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-1- . . 2192738 ALARM MECHANI SM The present invention
rel.ates to an al arm nechanism e.g. of an alarmclock. An al arm nechani sm

is knewn:to the Applicants in which camgrooves are formed in either an

hour "’5_»4’; hand wheel gear or an al arm wheel gear that are |ocated goﬁgzlygg
W th respect to each other, and campaw s are forned on the other geal.

When the alarmtine which has been set is reached, the campaw s are

i ntroduced into the cam grooves by nmeans of a spring, 10 t her eby cl osi ng
an alarmswitch and so detecting the s MePuhbyBy An alarmhand is
force-fitted onto the distal end of a n of the al arm wheel

gear, and a hour hand is force-fitted onto the distal end of a tubul ar
portion of the hour hand 15 wheel gear. .In such an al arm nmechani sm when

installing the hands of thernehgedsclalfrent o381 88NHGECES MY mbondiknt he
cam grooves and the cam paw s together by operating a hand rotating knob,

thereby respectively 2@.q. droks esfairkat é13@kt he al arm hand and t he hour hand
onto the tubular portion of the alarmwheel gear and the tubular portion of
t he hour hand wheel gear | mnaapiedabetdnisgediaaoir @oathe applicanssi p, and
subsequently further adjusting the positional relationship between 25
the al arm hand and t he ihowhiichaosh Ryoefdcate rprmedidndeither an hour
5  hand whéél gear or an alarm wheel gear that are located
coaxially-ﬁith respect to.each other, and.cam pawls
are formed on the other éeér.' When the alarm time
which has been set is feached, the cém'pawls are
introduced into the éam grooves by ﬁeans of a spring,
10 thereby closing an alarm switch and so detecting
the set alarm time. An alarm hand is force;fitted
6nto'the distal end of a tubular portion of the alarm
wheel gear, and a hour hand is force-fitted onto
the distal énd of a tubular portioﬁ of the hbur hand
15 wheel gear. R
(% In such”an alarm mechanism, When installing
the hénds of the wheel gears, it has beén necessary
.to fit the cam grooves ax.ud- thé cam pawls fogei:her
by operating a hénd fotating knob, thereby respectively
20 force-fitting the alarﬁ_hand ana the hour hand onto
the tubular portidn of the alarm wheel gear'and the
tﬁbular portion of thé hour hand wheei_géar in a
-predetermined positional relafionship,.ahd sﬁbsequently

further adjusting the positional relationship between

25 the alarm hand and the hour hand by effecting a hand



-2- rotating operation. Since this adjustnent involves, for instance, the'
refitting of the hour hand, the adjustnent is very conplicated and consunes .

time, so that it has been a major problemin the assenbly 5 of ‘&l arm>,
clocks. In view of this situation, in J4panese Patent Application No.ga~% :

298313/ 1985, the present Applicants have proposed an al arm mechani sm whi'ch
I's capable of facilitating the said adjustnent and whose alarm 10 -

accuracy is high. 1In the said application, the arrangenent is such that
cam grooves are formed in one of two skirt portions which abut agai nst the

al arm hand and the hour hand,, whil e .campaw s.are faorned on the other skirt
portion, and the A b?%&%gé%r?&‘lgmcet chﬁuﬁg\’/{f% APLCYEE ed t oget her

when these nenberg_in Kir.t ti.ons di,sposed opposite to each
ot her, thereby to§°c#etlgéc{§'tcﬁé %.ea?%lﬁt?rﬁq vg}rlle ihr?gfﬁheangéns ® uction of

Japanese Pat ent Iuiggg%% og? :%rggg%%]l§ég%%5an§'%%¥3{es e al arm hand 20

and the hour hand ar to the respective tubular portions in

their skirt portigngnagnd hhe veel Pauhis: HrbferPInt B SULLAEG Of the skirt
portion. Therefore, the force-fitting .of the side skirt poriion of the

al arm hand angd t her tsubid @opRd.ti on, nust be 25 firmy effected so as not
to be interlinked with > _ :

In view of_this situation, in Japanese Patent
§pplication No; 298313/1985,lthe éresent Applicants
have proposed an alarm mechanism which is capable \uJ
of facilitating the_said adjus£ment and.whose alarm
10 accuracy_is high. 1In the said application, the arrangement
is such that cam grooves are formed in one of two
skirt.portions which abut agéinst the alarm hand
and the hour hand,_while cam pawls are formed on
the other skirt portion, and thg_cam grooves and
15 the cam pawls;are fitted together Qhen these members
in the skirt portions are disposed opposite to each
other, thereby to detect the ala;m time. Q;)
Even in tbé construction of_Japanese_Patent
Application No. 298313/1985, however, the alarm hand
20 and the hour hand are both fitted onto the respective
tubular portions in their skirt pprtions, and the
cam pawls slide on the surface of the skirt portion.
Therefore, the force-fitting of the”side skirt portion
of the alarm hand and the tubﬁlar.portion, must be

25 firmly effected so as not to be interlinked with



- 3 - the rotation of the hour hand. For this reason, there is a
pessibility of a crackR occurring in the skirt portion. Mreover,
force~fitting of the alarmhand is required. 5 Accordi ngly, an

obj echOf the present invention is to sinplifty-the assenbly of an alarm
mechani sm and to reduce the nunber of parts thereof. According to the
present invention, there is provided an al arm nmechani sm conprising an alarm
hand 10 menber and an hour hand nenber which respectively have annul ar
portions which are coaxial with each other, each annular portion having a
respective hand integral -therewith, adjacent parts of the annular portions
respectively havi ng cantgg aovesioands cae Hdur hapbw Boatihed r@ameomdapt ed and
arranged to fit into each other; and an alarmpinion forned integrally with
a part of the annul ar ptierieohs of pbbsitdllatyndiaadcraekbercunkirghin sttexi al | y
spaced fromthe said adjacent part thereof. 20 "Preferably, the said
menbers are rotatably nskimteporhidnar dloredwtri,vEinrenbittine cixithe |alarmeans

bei ng provided for urging the said nenbers axially towards each other,
relative rotation of thkashig ¥Rb¥#% in a given rotational direction

causing the campaw s 25 _to enter and subsequently to withdraw fromthe
cam 5 Accordingly, an object of the present invention

is to simplify the assembly §f an alarm mechanism
and to reduce the nﬁﬁber of parts thereof.
Acqording to the present invention,'there is
provided an alaﬁm meéhanism comprising an alarm hand
10 member and an hoﬁr hand member which ;espectively
.have annular poftioné which are coaxial with each
otﬁer, each annular portion having a respecﬁiye hand
integral therewith,.adjacent parts of the annular
portioﬁs respectively having cam grooves and canm
15 pawls which are adapted and arrangéd“to fit into
each other; and aﬁ alarm pinion formed integrally
K_) .uwith a part of the énnglar portion of the alarm hand
| member which is axially.spacgd from thé said adjacent
part thereof, |
20 i Preferablf, the sgid mehbers are rotatably mounted
and are relatively movable axially, means being provided
for urging_the said mémbers axially towards each
other, relati?e rotation of the said members in a
given rétational direction causing-tﬁe cam pawls'

25 to enter and subsequently to withdraw from the cam



-4- grooves so as to cause relative axial novenent of the said nenbers,, and
means responsive to said relative axial novenent for eneéergising and ;
de-energising an alarm 5 Each4of the cam grooves and cam pavls. x
preferably provided with 8 camsurface which is inclined with respectagjr
the axial direction, the said cam surfaces being adapted to engagée each

ot her so that rotation of one of said nmenbers relative to the other causes
10 rel ative axi al novenment thereof. Each of the cam grooves and cam
pawls is also preferably provided with an axially extending surface, the
said axially ext emdoveg sordsatescamsatdiatige exthl atowementhefi t he cam pawl s
are fully inserted into 15 the cam grooves. The annul ar.portion of the
hour hand nenber thaysdié hepbegs | iandcpeans nesHeogivehdndsaidbhabdativenber which
is rotatably nmounted within the annul ar portion of the alarm hand nenber.
20 A m ngréalumevenenth fer enargiséno mng e-ensraisiigyarount ed within
the hour hand tubul ar nenber. A seconds hand shaft may be rotatably nounted
in the mnute wh@f™®-ubul ar member. The invention is illustrated, nmerely by

way 25 of _exanple, in the acconpanying draw ngs, in which:-
5 'Each of the cam grooves and cam pawls is preferably

provxded w1th 5 cam surface whlch is inclined with
respect to the axial directlon, the éaid cam surfaces
being adapted to engage eauh other éo tuat rotation &-j
of one of said membets relative to the other causes
10 relative axial movement thereof.

Each of the.cau grooves aud-tau.éawls ié also
preferably provided with an axially extending surface,
the said axially extending surfaces contacting each
other wheu the cam pawls are fully inuerted into

15 the cam grooves. |

The annular portiou of the hour hand member
muy be force-fittéd on an hour hand tubular member
which is rotatably mounted.within tue.annular portion
of the alarm hand member. |

20 A minute wheel tubular member:uay.be rotatably
mounted within the hour hand tubular member.

A seconds hand shaft may be rotatably mounted
in the minute wheel tubulér member.

The-iuvention is illustrated, merely by way

25 of example, in the accompanying drawings, in which:-



Fig. 1.is a cross-sectional view of a preferred enbodi nent of an al arm
mechani sm according to the present invention; Fig. 2 is an enlarged front
el evational view 5 of an al arm hand forning part of the al arm nechani sm
of Ffb\*i Fig. 3is atop plan view of the said alarmhand; Fig. 4 is an
enl argéd front elevational view 10 of an hour hand form ng part of the
alarm mechanismof Fig. 1, Fig. 5 is a bottomview of the said hour hand,
and Figs. 6A-6C illustrate the operation of cam grooves and campawl s in
annul ar portions of the 15 hour hand and the al arm hand, respectively.

Referring now to the acconp qglgraa\%ggasse@t&rngfle‘hegd ﬁrgog % -of an
escri '

al arm mechani sm according to ‘hé present 1nvention w

her eunder. As shown in EiasdentaBs Al:ALILAER mﬁrm@%a&wﬂi@t@me to the

present invention conprises a seconds hand 3 which I's driven by a

driving source (not shoywkeafdntBh€idn;s di sposed between an upper plate 1
and an internedi ate plate 2. The seconds hand wheel 3 drives a m nute hand

gear 5a via an internedi at eF2h 2 isageénthrged roft NMlleCatitegh @aar 5a and a
m nut e wheel
: 5 of an alarm hand forming part of the alarm mechanism
of Fig. 1;
.Fig. 3 is a top plan view of the said alamm
L_/ - hand;
Fig. 4 is an enlarged front elevational view
10 of an hour hand forming part of the alarm mechanism
of Fig. 1;
Fig. 5 is a bottom view of the said hour hand; and
Figsf 6A-6C illustrate the operation of cam
grooves and cam pawls in annular portions of the
15 hour hand and the alarm hand,lrespectively.
Referring now to the accompanying drawings,
a preferred embodiment of an alarm mechanism according
to the present invention will be described hereunder.
As shown in Fig. 1, an alarm mechanism according
20 to the present invention comprises a seconds hand
wheel 3 which is driven by a driving source (not
shown) and which is disposed between an upper plate 1
and an intermediate plate 2. The seconds hand wheel 3
drives a minute hand gear 5a via an intermediate

25 wheel 4. The minute wheel gear 5a and a minute wheel



-6- tubul ar nmenber 5b are coupled to each other via a slip nmechani sm (not
shown). A transmi ssion wheel 6 is rotatably supported byra support col um
7a formed integrally with a lower 5 late 7. The transni ssion wheet- 6:
meshes with a pinion 5c of the mnute eel tubul ar nenber 5b and al sQ. 7* ..
meshes with an hour wheel gear 8 so as to transmt thereto the drive from
t he mi nute wheel tubular nenber 5b. The minute wheel tubular nenber 5b is
fitted coaxially 10 about an axial or shaft portion 3a of the seconds
hand wheel 3, and an hour hand tubul ar menber 8a form ng part of the hour

wheel gear 8 is fijfted coaxially about the outer ri phery of the mnute
hand t ubul ar rrenﬁé?*’ugﬁf TR e e?fepS?‘EFf]ﬁH B enB cgtS‘FérV’ﬁeFi pheral 15

surface of the hout Qpng bul ar %Enb r 8a is nounted within a tubul ar
ecnanl 8?{%

{
portion 7b of t hé Tower p?a e(9?t by the hour wheel gear 8 is prevented

from moving upwar dl y 23,5660 ko \lsed s 800 IFatgHE fiand Lubul ar member 8

is maintained in a vertical state. ar portion 9a of an

al arm hand menbeky 9, (Regbrs ReMand 7 aFkdSea? ARG, 31y 51 GPAXhakdy rotatably
fitted about the gu?ersgéﬁiphery o? theEEGhr gndy{uﬁﬁfgﬁh%%%ber 8a. The

al arm hand nenbepifed 5. arFrNY8ehs3@ LN wRePPENhEML witad portion 9b
thereof is 25 formed integrally at one end portion (1.e. the upper

pinion 5¢ of the minute wheel tubular member 5b and
also meshes with an hour wheel gear 8 so as to transmit
thereto the drive from the minute wheel tubular member 5b. - \;)
The minute wheel tubular member 5b is fitted coaxially
10 about an axial or shaft portion 3a of the seconds
hand wheel 3, and an hour hand tubular member 8a
forming part of the hour wheel gear 8 is fitted coaxially
about the outer periphery of the minute hand tubular
member 5b. A stepped portion.of the outer peripheral
15 surface of the hour hand tubular member 8a is mounted
within a tubular portion 7b of the lower plate 7,
- whereby the hour wheel gear 8 is prevented from moving g,/
upwardly as.seen in Fig. 1, and the hour hand tubular
member 8a is maintained in' a vertical state.
20 An annular portion 9a of an alarm hand member 9
(best shown ‘in Figs. 2 and 3) is coaxially rotatably
fitted about the outer periphery of the hour hand
tubular member 8a. The alarm hand member 9 is arranged
so that a pointer or hand portion 9b thereof is

25  formed integrally at one end portion (i.e. the upper



- 7 - end portion) of the annular portion 9a, and an alarmpinion 9c is
formed integrally at the outer peripheral part of the other end portion
(i.ex the lower end portion) of the annular portion 9a. An inner
peripheral 5 surface 9d of the annular postion 9a is nounted rotatably
and slidably about the outer peripheral surface of the hour hand tubul ar
menber 8a, while an inner peripheral surface 9e of the alarm hand nenber 9
adjacent the alarmpinion 9¢c is fitted rotatably and slidably 10 about
the outer peripheral surface of the tubular portion 7b which is integral
with the lower plate 7. A portion of a lifting | ever 10 urged by an urging
spring (not shown) mayehE pbetight of the sentlactposition t9ae avhahaalgywrti on 9a,
i.e., the rear-end surface 15 of the al arm hand nenber 9, and the

annul ar portion 9a is pireiosb§c lisgéekmedt Wetredicgl Yyuphatlll Puter PrEIPIEFadf t he
| ower plate 7. An alarmtransm.ssion wheel 11 neshes with the al arm pinion
9c. An axial portion pdzt of thecobben gn@(Portien fashi tdipotPWife®?d 11, which
has a collar 11b at its distal end, is provided on the alarmtransmn ssion
wheel 11, and this axiBPrt3ent fnthe Anuelay SOFEARP ARt h AR TSRS TR Fhe
axial portion 1lla snap fits in a _through hole 7c provided in éhe I

plate 7, 25 and® t heSWIERck 3¢ Qﬁsm"sﬂﬁﬁlaﬁ@%’ftlfg 73 e s ﬁﬁg%d

and”slidably about the outer péripheral surface of
the hour hand tubular member 8a, while an inner peripheral
surface 9e of the alarm hand member 9 adjacént the
: alarm pinion 9¢c is fitted rotatably and slidably
10 about the outer peripheral surface of the tubular
portiOn 7b which is integral with the lower plate 7.
A portion of a lifting lever 10 urged by an urging
spring (not shown) may be brought into contact with
the annular portion 9a, i.e., the rear-end sﬁrface
15  of the alarm hand member 9, and the annular portion 9a
is thereby urged outwardly (ﬁpwafdly'in Fig. 1) of
K_j the lower plate 7.
" An alarm transmission wheel 11 meshes with the
alarm pinion 9c. An axial portion 11la of the alarm
20 transmission wheel 11, which has a'collarillg at
its distal end, is provided on the alarm transmission
wheel 11, and this axial portion 11a is provided
with a groove ilc. The axial portion 1{5 snap fits
in a through hole ZE_provided in the lower plate 7,

25 and the alarm transmission wheel 11 is thereby supported



-8- by the lower plate 7 so as to be undetachabl e therefrombut rotatable -
W th respect thereto. An annul ar projection 7d dlsposed ‘adj acent to the ) s
al arm transmni ssion wheel 11 so as to be disposed opposite to the |attér_is
provi ded 5 on the lower plate 7, ancPthe al armtransmi ssion wheela;}Jf
rotates while frictionally sliding on the projection 7d. The alarm: /',
transm ssion wheel 11 nmeshes with an alarm setting pinion 12, which is
rotated unidirectionally by the rotation of a hand rotating 10 shaft 13.
As best shown in Figs. 4 and 5, an hour hand nenber 14 has an annul ar

portion 14a whi leélae\c/%h attéefj QNLo °h§$ di 3t ch«gg? chhei%.ﬁ %gur hand

tubul ar nenber 8&7arn as a p0|n er an portr on forned

integrally there‘%utthrotalﬁ.glémﬁ?ﬁ'ée% éc %QQ%&C' PRS tnQ0Fa,0 ré#;bcﬁgﬁ'”ﬁ  he

portion 9a of the alarmhand nenber e annular por

hour hand nmember ghd arsy "aefge%&'y&'aeepgﬁ%d&dan%mﬁmmw $1 9f, 9g which

project fromthe upper surface 20 he annul ar portion 9a, as best

shown in Figs. 2sands 3o 8801ieRBba QBYasi it thddimteehs ARowiW ded on the
| ower surface of the annular portion 14a, as best- shown in Figs. 4 and 5.

The cam pawl $ 9 ,on9ghéiNdwbh ®1686N T aAY Ghe 14Tarml debrdhessRGmpect i vel y formed
25 at different diameters fromthe axial centres of their
wheel 11 rotates whilg frictionally sliding on the
prqjection 7d. The alarm transmission wheel 11 meshes
with an alarm setting pinion 12, which is rotated E.J
unidirectionally by the rotation of a hand rotating
10 shaft 13.
As best shown in Figs. 4 and 5, an hour hand
member 14 has an annular portion 14a which is force-
fitted onto the distal end of the hour hand tubular
member 8a and which has a pointér or hand portion 14b
15 formed integrally therewith. The oppositely disposed
| portions of the annular portion 9a of_the alarm hand
member 9 and the annular portion 14a of the hour \;}
‘hand member 14 are respectively provided with cam
pawls Qg, 9g which projegt from the upper surface
20 of the annular portion Qg,_as_best shown in Figs. 2
and 3, and cam grooves 14c, ;4g which_a;e prgvided
on the lower su;face_of the annular.portion 143,
as best shown in Figs. 4 and 5. The cam pawls 9f, 9g
and the cam grooves 14c, 144 are respeétively formed

25 at different diameters from the axial centres of their



-9+ respective nenbers, and in this exanple the front surfaces of the cam
pawl s 9f, 9g and cam grooves l1l4c, 14d, when viewed in the advancing

di I‘thI on of the hour hand nenber 14, are constituted by vertical, 5

[ _}aIIy extendi ng, surfaces which contagl each other when the cam

paV\A S '9g are fully inserted into the camgrooves 14c, 14d. In addition,
t he cam paV\A s 9f, 99 and the cam grooves 14c, 14d are fitted to each other
sinmultaneously in a face-to- 10 face-relationship in a positional

relationship in which the pointer or hand portions 9b and 14b are
"superposed on each other. In assenbly, after the parts other than the alarm
hand menber 9 have fir sésfeeivassapidsgdatd ih5this eRanglepere Fahe 1, the
internediate plate 2, and the lower plate 7, the alarm hand nenber 9 is
assenbl ed last. In ot heurfaerdsof the @rnpivils PHf igoand@aiSgidoveed around t he
outer peripheral portion of the hour hand tubul ar menber 8a fromthe

out side of the 20 | b4er 198 atvwhed wilewhd tivetbe cedvehcitriyed tbeartropi ni on 9c¢
facing inwardly. The inner peripheral surface 9e adjacent to the alarm
pinion 9c is fitted oned thechoun dand@enpdrerly, ofret henstibuted bpoverténaZb, and
the al arm pinion 9¢c meshes with the alarmtransmssion 25 wheel 11.
Subsequent |y, the ﬁourJ¢ﬁ3n@xhggﬂyegxq§pdlng, surfaces whlch contact each

other when the cam pawls 9f, 9g are fully inserted
into the cam grooves 14c, 144. 1In addi;ion, the
cam éawls 9f, 9g and the cam grooveé 14c, 144 are
fitted to each other simultanecusly in a face-to-

10 face relat;§nshié in a positiona; relationship in
which the pointer or hand portions 9b and 14b are
_superposed on each other. | |

| In assembly, after the parts other than the
alarm hénd member 9 have first been éssembleﬁ on

15 the upper plate 1, the intermediate plate 2, and
tﬁe lower plate 7, tﬁe alarm hand member 9 is assembled

\./ last. In other words, the annular portion 33 is fitted

around the outer peripheral portion of the.hour
hand tubular member Qé from the outside of the

20 lower_plate 7 with.the side of the alarm pinion Sc
facing inwardly.. The inner peripheral surface 9e
adjacent to the ;1arm pinion 9c is fitted onto the
oﬁfér pgriphery of the tubular portion 7b, and the
alarm pinion 9c meshes with_the alanm transmission

25 wheel 11. Subsequently, the hour hand member 14



-10- is force-fitted onto the hour hand tubul ar nenber 8a. In other words, -
the annul ar portion 14a, wth which the pointer or hand portion 14b has .
been fornmed integrally, is force-fittedganto the hour hand tubul ar “mefber-
8a. 5 This conpletes the assenbly. The hour hand nenber 14 can thus.wé
installed without the need to have regard to the direction of the point%r
or hand portion 14b, and the m nute hand (not shown) is positioned.and
installed in.its relationship with the pointer or 10 hand portion 14b of
t he hour hand menber 14, and the seconds hand (not shown) is fitted onto

t he seconds hand ish&@btce3ditiicpntdiche | mmrahprdo sobelsart hentgraBan set tine, the.

cam grooves 14c, 14d nove in the direction of 15 the arrow a fromthe
posi ti on shown i rinFpthexoRords .t bh¢ amholar partEioy. 168 gotlwhiohbe aligned with
the cam pawl s 9f, ‘9g. Since the annular portion 9a of the alarm hand nenber
9 has been pushedHsypeingeridxn bagd Ireveion @4brhishheent Horndsedntegrgddyi n t he

direction 20 of the arrow b, the campaw s 9f, 9g are respectively
introduced into tifefexga-gibiRfeenteythe 1}lP(H‘ra’PR)“dt bWz BemkeEt 82 (not shown)
is thereby cl osed Subse(-gluentl , after_a predeterm ned | apse of tine, the

cam pawl s 9f 5 9g N8 TIRRIELER JPOARSERRY:, Theihowur hand|membey; 14, respect to

each other on their ‘respectjve
can { spge irztalled without the need to have regard

to the direction of fhe pointer or hand portion 14b,
and the miﬁute hand (not shown) is positioned and K;J
installed in its'rélationship with the éﬁinter or
10 hénd portion 14§'of the hour hand.mémber 14; and
the seconds hand (not.shown) is fitted 6nto tﬁe seconds
hand shaft 3a.
When the time approaches the alarm set time,
the caﬁ grooves 14c, 144 move ih the direction of
15 the arrow a from the position shown in Fig. 6A to
that shown in Fig. 63 so as to be aligned witﬁ the
cam pawls Qf, 9g. Since the annular portion QE of
the alarm hand member 9 has been pushed'by the lifting
lever 10 and has thus been urged in the diréétion
20 of the arrow_g; the cam péwls QE; 9g are respectively
introduced.into the cam grooves 14c, 144 and the
alarm switch (not shown) is thereby ciosed.
Sﬁbsequently, after a predetermined lapée of
fiﬁg, the cam pawlé 9f, Qg.and thé cam grooves 14c¢c, 144

25 slide with respect to each other on their fespective

7oA



inclined surfaces which are inclined with respect to the axial direction,
as>shown in Fiig. 6C, and the annular portion 9a is displaced in the
direction of the arrow c in opposition to the resilience of 5 t he
liftiwg, | ever 10, thereby opening the alarmgwtch. That is to say,
rotation of the hour hand menber 14 in the direction of the arrow a causes
axi al novenent of the alarm hand menber 9 in the direction of the arrow c.
10 When setting the .alarmtinme, the alarmsetting pinion 12 is
rotated by rotating the hand rotating shaft 13 in a predeterm ned
direction. Since this rotation is transmtted to the alarmpinion 9c via
the al arm transm ssi oningdidekd Ishrfades ahisimamanthalindsbwifh Kespectr ot at es and
a desired alarmtinme is set. Since the slip torque of the alarm

transm ssi on wheel 11 t® the| axiiadndixecthen| ereshqinaie Figi $Getnd o a

predet er mi ned magni tude owi ng to such factors as the di stance between the
t hrough hol e 7c and t hEh®anaplaFoPe¥teeni19a st Asplgeed inehbp Wireftiche axi al
portion 1la, and the hejght of the projection 7d, the annular portion 9a
will not rotate, i.e. Pt “ReIFIBLEriR PERPSIFLOR JathOFest LisRee Rfur hand 14a.
Consequently, the alarmtransm ssion wheel 11 enabl es the al arm hand nenber
9 to be retained - the, LifHRg fevery Ay thhgReby oreRing, i alarp SWithR: al ar m

hand menber 9 is arran’?f?&' ?.(s) éohggy,'rotation of the hour hand member 14

in the direction of.the arrow a causes axial movement
— of the alarm hand member 9 in the direction of the
arrow c.
10 When setting the alarm time, the alarm setting
pinion 12 is rotated by rotating the hand rotating
shaft 13 in a predetermined direction. Since this
rotation is transmitted to the alarm pinion 9c via
the alarm transmission wheel 11, the alarm hand member 9
15 rotates and a desired alarm time is set. Since the
slip torque of the alarm transmission wheel 11 in
\_/ relation to the lower plate 7 is set to a predetermined
magnitude.owing to such factors as the distance between
the through hole 7g_ana the axial portion 1l1a, the
20 length of the axial portion 1la, and the height
of the projection 74, the annular portion 9a will
not rotate, i.e. it will not follow the rotation
of'the hour hand 14a. Consequently, the alarm transmission
wheel 11 enables the alarm hand member 9 to be retained

25 in a desired position.



its pointer or hand portion 9b and the al arm pinion.9c are fornmed :
integrally with the annul ar portion 9a-thereof, the nunber of pi eces used ‘ *
can be reduced, 5 and the work of force- fitting the al arm-hand

can be elininated, so that the need for accurate control of the dlneﬂ§m s -
of the |nterf|tt|ng parts of a skirt portion of an alarmhand and a tubular-
portion of an al arm wheel becones unnecessary, whereby both 10 "

production and assenbly are sinplified. In addition, the structure is
sinple, a reduction i fs @cbsvrs’ ééﬁc%éhat%métﬁndawahe’? dlaprnaneedirsacyhatan be
enhanced. * C, al arm mechani sgn conpri sing

an al arm hand menb’éF %‘Pﬁ&t oﬁoﬁamha?f l n‘é’el’an%\,h chalraémpectl vel¥y have
annul ar portions Whl cpo r(g iq,gg& alllv‘%:.lttﬂ ﬁ@ec l}%@r 35h annul ar portion
er ew

havi ng a respecti V& han egra acent— parts of the

annul ar portions A gp?ebogtl,}_/@ }Qmﬁ?e‘i’ gg g%] ruggg % a]ged LERARE V\A s which are

adapt ed and arrange Tt into each an alarm pi ni on forned

i ntegraldy with a parinolodgsapibar sl 'tga farhheurdl 84 hand 10

menber which is axially spaced fromthe sai | acent part thereof. 2.
An al arm mechani Srﬂeaélﬁhﬁamd id eoheicheInddy W CaecameS@a&reEnbers are

rot at ably nounted and
of the dimensions of the interfitting parts of a
- skirt portion of an alarm hand and a tubular portion
of.an alarm wheel becomes unnecessary, whereby both
10 production and assembly are simplified. 1In addition,

the structure is simple, a reduction in costs can

be attained, and the alarm accuracy can be enhanced.



are rel ativel y novabl e axial |y, nmeans being provided 15 for urging the
sakd nmenmbers axial'ly towards each other, relative rotation of the said
menbers i'n a given rotational direction causing the campaw s to enter arﬁ

subse'emently to withdraw fromthe cam groove‘s3 So as to cﬁlm
nmovement: of 20 the said nenbers, and neans responsive mﬂ ,H"ﬂﬁm

axi al novenent for ener gi zi ng and de energizing an alarm*3.¢ ¢ | 'ar m
mechani smas clainmed in claim2 in which Sof t he cam grooves and cam
pawl s is provided 25.. wth a cam surfact h is inclined with respect
to - 14 - the axial direction, the said cam surfaces being adapted to

engage each other so that rotation of one of said nenbers relative to the

ot her causes relative i’;m al gpé@gﬁp\%\ph K'eﬁﬁ@ﬁf om% 1th!§ an aladl @lLgrm

mechani smas claimed in.claim eac cam grooves and cam

paw s is al so provi ded ith A aximulYnsugt ﬁé}&ﬂe'}gwﬁibrhf espectNe1sai d axially

extendi ng surfaces contacting each other when-the campawls aré fully
inserted into the camyifre anflf1@@VEsrtions whicK\arad! &4%iHEGARRAI &Bhas cl ai ned

in any preceding claimin which the annular portion of the hour hand nenber
is force-fitted on an M&,r@d& Eﬁ#ﬂi—lhﬁrpdﬁﬂ&e%v:.ng a respective hand
5 _ intégral therewith, adjacent parts of the annular
portions respective;y having.cam_grooves and cam
Y :pawls which are adapted_and_arranged to fit into
eacﬁ other; and an alarm pinion formed integrally
with a part qf the annular portion of_the alarm hand
10. member which is axially spaced from the said adjacent
part’tﬁereof.
2. An alarm mechanism as claimed in claim 1 in
which fhe said members are rotatably mounted and
are ;elatively movab;e_a#ially, means.being provided
15 for urging thelsaid members axially towa;ds each
other, relative rotation of the said memberslin a
given rotational direction causing th; cam pawls
to enter and subsequently to withdraw from the cam
grooves.so as to_cause rélaﬁive axial movement of
20 the said members, andlmeanﬁ responsive to said relative
axial movément fér energizing apd de—energizing an
alaxm.
3. An alarm mechanism as claimed in claim 2 in
which each of the cam grooves and cam péwls is provided

25 = with a cam surface which is inclined with respect to



which is rotatably nmounted within the annular portion 15 of the alarm
hand nenber. 6.

t ubul ar menber.

i smaag-clainmed in claim5 in which a

m nut e wheel tubular nenber is i&atably mounted within the hour hand"

which 8 Seconts hummmmmnﬂmu

menber. 8.

tably mounted in the ninute wheel ™t ubdl ar
An &l af m'rechani sm as ciained in any preceding clai-min

which the alarmpinion is formed at the rear end portion of the annul ar

portion. 25

9.the axiAD d@lracticipChianissia TuRsHavhia byims hereinbefore

described with reference to and as shown in the acconpanyi ng draw ngs.

(V1]

10

15

20

z€apted to engage each other so that rotation of

cne of said members relative to the other causes
relative axial movement thereof..

. An alarm mechanism as claimed in claim 3 in
which each of the cam grooves and cam pawls is also
proviaed with an éxialli.ekténding surface; the séid
axially extending surfaceéfcontacting.each other

when the cam pawls are.fﬁily inserted into.the cam
grooves.

5. Aﬁ alarm mechaniém as cléimed iﬁ ahy preceding
claim in which the annular pértion of the hour hand
member is force-fitted on an hour hand tubular member,
which is rotatably mounted within the annular portion
of the alarm.hand member.

6. | An alarm mechanism és élaimed in claim 5 in

which a minute wheel tubular member is rotatably

.

chanismas clainmed in claim6 in 20A~~H;,“

mounted within the hour hand tubular member. o/

7. An.alarm mechanism as claimed in cléim 6 in

which é seconds hand shaft is fétatably mounted in
the.minute wheel tubular member.

8. An alarm mechanism as claiméd.in ény freceding claim
in which the alarm pinion is formed at the rear end portion
of the annular portiom.

9, An alarm mechanism subétantially as hereinbefore
described with reference to and as:shown inlthe accompanyving

drawings.

3



