-1 - 2147718 "An Alarm Setting D splay Mechanismfor an
AlLayrm C ock" The present invention relates to an alarm setti-ng display
ani sm capabl e of providing a digital indicati- 5 on of the tine at

h an alarmis set, the nmechani sm being suitable for an al arm cl ock
capabl e of anal ogue tine indication. Generally, in an anal ogue QL%
whi ch indicates 10 time by neans of hands on a cl ock face, agb%
usual to indicate an alarm setting by, an anal ogue i ndicati gn. Slnce such a
conventional anal ogue al arm cl ock has a Single alarmsetting indicating
needl e, it has been dlfflcult to set the alarn1accurately to the mnute
scale. 15 To ollé 3T ) i pbhepk avdMethanisny £ori analllamal Caoek ar m
cl ock, anal ogue alarn1clocks capable of dlsplaylng an alarmsetting by
dlgltal i ndi catj on have been proposed. An alarmclock forned in accordance
with the prlnchﬁeErgéent snvientingre ek atesehoi an ababw Betsingter
expl ained in daﬁ_gph_,aycapl@lghgrﬁfsmjlcsdﬁmé\gof *'fré%ﬁ&f’hﬁeét anlthhw&% Tt

i ndi cati Og rs ﬁSSGI’]t i al two el ements, nane novement

conpri sin PoPE thenddme @t shlicth herl M S ?r?ﬁut thegreeband$Mheel

which are assobeﬁhgdsﬂitabl@einﬁckuveimammté&@@kh@&pébié”@f“@ﬁ%ho@ﬁ%i%lme
m nutes tinme w@g&ich% Q are driven by the notor, and an alarm setting
di splay unit conprisi é A minutes indication drumand an hours indication

drum which are provided to display the alarmsetting tinme by digital
s o cRseReBhUSgy 1 3 aradlodle I LR YRECATIAELALD | 1
set ting W spl abimfi PYb@P%sdpé'pb@@éSaIQZh@|Qileoqlhef%¢%cklt has been uswal
i to indicate an alarm setting by an analogue indication.
Since such a conventional analogue alarm clock has a single
alarm setting indicating needle, it has been difficult

to set the alarm accurately to the minute scale.

15 .
To overcome such a disadvantage of a conventional analogue
- alarm clock, analogue alarm clocks capable of displaying
an alarm setting by digital indication have been proposed.
An alarm clock formed in accordance with the principles
20 of the present invention to be hereinafter explained in
detail, capable of displaying the alarm setting by digital
indication comprises essentially two elements, hamely,
é;— a clock movement comprising a motor, an hours detection (
wheel and a minutes detection wheel which are associated
25 respectively with an hours time wheel and a minutes time
wheel which are driven by the motor, and an alarm setting
display unit comprising a minutes indication drum and an
hours indication drum which are provided to display the
alarm setting time by digital indication, and a plurality
30 of transmission shafts interlinking the minutes indica-
tion drum and the said two detection whéels, the alarm
setting display unit being disposed alongside the clock



2 novenent "and attachéd to the clock novenment. According to the present

I nventi'on there is provided an anal ogue al arm cl ock having a cl ock casing7<
provided with a clock face, hands driven by an hours time wheel and 5 .,
a mnutes tine wheel respectively, and an hours detection wheel and m nut

det ecti on wheel associated with the said hours time wheel and the m nutes
ti me wheel respectively, and adapted so“that an alarmsignal is actuated .
upon coi nci dence of the angul ar positions of the 10 said tinme

wheel s with respective detecti on wheels, and an alarm setting display unit
whi.ch i's detachably connected to the said clock casing, the alarmsetting

di spl ay unit housing a mechani smconprising a m nut es indication nenber

i nterlinked rotatab®Veferh and arkachedcta ithy Therbarovepert-15 m nut es
i ndi cati on nenber havi n% m nut e-scale alarm setting graduati ons narked
thereon and connected t AFERFSHTgett the K4F5eth %S?WWetge&”edlﬂétr&YW%

wheel s, and an hour as ruiatedued 8 1aEiTiaa6 cl ddivDgy AOHIoC ah€i gfdmaeat i ng

raduati ons marked there and_adap edt be rotate int rmt t he
30 Cal o i T8 PR SE3an nRatan SFLver, BY i puts Ehil SEPbrAitbnber

bei ng corected to arw.nn:leeseaﬁmerwhdeeetespbytiwugrm@agh rr@utrsamﬁebssoron
S S L0V howiAICal alAGed SRENLeI RG] teck DG GEK, 23

casing and al arm se | ng play uni al | y and
Fnt er connect ed t her 2aif& é@urso&nseqdeﬁlla;ld the mipvtesotims abedl i ng t he cl ock

is facilitated and @ggpgl‘.:@{‘;gﬁ,etgﬂdwnggzﬁdbgo cghgglg:}ygqam thah&¥ 9¢ characters

as the alarmsettlnglsmdlcate he two al arm
actuated upon coincidence of the angular positions of the

N 10 © said time wheels with respective detection wheels, and

an alarm setting display unit which is detachably connected

to the said clock casing, the alarm setting display unit

housing a mechanism comprising a minutes indication member

interlinked rotatably with an alarm setting member, the
15 .minutes indication member having minﬁte—scale alarm setting

graduations marked thereon and connected through gear

trains to both the said'detection wheels, and an hour

‘indication member having hour-scale alarm setting graduations

marked thereon and adapted to be rotated intermittently by the
20 _ said minutes indication member, the minutes

indication member being connected to the detection

wheels by interengaging transmission

shafts.

Thus in the case of the present invention, the clock

25 _ casing and alarm eetting display unit may be assembled
' "individually and interconnected thereafter. Consequently,
the work of assembling the clock is facilitated and an
alarm setting can be displayed with large characters
as the alarm setting is indicated on the two alarm

30 setting indication members.



30 setting indicatioh menbers. 31t is preferred that the tine

i -eation nmenbers of the alarmsetting display unit are druns and a drive
t" of the said display unit is disposed with its axis extending parallel
to the shafts of both the said tine 5 i ndi cation druns, a
transm ssion shaft included in the cquk casing being disposed with its
axis aligned with the axis of the display unit drive shaft, and the said
two shafts being interconnected by neans of a splined coupling. 10
Various enbodinments of the present invention will now be nore particularly .

described, by way ofpieXanplegerid RnheftlepoR ifalde i85 GRmRaRYi Ng drawi ngs, .
in which:- Figure 1 is a sectional- view showi ng the principal parts of a *

first embodi MENioeOfned aBhif kseRE Y GiiBP1dYOudDt are darumst Bga Ry @ssRt i nvention;
Figure 2 is- a sectional view of the enbodiment of Figure 1 on a different
section line; Fisghfe o3 the &aiAcdispaay uhi€Wid @ieposd when litse 1-1 of Figure
1, 20 ' Figure 4 is a plan view of a part of the enbodi nent
illustrated in kixgsrexténdfnigpacalelstarnhexstefnal of/ bevh afheanaid aime cl ock
i ncorporating the enbodi ment of Figure 1; and Figure 6 is a back view of
the clbck of Fi gndication drums, a transmission shaft included in the S .
clock casing being disposed. with its axis aligned
ﬁith the axis of the display unit drive shaft, and the said
two shafts being interconnected by means of a splined
coupling.
10 : Various embodiments of the present invention will
now be more particularly described, by way of example, .
with reference to the accompaﬂying drawings, in which:-
Figuie 1 is a sectional view showing the principal
parts of a first embodiment of a clock according to -
15 the present invention;
Figure 2 is a sectional view of the embodiment’
of Figure 1 on a different section line;
Figure 3 is a sectional view taken on the line I-I W/
of Figure 1, _ s
20 ~ Figure 4is a plan view of a part of the embodiment
‘illustrated in Figure 1;
Figure 5 is an exﬁernal view of an alarm clock

incorporating the embodiment of Figure 1; and

Figure 6 is a back view of the clock of Figure 1.



-4- Referring nowto the drawings, a casing 1 is formed of a plastics ]
material and is provided, in the left end thereof (as viewed in Figure 1}a\
with internally threaded bosses la for fixing an internmediate plate 2 .
“(which will be described later) and a cover 3 to the casing 1. 5 On the
right end thereof the casing 1 has internally threaded bosses 1b for fixing
a first side plate 20 of an alarm setting,display unit to the casing 1 and,
in the bottomwall thereof the casing 1"h4s™a hol e 1c for rot at ably
supporting an hours tinme wheel 11, a hole 1d 10 for rotatably supporting
agsalarmsetting mnutes indicating wheel 34 (Figure 7), a shaft 1le for
rotatably suppor t# : septi Ladi gaj.l ek &3 lgure 7)

a shaft |If for rg%§€%€?§ﬁé3%g¥r??nsﬂgna?%%g?ygﬁeéig?gg?pgg %ﬁengﬁgg g%
shaft 1g for rotadaplgstigponaterial png assprevidedspindtieldefityend

supporting parts {hePash Da¥i Pdefel $HAPEHuIEOTYCWECh §AlkabkakhYyS HRpiddaad
an alarmsetting fransm ssign shaft 17 ang two sugportln%$parti #é %gch
‘havi ng a U shapedP®$®8%el2ofOF of 2X2BIy BB PRELTIRELFL8PLAPOR (WAL, The

inter- 20 medi apE1pl Béeddsepibb8ol aRER)0bnad Bl adiees3maberhal casdnigas.a
Mol e for oL aabich SHRRCIL LAY 8yl Sherus! 2he Alathotr aanahkezRabgY
rotatably supportthregdédebassem $bt fongfikingea Firstaside phedle 20, of
conral ot for SEcopbRby SHERSRG A9aB M TUREE Lo RISk g EE 2an)
for rotatably suppetbogtomewablethereof theecasgngnicheperahvde gt Horhe
SoDer ! 18 PorL 20 Reby "Lt AReth Bk e Ak NALAS! 1100:588K! o 20
10 for rotatably supporting an alarm setting minutes
indicating wheel 34 (Figure 7), a shaft 1e for rotatably
. supporting an alarm setting hours indicating wheel 35
(Figure 7) a shaft 1£f for rotatably supporting an inter-
mediate time wheel 10, a shaft 1g for rotatably support-
15 ing a selector spindle 16, two supporting parts 1h
each havihg a U-shaped groove for rotatably supporting
an alarm setting transmission shaft 17 and two
supporting parts .13'._ each having a U-shaped groove
for rotatably supporting a detection lever 18, The inter-
20 mediate plate 2 is also made of a plastics material and

has a hole for rotatably supporting an intermediate

N ~ shaft 6, a shaft 2a for rotatably supporting the inter-

. ' mediate time wheel 10, a shaft 2b for rotatably support-
ing the alarm setting minutes indicating wheel 34, a boss
s 25 2c for rotatably supporting a minutes time wheel 8 having

a central hole for receiving the shaft 5 of a seconds
time wheel, a boss 24 for rotatably supporting the detec-
tion lever 18 in cooperation with the supporting parts
1i and a hole for receiving the alarm setting selector

30 Spindle 16, The cover 3 is also formed of a plastics mat-
erial and has holes for rotatably supporting the inter-



"6(/)e shaft 5 of the seconds tinme wheel and the alarm setting selector’
spiafll e 16, and a side wall 3a for rotatably supporting the alarmsetting
transm ssion shaft 17 in cooperation with the supporting parts Ih of 5

the casing 1. The internediate plate 2 and the cover 3 are |ocated on the
bosses |a of the casing 1 and are fix®d thereto by screws 19. The casing 1,
the internediate plate 2, the cover 3 and the gear trains housed within the

e and has hol es fof rotatably supporting the inter- =~ 5 nediate shaft

casing constitute a 10 - cl ock novenent. The constitution of an alarm -,
setting display unit for displaying a digital indication of the alarm . o
setting will be described bel ow. The alarmsetting display unit has an hour -

i ndi cation drum %%ate esgﬂaggtae |t£|d| %a q_p gr&rg %% ‘?‘g ¥5me ot her

peri pher al parts ous d casi ng av ng a ‘Thef'e 20 made of a
pl astics nat er iand, thhalarp stetsine qsﬂ-aﬂz@rzepmealﬁ)omdzmﬁiﬁer rot at abl y

supporting the JQ&'i‘Uiae fogdi'&?dtthﬂfy LB ling 264 §1§mfskt@ﬁng QE&%@EM y

supporting an:indexing wheel Internal Ty threaded bosses 20d

for fixing a set@fll & 48 Wﬁa%”of'i%éhal HIEPPEEAA R?’-'Emllr‘l 6 the first
side plsite 20 tmreaéin@xwrtdxepasm&daﬁﬂeabia/teob &l thai bl $t side plate -~ *

20 and are aligned_wth _a transverse havi de surface 20e for
gui di ng the fl &F§et ?‘f‘?tﬁflt%ﬁgﬁgb?sl’fgsu{ﬂ t".gggx’? Ffésg’?%gkg?‘g ae*Hlx venment ,

and two sl ots 2Aberéts msgdsufewtshw.gw de surface for receiving screws for

fixedly connecting piiecLapl 3 uil YntGublifadd B5ked ™D CRRDovdPes SeCONd

dlsplay unit side pla
and the gear trains housed within the casing constitute a

10 " clock movement. _
~ The constitution of an alarm setting display unit
for displaying a dig;tai indication of the alarm_setting will
be described below. The alarm setting display unit has an
hour_ihdication drum 22, a minute indication drum 21 and
15 other peripheral patts hoﬁsed_in a casing having a first
' side plate 20 made of a plastics material. The first side
. plate 20 has a boss 20b for rotatably supporting the
minute lndlcatlon drum 21, and a shaft 2c for rotatably
supporting an 1ndex1ng_whee1 25, Internally threaded
20 . bosses 2048 for fixing a second side plate 23 of the aia:m
display unit to the first side plate 20 thereof extend
perpendicularly of the said first side plate 20 and.are k;)'.
' aligneq with a transverse flange having a guide sﬁrface 20e '
for guiding the flange in attaching'the unit to the clock
25 _ movement, and two slqts 2Q§-formed in the guide sutface for
recéiving screws for fixediy conhecting the display unit to the

clock movement. The second display unit side plate 23



6 is also fornmed of a plastics material and has a hole 23b for rotatably
supporting the minutes indication drum?21 and a resilient detent 23c for

i ndexi ng the mnutes indication drum 21 increnmentally by engagenent wth ‘
radially inwardly directed teeth 21b formed on the m nutes indication druk
21. The second display unit side plate 23 is fixed to the bosses 20d of the
first display unit side plate 20 by neads of screws 26. Referring nowto
the gear train of the clock novenent, .10 the seconds tinme wheel 4 is
provided integrally with a pinion 4a and is fixed to the shaft 5, which
Natter is supported rotatably at one end thereof ina boss on the cover 3.
The ot her end of the shaft 5 extends through and is supported rotatably by

a tube 8b of the nj DYRES £hmea Cj:f. a ﬂla@iw‘ﬁﬁ{eﬁalwqﬂgdé'ﬂoﬂg' cating

needl e 13 (hereina ter referred to as the "seconds hand”) is attached to
the free end of thebsKar trovataly SuRROKEING ithe Wirwses Angicafkiopen by a notor,

not sholen As ﬁeerhﬂuﬂx b méxaee\ﬁréshﬁéﬁt gétdili a3 robafdaeking tméouilxd%ds 20
integrally with a pinion 6a_whi e mnutes tine whee , a
groove 6b for rot af%F? ﬁgqu%ég?’fﬁaﬁw SPLPIMERE YA Rngagi ng t he

pi ni on 4asof the smmaﬁby tihmdMsreeireéteamieahlambfﬁnnefdom et miviptiehe ti e
di spl ayed by a clo t Tols ed 25
fotatably on both Jlfc%ec?% erne atfﬂe %1% ?LJ%S f%lﬁg%\}:e?i% EFEQ ZTS

T nter medi at e wheelisy fllzsed:c;nn'emﬁt bdsses 2A@ dfnthe fddshtdisphayf ungtpsidgeans of a
'slipping clutch argapgesenl, AdankNoicbyne 280 that the internediate wheel 7

Referring now to the gear train of the_clock movement,
— 10 | | the seconds time wheel 4 is pro#ided integrally with a
' pinion 4a and is fixed to the shaft 5, which latter is
e'supported rotatably at one end thereof ina boss on the
cover 3. The other end of the shaft 5 extehds through
and is supported rotétably by a tube 8b of the minutes
15 ' time wheel 8. A seconds-indicating needle 13 (hereinafter
referred to as the "seconds hand") is attached to the free
end of the shaft 5. The seconds time wheel 4 is driven
by a motor, not ehown.
As seen in Figure 2 the intermediate shaft 6 is provided
20 | integraily with a pinion 6a which engages the minutes time
wheel 8, a groove 6b fOr_ro;atably Supporting the intermediate
\~/ wheel 7 engaging the pinion 4a of the seconds time
wheel 4, and a kncb 6¢ for setting the time displayed
, -by a clock movement. The intermediate shaft 6 is supported
25 - rotatably on both the intermediate plate 2 and the

o

cover 3. The intermediate wheel 7 is connected to the
intermediate shaft 6 by means of a slipping clutch
arrangement of known type so that the intermediate wheel 7

will be able to slip relatively to the intermediate



' be able to slip relatively to the internediate shaft 6 when ‘a

\@eterm' ned torque is applied to the inter- nediate wheel 7. The mi nutes
B-wheel 8 engaging the pinion 6a of the internediate shaft is provided

integ- ralTy with a pinion 8a, a tube 8b and a cam groove 8c the 5
function of which will be described in nore -detail below One end of the
tube 8b fits over the boss 2c of the inter- nediate plate 2 and is
rotatably supported thereby. The other end of the tube 8b extends through
and is supported rotatably in the tube 1la of the hours tinme wheel 11. 10 o
A minutes hand 9 is fixed to the Lrep ead of the tube 8b. The mnutes time o

wheel 8 | d he, h t th t di.at . |
10 whi oh engagehadis $ivReh BapTedErEORIEad: AobaPE 15 BPPRIEch dne gl e
a]pd ihs sultoportémda?mﬁé aﬂhqebrﬂ.tT Ee'rhéazﬁinﬁtesf tiine waetemgSaeﬂgtalgar@han‘He 2? _
‘of the internediate e e e ee

11, which is pr&gpu%'gél t%‘g 5??fﬁ%&§8}8g§ %@g@g is B?S éﬁgoégl%hvvm ch
will be descri beallatweith aThiniomeB8adaai tubepfbr and 20cam govewvabiBe ithe he
hole 1 f th t b

ol e 1c ofs Lhe Sanltiad Gedgigba'phly SUPRBLERILER LHORCH flushd B |
gear train of tane #nd eEcthe nfubechBnfihei avrndébeaboss 2cnphfuthe inter—
det ecti on wheelpeld i ;ma@e o] 051&&519nréﬂataswedupﬁb@%al ltneﬁn%zgon The

| ocat ed between the m urs tlrre
whoal C11 im0 f ST rber ) ©t5endS; FAT ok oBg if SupBaTEEd
protrusion 15a xf tSpeatsly uirlethé hﬁuﬂﬂ@uT‘BatoBEthehbui:é ginleswheelt ad ,30

rot at abl Yo" tr}l?m:%utelslahé)ﬁd i .QOP fed! I8 Mhetkree end of the tube 8b. U

The minutes time wheel 8 is linked to the hours time
wheel 11 by the intermediate hour wheel 10 which engages
thé pinion 8a,is provided'integrally with a pinion 10a,
15 and is supported rotatably on the shaft 1£f of the casing
and the shaft 2a of the intermediate plate 2., . The pinion
10a engages the hours time wheel 11, which is provided
- integrally with a tube 11a and a cam groove 11b which
_ . will be described later. The tube 11a is supported -
20 rotatably in the hole 1c of the ca31ng 1 and rotatably
supports the tube 8b of the minutes time wheel 8., An

hour hand 13 is fixed to the free end of the tube 11 Q. =

- The g_éar train of the alarm setting mechanism includes a .
25 minutes detection wheel 14 having a protrusion 14a formed
integrally thereon located between the minutes time s

vheel 8 and the hours time wheel 11, and an hours detect-
ion wheel 15 having an integrally formed protrusion 15a
disposed under the hours time wheel 171 and sﬁpported
30  rotatably on the tube 11 g of the hours time irheel,
~ which tube extends through the central part of the
hours detection wheel 15,



15.

!

~ which yube'extends through the central part of the hours detection wheel
-8- The alarmsetting spindle 16 is integrally fornmed with a gear

16a engagi-ng the mnutes detection wheel 14, a pinion 16b engagi ng the
hours det ecfion wheel 15, and a crown gear 16c engaging a pinion integrally

formed 5
spindle 16 is supported rotatably on the stub shaft 1g of the casing 1 and

in a hole in the cover 3. The alarmsetting transm ssion shaft 17 the

i:nt egr al

with an alarmsetting transm ssion shaft 17. The alarm setting

pi ni on of which engages the crown gear. 16¢c of the said 10

alarm setting spindle 16 is supported rot any on the two supporting parts
1h of the casing each of which has a U shape “groove, and on the side wall

3a of the cover.

‘projects out fro ' ' EEJhBE] n@?&“ ng two
?Ii(ustra d I'n %rsgﬁ ora')rge?'esi 3‘%‘5"' 1gpllne end of a

grooves 17b as

One end of the al arm setting transni ssion shaft 17

di splay unit drivatdhaf geas ﬂ@ép@w@@ﬁnn@héhﬂmmxnuﬂaS;dEkantidhlwhgﬁir&#,
for rotation whibshiglhbpwiey gl ??f%pd%ﬁiﬁﬁa e a 20
The alarm setti ns fc:il %ba @%Tllt gﬁ"ﬁg knob connecte ‘o q’ﬂ%inute énd

Fndi cati on drun121CH9VPn§e@PnG§E.§@§ﬁ€1§9aﬁhP§@@thgnﬁeﬂmﬁﬁmﬁmﬁQnmgﬂ

(Figure 5) garkegitp & ﬁﬂaﬂ‘}nnlé&thﬁ taPdlsSidh IHHEAUNEs. THe 41 44

i ndi cati on drum 21

rotatably on the_boss 20b of the

flrst di s- play ﬁﬁFglggdéPﬁngg gé af SHEPORFedhEOdGtably o dhso stub
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shaft 1g of the casing 1 and in a hole in the cover 3,

The alarm setting transmission shaft 17 the integral
pinion of which engages the crown gear 16c. of the said
alarm setting spindle 16 is supported rotatably on the two
supporting parts 1h of the casing each of which has a '
U-shape groove, and on the side wall 3a of the cover.

One end of the alarm setting transmission shaft 17
projects out from the casing-1 and has an axial hole

172 having two grooves 17b as illustrated in Figure 3

for receiving the splined end of a display unit drive

shaft 24 to connect the two shafts 17 ‘and 24 together
for rotation whilst allowing relative axial displacement
to take place.

The alarm setting display unit has a knob 27 connected
to a minutes indication drum 21 having minute-scale alarm
setting graduations 21a (Figure 5) marked up to 60 minutes
at intervals of 5 minutes. The minutes indication drum 21
is supported rotatably on the boss 20b of the first dis-

Play unit side plate 20 ‘at one end thereof and in a hole

23b formed in the second display unit side plate 23 at

the other end thereof, An hours indication drum 22 adap t-
ed to be turned through a given angle once every full
rotation of the minutes indication drum 21 by means of the
indexing wheel 25 is supported rotatably on the central
boss of the minutes indication drum 21, Hour-scale



2 formed in the second display unit side plate 23 at t he ot her end
t of . An.hours indication drum 22 adapt- ed to be turned through a given

amgte once every full 30 rotation of the mnutes indication drum 21 by
means of the indexing wheel 25 is supported rotatably on the central boss
of the ninutes indication drum21. . Hour-scale 9 al arm di spl ay

graduations 22a.are marked on the hows indication drum22. Both the al arm

di spl ay graduations 2la and 22a marked on both the m nutes and the hours

i ndication druns are visible through an alarmsetting 5 di spl ay .
wi ndow 29 forned beside the dial 28 of the clock as shown in Figure 5. The x
m nutes i ndication drum 21 is provided internally with teeth 21b which

engage a resil | ent nt 23 rojecting fromthe second di splay unit side

~ plate 23 to indéx™t 5 g?%tﬂ’@é_“%fd*‘ %r‘ﬂr"ﬁﬂ‘?‘i oppthe hoursat every

- graduat i on corindépatrignngrunf @2. eBeahptie au.érnaaispua@r yoaawftibhy e m nutes when

the knob 27 i u forne ally with the

m nutes i ndi c?tléo%%&% a%( ?rﬁgg{r&llg ar’i’&ein %OFH? ﬁ'g’“ﬁf’nut es indication
drum 21, whi cHriiestdonydrunsgere viethle tbmmli & alhemréegitingiand 15 '
end of the di uBbadayiBihas 2¥eeciiah bedae 18 ALPLEYo ofhE drive shaft 24 °

ext ends paraIIeI to the common axis of the mnutes 1ndication drum and the
hours i ndi cat CoRCHIAFPhoMRe ip Figuke Rt She miputes inficatiiopl ay unit drive .

~shaft 24 proj am z:unstﬁtrows&a tif€eddai sy whithPtadtnuBil w?nhéﬁ‘ Jﬂg\%}%g 20 and has -

. two external 1 dg nes .24b as shown in Figure 3, Ich the |
di spl-ay unit ar f?/sé' 4% ([de390 235 PraJErEtRg ST e ahe) %ﬁ"’rﬂnée@’ﬁﬂ%gyt ransni ssi on
shaft 17. A renst e fhate 23 ttoedndex the nihdeds 1AOIddta6n Grum 21 o
10 at every graduation corresponding, for example, to an |

interval of five minutes when the knob 27 is turned. A
drive gear 21c is formed integrally with.the minutes indication
drum 21 at the right hand end of the minutes indication drum
21, which meshes with gear teeth formed at the right hand
15 end of the display unit drivé shaft.24. The display unit drive
shaft 24 extends parallel to the common axis of the ﬁinutes
indication drum and the hours indication drum. The left-hand
. end 24a of the display'unit drive shaft 24 projects out throﬁgh
the first display unit side plate 20 and has two external
20 splines 24b as shown in Figure 3, by which the display unit
' drive shaft 24 is connected to the alarm setting transmission .
shaft 17. A retainer 30 is fitted in the middie portion of </
the display unit drive shaft to restrict the rightward movement '
of the display unit drive shaft.
25 - To attach the display unit to the clock movement the display - g
-unit drive shaft 24 is first placed in alignment with the
alarm transmission shaft 17 and then the left-hand



t he dlsplay uni t drlve shaft to restrict the ri ghtward anenent of the

di splay unit drive shaft. 25 To attach the display unit to t o
cl ock movenent the display unit drive shaft 24 is-first placed in aligndg§§>
with the alarmtransm ssion shaft 17 and then the |eft-hand _ 10 - end
24a of the display -unit drive shaft is inserted into the axial hole 17a in
the alarmtransm ssion shaft 17. Then the guide surface 20e of the

flange on the first display unit side plate 20 is placed agai nst the upper

5 . surface of the cover 3 and the screws 31 are inserted through the two

$lots 20f in the flange and into the bosses Ib of the casing 1 to fix the
display unit to the casing. Thus the=di 3@l ay unit drive shaft 24 and the

al'arm setting tréﬁfﬁ%@f 8F %ﬂgfgﬁéﬁ euhﬁEe&£?98€§h3§t19s 1n§€5%%&h1hQ%

engagenment of thei er nal I nes, and thereby
shafts ‘are abl e theraxhak hoget haa. 1#h§hﬁeagahmotrahem$psmaa JOlﬁhafGrﬂﬁd

by the axial holgpddarp éﬁfdé'§ﬁf¥?€ét26€ b?a@ﬁﬁ‘?ibﬂ@eSBﬁfEhe7f§B§tthe

splined end portion 24a o drive sha esi

15
so that the spI|¢k§?%§ﬁtum}Fls%@ﬁaP%a¥Pf89t¥§ePFﬁCﬁﬁaF€§éPS§o§%?lHRPF
Bisplay unig is inpslot CoEhenel e6terYoRRA the! BepeyBeshoage! Brisesienange

O e o ot ® 20T g Skl o BFofLoBLRY i €80 el kel e ook
_Eetmeen the di spheysemi 1baof the chsthgnmveoeﬁlx the despmayonnmmcmanlsn1 .
for detecting anplatupgh!i "onhg PRe’ BLLBYS) AnfRIE0R EnERe 241 QHACEED
" alarm setting transm1531on shaft 17 are interconnected
through the engagement of the internal and the external
5p1ines, and thereby the two shafts are able to rotate
together, The length of the spline joint formed by the
axial hole 17a of the alarm setting transmission shaft 17
and the splined end portion 24a of the display unit
15 drive shaft is designed so that the spline joint will
remain effective in whatever position the display unit
is fixed to the clock movement within the longitudinal
range of the slots 20f., Accordingly, the display unit
can be fixed to the clock movement after selectively and
20 appropriately deciding the sPacing between the display
"unit and the clock movement, |

— 10

The detection mechanism for detecting an alarm setting is
as follows: A cam groove 8¢ is formed in the minutes time
25 ‘wheel 8, while a protrusion 14a is formed on the minutes
detection wheel 14 so as to correspond to the cam groove
8c. The angular positions of the cam groove 8¢c and the
protrusion 14a coincide for a predetermined period of
- time once every hour permitting axial displacement of
30 the minutes detection wheel 14 ‘during this period, Sim-
ilarly, a cam groove 11b is formed in the hours time wheel
11, while a protrusion 15a is formed in the hours detect-

m



wheel 8, while a protrusion 14a is formed on the minutes detection

el 14 so as to correspond to the camgroove 8c. The angdl ar positions

of the cam groove 8¢ and the protrusion 14a coincide for a predeterm ned
- period of tine once every hour permtting axial displacenent of 30 t he -
'm nutes detection wheel 14 during this period. Sim ilarly, a cam groove
11b is fornmed .in the hours tinme wheel 11, while a protrusion 15a is forned

in the hours detect- i on wheel 15 so as to correspond to the .cam groove
11b. The angul ar positions of the cam groove 11b and the protrusion 15a .
coincide for a predeterm ned period qf time once every twelve hours é!?-

permtting axial displacenent 5 1t h& hours detection wheel 15 at this
time. These twhonewheel ¢gmMsgr @SSVQS) mrmspwdslwsthmr&mtgﬁcmee vEl b,

known al ar m set ti det ecti on A detecti | ev. 8 for
detecting the @f’ a:gﬂ'ﬁ'ﬁtaropo ﬁ&lﬁp%etozar%g%t &Y &FFWé’eﬂQ‘b FK 1H’P?erposed

bet ween 10 tpnonruanen dégecoivcivdiecdlorl 4 poeddirerminesd tpers okhexf 11,
support ed rotat p n

of the inter rred?"ﬁ?‘]f“\é B?{c%eﬁgéi*g g‘-velflg\% Q%éﬁ% i’ﬁrgirge@gllig paﬂ[ (hféﬁ%'g%?ed .
in contact5w t ho& ﬁbeabpﬁréodﬁiﬁtmﬂbwhegé 15TIeE ol temeont &heses two i
menber 32 is foggpd gk é%rnegf%krésc%ﬁug&-'o\t%u@&fo?ﬁ (?néﬁlsﬁ&%eda Redeen the

hour s det ecti on, wheel t he cas- 1, stressed resiliently so as to.

shift the m nut¥BoWRt é?:??@ns\%$épgl$l eFitd o aech iy ot et i on wheel
15 and the det egéteptionel edér aadfbnnowi@&m@h theceRdiaal s¥ift oXa

ggngtirbgngategpgonblngtloaﬁ%%gglgnf% %%1cq2;act 'g%%bse H%hgﬁg of a -
10 the minutes detection wheel 14 and the hours time wheel \J/
11, supported rotatably by the supporting parts 1i of
the case and the boss 28 of the intermediate plate 2,
and provided with apressing part 18a located in contact
with a movable contact member 32, The movable contact
15  member 32 is formed of an elastic conductive material,
disposed between the hours detection wheel 15 and the cas=-
ing 1, stressed resiliently so as to shift the minutes
detection wheel 14 upward via the hours detection wheel
15 and the detection lever 18, and provided with a contact
20 32a constituting, in combination with a fixed contact
member 33 formed of a conductive material, a switch
which is closed when the minutes and the hours detection Q‘)
wheels 14 and 15 both shift upwardly. A series connect-
ion of the detection switch consisting of the movable
25 contact member 32 and the fixed contact member 33, a
power source E and a buzzer B constitutes an alarm 31g-

&

nal circuit.

When the alarm setting knob 27 is turned the mlnutes

30 indication drum 21 connected to the alarm settlng knodb 27
makes indexed rotary movements and the minute-scale
alarm setting graduations 21a change sequentially accord-



whi ch is cl osed when the ninutes and the hours detection wheels 14 and 15

both-shift upwardly. A series connect- ion of the detection swtch

consi sting of the novable 25 contact nenber 32 and the fixed contact
menber 33, a power source E and a buzzer B constitutes an alarm sig- nal
When the alarm setting knob 27 is turned, the m nutes 30

I ndi cation drum 21 connected to the alarmsetting knob 27 makes i ndexed
rotary novenents and the minute-scale alarmsetting graduati ons 21a change
gequentially accord- - 12 - ing to the indexed stepping rotation of the

circuit.

Muut es i n-

dication drum21. The nirmutd2 i mication drum21 turns the.

Foy

&

hours i ndi catlonlﬁgwa%hby1@&&@9@0%*:@591&1@%&&1\8@?% Ay 8 1 known

(and not shown)intéerm.ttent

drive nechanismby one twelfth of a fuI

rotation every cEOhpRELEN; Gf"éH"l & ot h&PEoMIBYtES 2 Heem Uk 3 dryRns
setting display 2Ra h&u@haa@adclamanga@dmatzlzormyc«nrerm dzorﬂdewqmﬁﬁg hour .

Thus the m nute-sgal d_t hou Ie allarm settin I\a atlo are _
changed to set 185 eI 33 ?PQE@'Wi éﬁm5L iﬁ% ) e gen-
er at ed. The5geardrEBEhméthamhsmhbynbnet¢weﬂﬁ&hca&i@nﬁ&ﬂhnﬁhtaﬂuﬁﬂ¥Edey
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ut es ection 14 and

hour scale alarm settlng graduatlons are changed to set
a desired time at which the alarm signal is to be gen-
erated, The gear teeth 21g of the minutes indication
drum 21 engage the gear wheel of the display unit drive
shaft 24, which is connected at its left~hand end 24a
to the alarm setting transmission shaft 17 by means of
the spline joint. The alarm setting transmission shaft
17 engages the crown gear 16¢c of the alarm setting
spindle 16 the gear 16a of which engages the minutes
detection wheel 14 and the pinion 16b of which engages
‘the hours detection wheel 15. Accordingly, the minutes
‘detection wheel 14 and the hours detection wheel 15 also
rotate as the knob 27 is turned. Thus the respective
angular positions of the protrusion 14a of the minutes
detection wheel and the protrusion 15a of_the hours det=-
ection wheel are determined at the same time as an alarm
setting is determined.

The time indication gear train of the clock movement is
driven by the motor, not shown, and the minutes time
wheel 8 is rotated at a rate'of one full rotation every
hour whilst the hours time wheel 11 is rotated at a rate

y means of 15

pi.ni on g%ﬁb mhlch engages

of one full rotation every twelve hours; the cam groove 8c

of the minutes time wheel and the cam groove 11¢ of the
hours time wheel are rotated correspondingly. As time



hours detection wheel 15. Accordingly, the mnutes 20 _ detection
_ el 14 and the hours detection wheel 15 also rotate as the knob 27 is
turned. Thus the respective angul ar positions of the protrusion 14a of the
m nut es detection wheel and the protrusion 15a of the hours det- ection
wheel are determned at the same tine as an alarm 25 setting is .
determ ned. The tinme indication gear trdin of the clock novenment is driven
by the notor, not shown, and.the mnutes time wheel 8 is rotated at a rate
of one full rotation every 30 hour whilst the hours tinme wheel 11 is ~m
rotated at a rate of one full rotation every twelve hours; the cam groove ‘w-
8c of the ninutesses nEhehardulanddsisiemre§rihey ear grogve tdgcofidthes tine wheel
are rotated correspondingly. As tine 13 pases, the angul ar positions of
the cam groove 8dénutes Mdmeriwheedsang fhe prebrusing 142 ofr bie B4PEFPS14a of the
m nut es detection wheel, and the angul ar positions of the cam groove 11b of
the hours tine Wetesrtigndwhend .pppd the| gudar positions ¢Etheyeafne Hoyrs
det ecti on wheel coincide sinultaneous|ly. Wen t%i occurs the hours
dot octi on wiheel FFSOTS 14Ei $F G RREFdF e yBe S 2PAsTHS BRICTBAER of the
novabl e contact nenber 32, and_.the m nutes. detection.wheel 14 i s shifted
upwardly by the 165t%€ttih8nh‘?’ﬁ7efietf§té§nt“‘%‘gebrcgégfh%e Sar %eéﬁlﬁ 18a of -
this latter is ised .by the vah| act. . ( ned in a
cl ockwi se directth t-%s""SV|°<é‘\:/\‘fer ”IQ%Q |°§ﬁ$gd%,gg%‘r?§et Ee ln‘gsa%ﬁoesgggéhe;a;ct member

32 cores L0 cquack LN dNeel] Xk CARLACS: WRBIRNaZde Sckbl the alarm

signal circuit uzzer B generates
' member 32, and the minutes detection wheel 14 is shifted k—)

o

w

upwardly by'the_detéction lever 18 as the pressing part
10 .182 of this ;atter ;s raised by the movable contact
member 32 to be turned in a clockwise direction as viewed
Iih Figu;é 2, and the movable contact member.32 comes into
. contact with the fixed contact member 33, so that the
alarm signal circuit is closed and the.buzzer-B ggnerates
15 an alarm signal 50und. The buzzer keeps sounding for as
iqng as the angular positions of the cam groove 8c of the

minutes time wheel and the protrusion 142 of the minutes

‘detection wheel remain coincident with one another.

[y

&

Figure 6, which is a back view of the
20 structure shown in Figure 1, shows the two slots 20f which ' ,
are formed in the side'plafe 20_for'fixedly connecting the

display uhit to the_clock movement .



t he angul ar positions of the cam groove 8c of the minutes time wheel and

the protrusion 14a of the mnutes detection wheel remain coincident with
one another. Figure 6, which is a back view of the 20 ~ structure

shown in Figure 1, shows the two slots 20f which are formed in the side
plate 20 for fixedly connecting the display unit to the clock novenent. _
respective angul ar positions of the protrusion 14a of the m nutes detection
wheel and the protrusion 15a of the hours detection wheel are determ ned
agecordingly. The functioning of this alarmsetting display nechanismis 5
the same as that of the previously=desct#i bed enbodi nent. As descri bed

hereinbefor e, i nraspestadeaiutlat PRsAINY JETaY AR UIRIEN 40 %Al arm
setting display %ﬂl has tlng indi cation druns for 1ndicatling an arm
setting time, 10the mRavtes,deteetdone wheedo@ns ddep pnodTarsi ae 153 bl e

in a unit separaheuysf derechtonl ¥RleelD e et Mtdl R rdh@sseMindg

wor ks are facilitated. Further e, since th ositj.on_of the al"armsetting
Gspay uni & rel SERGELPBLPHCSE B S BN e SELMG (A 2 Ry 13

bet ween the515 theestme af tthathafdthel priericheal deserdteda kshHddE mdrat M
.setting display unit can be freely varied within limts, which enhances the
freedomin the desian of the hous[ng of the alarmclock. Still further, :
supports for supP8repagriabgednhseeinhgfgrepl in e embodimendr ol the present
casing 20~ of i9efkoGk TAVRHEEh $9e! B sehdifos AlispAGyhaflldhat! ¢

can be di sposed inside éhe cl.ock novenent i nstead of as SEparate unit

-

10 these and the other associated parts can be assembled in
a unit separately from the clock movément, and hence clock .
assembling works are facilitated. Furthermore, since the
position of the alarm setting display unit relative to
the clock movement is variable, the spacing between the

15 centre of the hands of the clock movement and the alarm
setting display unit can be freely varied within limits,
which enhances the freedom in the design of the housing of
the alarm clocke -Still further, supports for supporfing
alarm setting display wvheels are formed on the casing

20 of the clock movement so that an alarm setting di5pléy
unit can be disposed inside the clock movement instead of

L as a separate unit simply by supporting alarm setting
display wheels on the supports, which diversifies the
variety of products which can be produced from the basic
25 clock movement. o '

15 an al arm signal sound. The buzzer keeps sounding for as |ong as i;_



' pI ay—wheels on the supports, whlch diversifies the varlety of products
Jarj bemroduced fromthe basic 25 cl ock novenent. 15 CLAI M

('mﬁ"ﬂ Tm] clock having a clock casing provided with a clock
)u hours time wheel and a minutes tinme wheel -

face

respectlvely, "and ah Hours detection wheel and a ninutes detection wheel
associated 5 with the said houts tinme wheel and the minutes time

wheel respectively, and adapted so that an alarmsignal is actuated upon

coi nci dence of the angul ar positions of the said tinme wheels with o
respective detection wheels, and an alarmsetting display unit which is il
det achably connected 10 to the said clock casing, the alarmsetting

di splay unit housing a nmechanismcama IMEg a mnutes indication member
interlinked rotatably with an alarmsetting nmenber, the minutes indication
menber having mnute-scale alarm setting graduatlons mar ked t hereon and
connect ed through 15 : gear trains to both the said detection wheels,

and an hour indi cati ofn "BEISsudALLA dI6LE 1RG/hE 2 BEM ea&iﬂgpg graduat i ons
mar ked t hereon and adapted to be rotated intermttently ﬁ the said m nutes

i ndi cati on rrenberpmt"ﬁée‘?n‘ﬂﬁf‘e% qlack c“éFForF‘ﬁ?Eﬁthl"Sﬁl%aBo &t Etpepyheel ¥
to the detection asaeal ﬁumtegntméemw PgspecanedlyS Samd) amhAdlrs ™ 2. An -
al arm cl ock as cl ai_ned lajm 1, in ich the t di cati.on nbers of 4
the al armsettin e&legb’rqéﬁ/ w&ﬁ%{- a&%ea il esaﬁat%lﬂd‘?f‘\%e?ﬁa?f’”&"af?gssai d o
di splay usit with the said hours time wheel and the minutes time
wheel respectively, and adapted so that an alarm signal .
is actuated upon coincidence of the angular pos1tlons of the \u)
said time wheels with respectlveldetectlon wheels, and
_ an alarm setting display unit which is detachably connected
10 . to the said clock casing, the alarm setting display unit
houSLng a mechanlsm comprising a minutes indication
member interlinked rotatably with an alarm setting member,
the minutes indication member having minute-scale alarm
setting graduations marked thereon and connected through
15 gear tra1ns to both the said detectlon wheels, and an
hour 1nd1catlon member hav1ng hour-scale alarm setting
graduatlons marked thereon and adapted to be rotated
lntermlttently by the sa1d minutes indication. member,

the minutes indication member being connected : ' .

20 : to the detection wheels by interengaging transmission

Y

shafts.
2. " An alarm olock as ciaimed in claim 1, in which
the time indication members of the alarm setting display
mit are drums and a drive shaft of the said display unit
25 is disposed with its axis extending parallel to the shafts

of both the said time indication drums, a transmission

s \_____H__.



25 i's di sposed Wth its axis extendi ng para hafts of both -
the said time indication drums, a transm ssion I ncluded in t4
cl ock casing being disposed with its axis ali gl’”"" I@Wﬁ’ujw of the
di'splay unit drive shaft, and the said tvvo shaf t*s be nnect ed by
means of a splined coupl i ng. 5 An al arm cl'ock as
claimed in claim2, in which the said sp?lned coupling joining the clock
novenent transm ssion shaft and the display unit drive shaft is

Ldi-spl aceabl e axially of the shafts and gui de nmeans are provi ded all ow ng
’Qﬂjustrrent of the relative position of 10 - the display unit with
respect to the clock novenent. 4. . An alarmclock as clained in claim?2
or 3, in which the ghaftkiraitided i the Rdogédcardng hiing dirpesedctitbnt at
which the said di spiay astslgtamgnwwieﬁ m bRes Feotke @ashg, uADd d&hb@ a
bearing for supporti said transm ssion shaft.

al arm cl ock subst an?*i‘a%tl 208 tﬁ%r%ﬁ‘ﬁb&‘l"brs@aﬁ%%@FFB%&WT??W“&F%?%H& to t he

acconpanyi ng draw Nfsans of a splined coupling.

g

T, 5 ' 3. ‘An alarm clock as claimed in claim 2, in which

L
the said splined coupling joining the clock movement

transmission shaft and the display unit drive shaft is
‘displaceable axially of the shafts and guide means are
provided allowing adjustment of the relative position of

(o]

A ' 10 ~ the display unit with respéct to the clock movement,
4. An alarm clock as claimed in claim 2 or 3,
in which the clock casing is provided both with an
attachment at which the said disélay unit is joined
to the_clbck casing, and with'a bearing for supporting
15 the said transmission shaft.
6. An alarm clock substantially as hereinbefore

described with reference to the accompanying drawings.
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