperating
with first (62) and second (63) teeth of the escape
wheel (2), said first and second pallet stones
respectively having first (70) and second (71) | ocking
pl anes, the 30 first |ocking plane (70) intercepting
the first tooth (62) of the wheel (2) when, wth the
rollers (1) rotating in the first direction (a), the
beak (21) of the follower (20) is driven by the

ri sing edge (25) of the notch (22), the second tooth
(63) of the wheel (2) then scaling the second | ocking
pl ane (71) when, with the rollers (1) rotating in the
second direction (b), the first finger-piece (14)
drives the second finger-piece (11), said first 35 and
second | ocking planes being inclined in relation to
each other such that the second tooth (63) rests on
the locking line (72) located on the second | ocking
plane (71) of the second pallet stone (56) after the
first tooth (62) has been intercepted by -12 the first
pal | et stone (55) and after the second finger-piece
(11) has been driven by the first (14).



