2272309 -1- CLOCK MOVEMENT This invention relates to a t, and
nore particularly to a clock novenent which can detect mzm wheel
and the m nute wheel are in 5 reference positions and can correct the tine
di spl ayed by the hour hand and the mi nutg _hand by the tinme difference
between tinmes zones or by an error in the displayed tinme. Known clock
novenent s Ofch@%ﬂdﬁﬁbéﬁkwﬁich this 10 invention relates include those €:
€ hour the m nute hand and t he second hgnd are
di spl ayi ng the t|ﬁ?%%w&%¥?@¢%?%c¥elﬁg?§cFoaﬁy G ENERMRRE 0P P%et ween
the tine at Mﬁ&&éu@éﬁryotsl acklbtRemovetieayt ayleitlandah hdeteoe at

which 15 a ra |o ti.me SI SINN br gadcast n for t-hat hour
is received, ¥ HR&HRP 9% %oﬁ?g %§8rrec %% ef?%r§£g e tine

displayedsbyrbmendnnﬂ:ﬁdapahese @adeqanpabrmamﬂ(ﬁhé*ﬁi@ﬁ.dﬂsaBayedln a
first examl g.shoun ddld !l arla 28fle?m@hutd® athd’ V%“Ehé’“@ixhéat'on

referred to above, openings fornmed I1n I nterned ate eels and in the hour
wheel and t hdififienencsketweenntinesgrenesned Ry aBFXRY ol oFhehe hour
wheel , i.e. QRGHINFEY difmdOUrS. In this p03|t|on l'i ght fron1a first light
bean1en1tt|ng dévice 25 npounted on a, cirgui rd ass through
the openings and KPR L1k FJoYePepLs F‘% eog‘irﬂq' e‘écél\l'}? d’é@f‘ﬁe nount ed
renote faom hh&éi‘itfmhtr@m&s fncmﬁdeemhesposiitﬁidm detpat wmsmchhendu cates

e 1 orsO'baliieagfs 1RE MLANES HOSS R sl Hiddnd HalE"EEe 0

posi tions, e|V|ng
displaying the tlme twelve o'clock, detect any

difference (error) between the time at which this
twelve o'clock time is displayed and the time at which
15 a radio time signal or similar broadcast time signal
for that hour is received, and, every twelve hours,
correct any error in the time dlsplayed by the clock
(Japanese Patent Publication SHO 61-118683).
In a first example shown in Figures 1 and 2 of the
20 patent publication referred to above, openings formed
in intermediate wheels and in the hour wheel and the
minute wheel become aligﬁed once per revolution of the
hour wheel, i.e. once every 12 hours. In this
position, light from a first light beam.emitting device
25 mounted on a circuit board is able to pass through the
openings and is detected by a first light beam
receiving device mounted remote from the circuit board.
A reference position signal, which indicates.that the
hour wheel and the minute wheel are in their reference
30 positions, is then output by this receiving device.
Furthermore, openings in an intermediate. wheel and the
second wheel become aligned once per revolution of the
second hand, i.e. once per minute. In this position
light from a second light beam emitting device mounted
35 on the circuit board is able to pass through these
openings and is detected by a second light beam



Furt hernore, openings in an internedi ate wheel and the second wheel becone
al i gned once per revolution of- the second hand, i.e. once per mnute. In

this position light froma second |ight beamemtting device nounted 35 on
the circuit board is able to pass through these openings and is detected by
a second |light beam -2- receiving devie2-nounted renote fromthe circuit
board.. A further reference position signal, which indicates that the second
wheel %< in itsecefisiegedayisie inmunted tremwptrit fiem bfhehcsg revdtndomecki vi ng

devi ce. \When bgt q%ﬁ% &GS ILlPn Sy I A ut
sinultaneouslyRi?uggg%gzuce %%%ﬁéigé§%lrmeE%Egééfb'ékggﬁ ?gégan%gP
di spl ayed. Furthatnithe secandsthasl derin o BhRfererrgupesitipm, hd pat ent

publi cation retgeheBuitpudDB4E tHik Htind Grdde BREMYG cabPibet hewheahbdieam
emtting devices apnd the |ight beamreceiving devices to be npunted on the
citcuit boadd, OEhENPERS Eweh FRERKANFS RARL Hridtin § 1807 bF 8T RePEBEta, ¢

di sposed in theimaleapedusilonstond Bedudelithdatle agiméetwelse and second
| i ght beam 15 1L.tLing.deyices. aj.e dis ed in the first exanple described
above, a singlém%?éﬁp 83%¥F§%¥{gﬁﬁﬁﬁﬁﬁggge is also nounted on the circuit
board, and two |i ghFusthéxrmaney biodicesepand sxpnpleusbiewhi iht Figomet 9 s

| i ght beam em Lii dewl E:F%Péii gggf & 4 I-r sk second

| i ght bean1rec%?v?%8 §§§%§g2?3#29'|3p5%% I'n the f?ég?gggéhpfe égggribed

above.' HowkQer tonpppbilge bothsithe dight diean @it ting devices and the

) light beam receiving devices to be mounted on the
circuit board, the first and second light beam
— receiving devices are disposed in the same positions on
‘the circuit board as the first and second light beam
15 emitting devices are disposed in the first example
described above, a single light beam emitting device is
also mounted on the circuit board, and two light
conducting bodies are used to guide light from this
light beam emitting device to the positions where the
20 first and second light beam receiving devices are
disposed in the first example described above.

However, with the first example disclosed in the
patent publication referred to above, a problem arises
because the two light beam receiving devices are

&,/ 25 disposed remote ffom the circuit board, and so wires
have to be provided to electrically connect these
receiving devices to the circuit on the circuit board.
The installation of these wires is an awkward task, and
so the clock movement cannot be easily mass-produced,

30 and misalignmeﬁt between the light beam emitting
devices and the light beam receiving devices can occur
thus making it impossible for the reference positions
mentioned above to be precisely detected. | _
o Furthermore, with the second example disclosed in
35 the patent publication referred to aﬁove,-a problem
arises because in order to mount the single light beam



patent publication referred to above, a problem ari ses because the two

| i ght beam receiving devices are 25 disposed renote fromthe circuit board,
and so wires have to be provided to electrically connect these receiving
devices to the circuit on the circuit board. The installation of these
wires is an awkward task, and so the-clBock novenent cannot be easily

mass- produced, 30 and nlsallgnnent between the Iight beamemtting devices
and the |i gieitelng rdedigengndetiectvweahighbubPerRuEeseiviga t i npossi b, -

for the ref@eiess p@ﬁlth@neamen&ieaeﬂtabeaedtOtbe n&gwtselohdﬂﬁteqigﬁ '
Furthernnrgs th the second exa Sﬁloseg S uﬁgatent publ i cation
referred t ‘ﬂ%%?% have b8 Bf 4FF esaB chii€8%; A18PkeF dE the single

| i ght beambodiés -h&vet tbnbeddispesaddinha tenflingkdt spaae,recei ving

devi ces,. on th sanme cir uctd b ve to be
used, a&ﬁ thess ?+%%tl%o du§P$§§ %ga§2§°h§§£59§9§9 Eegg§e§%'%ﬁgggbnflned
space, 5 rasillinegeased cosgpl oftaprddeohionuction of the nnvenent and

i ncreased cost thgrﬁgégétenanQﬁtE&ﬁsﬁﬂﬁs Sgeggbggdglgs ovide a clock

novement whi ch has a si e construction an easy to manu acture, which
is suited tePvemenprebiehi bas énﬂlmBleV\ﬁPEﬁtEHﬁtbenrr&ﬁéf a6t @PSY &© | ow

cost. * ACQﬁHrﬁhﬁQcE@réhewﬁieﬁemé bOyesdi 8 hBskepkdaRLeYongd amdc! ock
. hovenent_ co |S|n§ b f&;safggégéedaagliga gegg mheel connected to t he
first rdtor¥ n be man

‘According to the present ;nvent;onxthere is
proﬁided'a clock movement comprising:.

a first motor;. _ R o o/

a first time wheel connected to the first motor by |

15 a first gear train; _ R _
first detection means. comprlslng a llght emlttlng
-portion and a light receiving portlonnlfor_detect;ngaa
reference-position of the first time wheel;

a second motor;. e _

20 ‘a second time wheel, connected to the second motor
by a second gear train; and.

a second'detection means comprising a light
emitting portlon and a light rece1v1ng portlon, for
detecting a reference position of. the second time

25 wheel; N _ c _

- the second detection means belng located on the
same side of the gear trains as the first detection -
means; _ '

wherein the first- and second-detectionfmeans are

30 each located at a respective position corresponding to
a reflective portion of a wheel offthe_respective-gear
train, or of the-respective_time.Wheel,vso_that when
the first or second time wheel reachesiits.respective
reference position, light emitted from the light

35 emitting portion of the respective detection means is
reflected by the corresponding reflective portion and



15 a first gear train; first detection nmeans conprising a light emtting
portion and a light receiving portion, for detecting a reference position
of the first tine wheel; a second notor; 20 a second tinme wheel,
connected to the second notor by a second gear trajin, and a second
detecti on neans conprising &1ight emtting-portioh®™and a |light receiving
portion, for detecting a reference position of.the second tine 25 wheel;
the secdrid det &6t r@Fsivad heithe | bightedrepe i wing spersige, osot Arahdang

trains as the theSyeARYIAdD Md@M Sio M &bt g finet tdnd GReaNdndel ection
means are 30 each_ |ocated at_a respectiyve, position corresponding to a

reflective por EEGEHeY & bshasienensr B Rve gear train, ‘or of the

respective tine Wltle@ldva‘ﬁtatéwuﬂmrﬁﬁ&ﬁié&ééﬁi@g tﬁ@@:@f gd?]i-élneaﬁhegl reaches
its respectiive.reference positign ight_.emite romthe light.35 emtting
portion of he'lPE?g:@gfi%e AR\ n‘%én%h‘? SFTHPELHEY B52F het 8o espondi ng
refl ective porwherearwo whekls overksy ethdywhémein ghhe rebeeli whipdr tison,
so enabling th ' t ct t L he_t} asiyLeached
its reference %8%?{1‘%% @kcé/%n .a%]e"(;eu%g‘éy&[%% rﬁ%%%%tf%nf%%%\ge‘gégneggﬁ 5

| ocated at a p&sifiestisre trrtipand wheatheel closgereot bewheel s overl ap

and wherein thgapaesli Mlifdhd$ has a portion formed therein through
. 10 which light can pass.

) It is preferable that the first and second motors
be disposed one on each side of the first and second
gear trains.

Since the minute detection sensor of the first

15 . detection means, having a first light emitting device
and a first light receiving device, and the hour
detection sensor of the secohd detection means, having
a second light emitting device and a second light
receiving device, are preferably both mounted on the

20  same circuit board, all the wiring can be disposed on
this circuit board.

For a better understanding of the present
invention, and to show how it may be brought into
effect, reference will now be made, by way of example,

(U = 25 to the accompanying drawings, in which:

Figure 1 is a cross-sectional view of a clock
movement according to a preferred embodiment of the
invention; and



furthest fromthe detection neans is fitted with the reflective portion and -
~the wheel closer to the detection neans has a portion forned therein .
t hrough 10 which light: can pass. It is preferable that the first and second
mot ors be di sposed one on each side of the first and second gear trains.
Since the mnute detection sensor of 49w first 15 detection.nmeans, having
afirst light emtting device and a first |light receiving device, and the
hour detection sigape 2f isha péenndléwtshbmongﬂahasCHﬂnkr@pnemeoend Nght

emtting degﬁée%gggaieggcgegnl goargﬁ%eF%M@%e@ggéx}eﬁgééﬁreferably bot h

nmount ed orf cui t W-Tring can be di sposed on
this circuit bo&rnreEErr&dbemeﬂluRG@r9¢aﬁbﬁn@HQSQHﬁaﬁﬂ%%%ﬁ%oﬂnventron

and to Sh%ff"‘ﬁ\b&r BBV alechiBdal! witho @irketned dprarge wi || now be made,
a

by way of ex e acconpanyi ng drawi ngs, in which: Figure 1 is a
Cross- s%ctﬁ@ﬁ@mpﬂnﬁmpgfdEaUFBE§ “novenent according to a preferred

embodi nent of tReciBE¥RNMbYBmedtdaccor@inki 3o @ preferywdin vi ew showing the
cl ock novenent _of

cbodi montBPOR HReBE St EhEnPERERBY WP AR A M il LEOHTPE or ence
to the 5 arcan@apyi ngndthisngdock sovehemty e rtmat - independento a preferred
motors M1 and M2 respectively drive a mlnute hand 6A
10 and an hour hand 8A. This movement can" be used in a-
world clock Wthh in addition to dlsplaying the.
present time in a deslgnated c1ty.(for_example, Tokyo)
using the minute hand 6A and the hour hand-BA;-can, : \do/
when a dlfferenf city (for ekample; New York). in a '
15 different time zone from the currently designated c1ty
- (Tokyo) is newly designated, correct -the currently '
displayed time by just the time difference between the
two cities, and thereby display the ' '



embodi nent of the present invention is shown in Figures 1 and 2. In this
cl ock novenent, two independent notor,s M and M2 respectively drive a

m nute hand.6A 10 and an hour. hand 8A. Thgs novenent can be used in a world
clock which, in addition to displaying the present tine in a designated
city (for exanple, Tokyo) using the minute hand 6A &and the hour hand 8A,
can, when a different city (for exanple New York) in a 15 different tine

zone frbmh'g}%é:%%e %Ié clemggat ed yd% 5}4%}8 S nevvl yf(?f?rl gpat gg LY
correct t t | y t

desi gnat ed & Lﬁeféf(ﬂéwi% lb*f ?**S@%?h L R Hﬁ?i@?‘ﬁf& Wr&m{?ﬁ% LT
position, SRty &Eeﬁoe?%‘”?h%aﬁ% onHir 8 PeRER HAVE 8 TR e
hour wheel éﬁéidﬂl

of this cl novenent  wi now be descri bed.. As shown inFigures 1 & 2 he

‘case of tthl’E‘éé?.I.Ck 6"DYAAENEhES H8EE Whédl a 8 OWdle Cane theid ag ticase:
2. Independent notors M and M2 capable of forward and reverse drive are

.nount ed i ndtdifetdnce GpeSitdbfisthe rotation of these two notors is
transmtted by a first gear train GL and a second gear train G to the

‘m nute wheel 6 arke t beonlstomotticn 6fr¢hﬂxncﬂebk mbqgmemEdwmyhunUWWhgd 5
:is alsb mounted in the case,
; - described. _

)

- As shown-inFigﬁﬁsil& 2, the case of the clock movement
is made up of a lower case 1 and an upper case 2. wIndependent
motors Ml ahd M2 capable of.forward and reverse drive are
mounted inside this case, and the rotation of these two
motors is transmitted by.a. first gear train G1 and a second
gear train G2 to the minute wheel.G and the hour wheel 8
respectively.

A printed circuit board 5 is also mounted in the case,
and a first detection means D1, for detecting when the minute
wheel 6 is in its reference position (the 0 minutes

(O position), and a second detection means D2, for detecting
when the hour hand is in its reference position (the 12
o’clock position), are mounted between the printed circuit
board and the £first and second gear trains Gl and G2
respectively.

Pirst, the first motor M1l and the construction of the

first gear train Gl, which transmits the drive of this motor

F*SSEQBEkVﬁov%%E%&?@HhFHE%ééQ“ﬁheﬁh%hﬁpﬁﬁﬂﬂﬁé'0”.. .



and a first detection means DI, for detecting when the nmnute wheel 6 is in -
its reference position (the O mnutes posjtion), and a second detection
means D2, for detecting when the hour .hand is in its reference position
(the 12 o' clock position), are nountéd between the printed circuit board
and the first and second gear trains GL and. & respectively. First, the
first nmotor M and the construction of the first gear train A, which.,-,

oot T £k i fte gl b Twstn: B Mosbansal hiot UD°ET O cliter
Sl nute dr AR G oY 06 o e bhe RS EAELBRPE Wb L5 RUBRDSSE Ay the
i anot &EateR 1z Feli033 kBbRa ArakiialRISbEYThEREER. 5 PRURHE o054,

of the ﬁéie’%’t g§9£i>¥i 9 [ _oaﬁa--3a4;'m&nﬁtgar@miﬁaetfs%&fetﬁ pesggggbggﬁ of a

third neshes Wi th the sma di aneter “teeth portion axi al

with thesdardae 4 A éle 15501 60" 818N142 heOlstdioseppnd wheel 72; and a

teeth portion 6a of the nute wheel 6 meshes with the small di'ameter

teeth. porti ophed FurP0ogest Wialntblsibaconst-UBial 4€6£6]1 Doks:Fnd3a, of .
the third wheel 73. Thus, the rotation of the mnute driving rotor 34 is

transmildme ididnetel iéet Wt ffory i 724 Ref & wweonidlevhed? 200meBRekhi 1 d
wheel 73 of the first gear train G. As-shown in Figure |, the tubular
porti owifth ahe pdnionuBdanbfethé pinptetdrivinggibotbe Bdyethealarget o the
U i taneter teeth portion 73a of a third wheel 73 meshes with o
the small diameter testh portion 72b, coaxial with the large |
diameter teeth portion 72a, of the --second wheel. 72; and a
teeth portion 6a of the minute wheel '.6 .ﬁe'she*s with ‘the small
diameter teeth. portion 73b, _cbaxial wi-th' this large diameter
teeth portion 73a, of the third wheel 73.

‘Thus, the rdtat._i.on of the minﬁ_te driving rotor. 34 ‘is
transmitted to the-minnte wheel 6 -_via the second wheel 72 and
the third wheel 73 of the first gear -i:rain ‘Gl.

As shown in Figure 1, 'the tubular portion 6b of the minute
whé,el-- 6 projects through the lower case .-1 ‘to the outside + and v
the minute hand 6A is mounted on the end. of this projecting
portion.

Next, the secon‘d"z‘tidtor 'M2 -and --the"*"-c_bnstruct-ion- of ‘the
second gear train G2, wh.ich transmits the__driire of this motor

M1l to the hour wheel 8, will be described.

As shown in Figure 2, the second motor M2 is made up of a



t-ﬁe m nute hand 6A is nmounted on the end.of this projecting porti'on. Next ,
t he .second notor M2 and the construct.ion of the second gear train &, which
transm-ts the drive of this notor M todgwe hour wheel 8, will be

descri bed. As shown in Figure 2, the second notor M2 is made up of a
stator 41, a coil 43 wound-&round a coil bobbin 42“nmounted on this stator
41, and-an hour driving rotor 44 rotatably m)unted in a hole portion 41a in
t he st eco e 'Q |l ows, .the

| arge di amat%ért -gggt %or%?’ g’n§32a 0 aggs%{ééﬁ #%‘5’9" hIeQ Tryftedeon

pi ni on 44a.qf tQ‘EB dg4 vi oLQr il efal on
93a of a tﬁ?‘r(ftvﬁeel 33 %she@%& Eﬁ Ao‘hr ‘ﬁﬁe?gfig’?}aeé g‘%’%gﬁf’gg ,

coaxi al W fouhted & helet rif‘@ﬁhllPQrihOEhaZQtaQBrt ld1s second wheel 92;
and the teeth portion 8a of the hour wheel 8 neshes wth the small dianeter

teeth portion 93he Grdid gédd tfrd TG icoRitaudiari P Fd1 Dowdsathel
the third wheel 93. The teeth portion 22a of a second hour wheel 22, having
t he sane nlahge didmAidr aedtle pratiionn¥2d Of & sticdrt whagl W akeshes
meshes with another small dianeter teeth portion 93c of the third wheel 93,
and this seddahd theurpisiion £4arof atle houphdsivinghrokerhdd; wieel 1&rgdhus,
the rotation of the hour driving rotor 34 is transnitted to the hour V\/neel
8 via the sdemeteshcteetiz podtion fBar ofwieedthdl odheddt $3comeshgsarwithin
&2. As shown in ure 1, the tubular portion 8b of the hour hand 8 is
fifted coaths |swada?!eﬂwmmeﬁttpmntdmmmd?. aeaxiak widhl thenntrrgeses

through the lower case 1 to the
U diameter teeth portion 92a, of this second wheel 92; and the

teeth portion 8a of the hour wheel 8 meshes with the small
diameter teeth portion 93b, coaxial with the ‘large diameter
teeth portion 93a, of the third wheel 93. The teeth portion
22a of a second hour wheel 22, having the same number of
teeth as the teeth portion 8a of the hour wheel 8, meshes
with another small diameter teeth portion 93ec of the third
wheel 93, and this second hour wheel 22 rotates in phase with
the hour wheel 8. |

Thus, the rotation of the hour driving rotor 34 is

/ transmitted to the hour wheél 8 via the second wheel 92 and
the third wheel 93 of the second gear train G2. _

Bs shown in. Figure 1, the tubular portion 8b of the hour
‘hand 8 is fitted coaxially over the tubular portion 6b of the
hour. hand 6 and passes through the lower case 1 to the -
outside, and the hour hand 8A is mounted on the end of this

projecting portion.



out side, and the hour hand 8A is nounted on the end of this projecti
portion. -9- As shown in Figure 2, the first notor ML and the sec

not or
d and

M2 are nounted one on each sidegef the first and second gear t
&. Next, the construction of the first detection nmeans, for

detecting when the mnute wheel 6 is in its reference position (the
m nut es position) wi |l be described. As shown Figures 1 & 2, a manaute
detection se

i ght

upper
boar d

et 1 A et g ke 2 SheliRi PR 21?‘*3?%9“%‘)36@?%hgﬁ%éﬁﬁe@‘)gﬁ'the_

evli ce an
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Snot8E N ét hf?dﬁ§uﬁ%39“@h8h%ﬁa§§éh“ {; k”tﬁégf'i%f{. 4R LBEcRrcui t

tTng err] recei vi ng

are nnggggg QQaE gﬂ@gﬁﬁ(&&(ﬁ the sensor 11 and face towards the

train

omnmar I'rection of Figure 1) through the circuit board 5

gear
A

rectangul ar pugql, nehEZthétE:%E&@n' Bft Eﬁepﬁifsendeﬁe&hsoﬁeﬁeaﬁsmesk 72
overlaps wi'th the m nut . Acircular reflector 6¢ is nmounted

on the gagbieing ivhénm tHée ﬂnaei:efiwrtééil 6 - isOvVehl apesW t8fepengacond

whi ch
wheel

72 This circular reflector becones aligned with the-opening 72

C once

only pepokgtabn! i(@hed0 minutdd (gostedng, ®4llhde ldegitribedied from the
to the .
first light mecahowny®gures loal3r whenat hé.nmtm@u}e@imdsehsozellkect or 6c
have becone aligned with each other and light emtted fromthe

| i ght ewhtbhngsﬁanrafbécthen-type photosensor having both a

| i ght

emtting deV|ce of the mnute detection sensor 11 is refl ected-

light emitting device and a llght'rece1v1ng_devicé; is' 3

mounted on the uppér'surface (the surface which-faceS-upwaré o

in Figure 1) of the circuit board 5. The --light:emittiHQ'; 3.

device and £i - light receiving device are mounted on the

underside of the sensor 11 and face towards-the gear ‘train

Gl (downward direction of Figure 1) through the ‘circuit board 5.
A rectangular opening 72¢ is formed in the portion of

the second wheel‘?Zrﬁhich-overlaps with the.minute wheel. 6.

A circular reflector 6c is mounted on the portion of the

minute wheel 6 which - overlaps with the second wheel 72
This cireular .reflector becomes_aligneQVﬁi%h_the—opening
72c once only'firf}eﬁolution of the.mihute wheel 6.

So that-light.emitted from the - light emitting
device of the minute detection sensor 11 is reflected Y:i.to
the first light receiving device only when the opening 72c
and the reflector 6c have become aligned with each other and

light emitted from the : light emitting device of ‘the



-10- minute detection sensor 11 passes through the opening 72c and is
reflected by the reflector 6c-and passes back through the opening 72c and
into the ' | i ght receiving sensor efig-he minute detection sensor 11,
the surface of the second wheel 72 and the m nute wheel 6 are nade
anti-reflective, for instance by having bl ack paint+painted on their
surfaces or by being nade of black plastic. Next, the construction of the

second et gl ik RACt {6l Sl N0 praned RrbRigh WIREbpRNn g 72t &nd
reference position (the 12 o' clock position), w Il 'be describe As shown

in Figures ils &e¥ledtdd Wy dtiee ate HIecEOS 06c Zdnd \pa $des sbacketheoughnthepe
phot osensor having both a -- light emtting device and a dight

recei vi ng dpercing i 22emand echton the | ower Bigﬁaaeecﬁehelngr‘sensomhmfhtheces
downward in Figure 1) of the circuit board 5. This second light emtting
devi ce and msgutrel deglectionei séngoneilge tdecsurfiaceedt dihet seconddéresil (82 ¢hd
the sensor 21 and face towards the gear train G %t he downward -di rection
‘of Figure 1yhe mineta ahgel & are @pda Ariicrefdecbiveyd IR INgEapeh Wo‘f‘?"éf’gttﬂé

second wheel 92 which overlaps with the second hour wheel 22. A circular
refl ector Zgairitspaintetiech dheihesupbatdsoor diy baing sededihblackypdastiz2 which
- overlaps with the second wheel 92-. The circul ar refl ector becones

aligned with t heN%’bEm FBeQEG“(?ﬁEé‘c&H"P Rk tReoPEEPHA SAetertiR RBARSur
the hour ddkt: ABteEtiog: WAeRs ther RFEQwhre) hels fRgits cREFVFRGES
devi ce onl &g@fglége(ﬂ?gniggogéioéﬂdpom.tlon), will be described.

- As shown in Figures 1' & 2, an hour detection sensor 21,
whiéh is a reflection-type photosensor having_.bgth a -
light emitting device and a~ __lj.ght. receiving device, is
mounted on the lower surface (the surface which faces
‘downward in -Figure 1) of the circuit board 5. This second light
emitting device and second light receiving device are mounted
on the underside of the sensor 21 and face towards the gear
train G2 (the downward direction of Figure 1).

A rectangular opening 92c is formed in the portion of

— the second wheel 92 which overlaps with the second hour ﬁheel
22. A circular reflector 22c is mounted on the po_'r_tioq of the
second hour wheel 22 which - - overlaps with the second

) .whéel 92-. The circular reflector becomes aligned with the opening
.92c once only per revolution of the second hour wheel 22.

80 that light emitted from the .. --  light emitting

device of the hour detection sensor 21 is reflected into the



the reflector 22c have becone aligned with each other, and light emtted
fromthe light emtting device of. the hour detection sensor 21
passes through the opening 92c and is yeflected by the reflector 22c and
passes back through the opening 92c and into the | i ght receiving
sensor of the hour detection sensor 21, the surfaces of the second wheel
.92 and the second hour wheel-22 are na de anti-reflective, for |nstan&e by .

having bl 3ok .03 PN Ol IR} {cd A68Ey Ounh BHNG BRI PToBbokka T

plastic: Durin dimary ¢ ng, IS 1nputted into

‘the Co'gh Aelddd [ shcTHaVe Medtif® 8YEh }ie@l5 WIRPNE8chC W43, 4he Ninute

wheel oug one revol ution eve y Si xty m nutes, and a pul se

si gnal hltnrélﬂ{ d ¥ PorhNEnEOL | 43 ofy figife SERPPELAG! devifReDSE €NErY 3
m nut es au3| ng the hour wheel to rotate through one revol ution every

twel ve Heu&sde\%@htd}i SENEK IDVSE@sés | shboulbh ithieo opesdmgl $2ecandwhen. a
city inadifferent time zone fromthe city currently designated is newy
desi gnaggdrefheckeduby BRANréAlestotr 22d0and hpasiséé bavle tlrdugh! thet he
time in the newy designated city. To achieve this, it is necessary that
the m ngpeniheeb2¢ and ihetohthe sheel 811¢htstewvapgd$9nagreqft €hei r

respective reference positions. Odinary - clock running is
i nt err upbas detelotdion rsemsor RlHuithe suyfaces Qifethmﬁaﬁonq ehegl %3t @74 he
cotls 33 and 43 of the first and second ~ -12- notors M and M2 to cause

t he ni nghe der6ad hougnsthdehe2haure ﬂisaiedam—'uée'flentave{cf@ircmatanm idy baweingi nut e
wheel 6 reference position signal fromthe m nute_ det g}mtqi'o%n_ ensor 11 and
the secbhech paintradnted opcthaiEntacesod dYokeinggirde of eP c. v

During ordinary clock runnlpg_-,,' a  pulse signal is
inputted into the coil 33 of the first motor Ml once every 15
seconds, causiﬁg'- the ‘minute wheel to rdtate' through one
revolution every sixty minutes, and a pulse signal is
inputted into the coil 43 of the second motor M2 once every
3 minutes, causing the hour wheel to rotate through one
revolution every twelve hours.

When this clock movement is built into a world clock,
when a city in a 'difféfent time zdné'-’-from-the city égrrently_
designated is newly désignat'ed-, the minu_fe ‘hand 6A and the W/
hour hand 8A move to idispi-ay the time in:.thé -newiy' designated -
city;. To achieve this, it is necessary that the minute wheel
6 and the hour wheel 8 first b_e"-.répidly moved to_ their
respective reference positions. ™ -Ordinary . T
clock running is interi'ﬁpted and high frequency pulse signals

are input -3 into the coils 33 and 43 of the first and second



det ection sensor 21 are detected sinultaneocusly. The above is the
construction of a clock novenent according to a preferred enbodi nent of the
present invention. The operation of this;glock nmovement will now be
described. During ordinary clock running, a pulse signal is input to
the coil 33 of the first notor M once every fifteen seconds, the mnute
driving rotor 34 rotates thriough a fixed angl e each: tlne a pulse S |nput

h
Eﬁet menyte :%gls 113 ﬁﬁ-kbo%ohaayﬁ%ﬂétﬁ?ggﬁ_gh@e o rogggettthnro’ﬁ%“ 1. 5
every flft-?.«a oS 8RO RS roXF%e a@Qckpgnenmoltme' mhure%r whyy . ¢ &é{%éeé&ﬂr d
SO a pu e e

direction ockw se) signal 1s I nput COl

of the secopd ¥l d\i%rﬁlceh%ﬁ?rﬁhé hi 56 v naléeéctiaﬂ BaHsod v ’Ehc?}oéﬁé 44
rotates through a fixed angle each tinme a pulse is input into the coil

43, this regeeond) hour whedl kRedelferbhees positivmakignailn f@orﬁ GcREE@HT
wheel 8, and the hour wheel 8 is caused to rotate through 1.5[err] every

t hree m nudetecdtion ¥elsvr [2) @re detdeted gimybtanésasly. hours, in the
forward direction (clockwise). Wth the clock running in this ordinary
state, when a Thel3abovey {3 othexagphstrietivar kpfi ra a aliddler endvdneret zone
fromthe city currently designated (for exanple Tokyo) is newy designated,
and the Tokgeordimghsiongy pirefexmed embadianent rafhtther presenty imvientioin t he
clock'is to be correqtedoﬁgﬁkust the time difference between Tokyo and New
York (ten Aber spezatdiem ¥sr rlockempyenenst widd npw be desssidbed: hat

the m nute wheel 6 and the hour wheel 8 be rqtated rapidly around
; During ordinary clock running, a pulse signal is
v .

input to the coil 33 of the first motor M1l once every
fifteen seconds, the minute driving rotor 34 rotates’ through
a fixed angle each time a pulse is input to the coil 33,
‘this rotation is transmitted by the first gear train Gl to.
"the minute wheel 6, ém‘d the minute wheel 6 is caused to
rotate through 1.5° every fifteen seconds, i.e. 360° (one
revolution) pexr hour, in the forward direction (clockwise).
Also, a pulse signal is input to the coil 43 of the
second motor M2 once every three minutes, the hour driving

_ rotor 44 rotates through a fixed angle each time a pulse is
input - into the coil 43, this rotation is transmitted by
the second gear train G2 to the hour wheel 8, and the hour
wheel 8 is caused to rotate through 1.5° every three minutes,
i.e. 360° (one revolution) every twelve hours, in the forward
direction (clockwise).

- With the clock running in this ordinary state, when a



to their respective reference positions, and to achieve this the ordinary

cl ock running descri bed above is interrupted and high frequency signals are
i nputted into the coils 33 and 43 oflBhe first and second notors ML and M.
These hi gh frequency signals cause the m nute wheel 6 and the hour wheel 8
to rotate nore quickly than they do during ordinary clock running. Wen the
opening 72c and reflector 6¢c of the first detection neans D1 becone aldwned

whee e‘é‘ﬁﬁm‘?;k?&h""s- st “NGIGogR] 39y ALY aBBRoL Kk | Ahe ek8R M Tt
d i DO 72 h

ot Pol | BRecEIRY, bl Rery AL euARER® Wpen.'héﬂeééi 2‘*’%& S sheatyy e
receivi gdg ngaesdof ahaetﬁé%ﬁ Qeéfxﬁé't? 14§ P5p: {aye@nHy! fRe "euktentheel 6

referencé positrofd signal is O tput the nute detection sensor -11.

And, mg%&&’lﬁ %ﬂhﬁﬂ ?Bfa%%er RN Gls 35 B ddierected by Spae8drHet ection

means beco al1gned with each other, as they do once and once only per

revol ut ggRe0lilfFeittite VBeekeln |'I'<ﬂd}fofiﬁm Newr York (tengiows)tseg -
devi ce of the hour detection sensor 21 passes through the opening 92c and

i s refl enhedNew tywrk etlinet dis Albsppaped; Hackis hnecessairy dihert nghé2c and
into the | i ght receiving device of the hour detection sensor 21, and
t he houminheel wReedf 6randetheshounrwiegha8 be xotated rapidhytaxonndr
detection sensor 21. Wien the minute wheel 6 reference position signal and

to their respective. reference positions; ‘and- to achieve this

the ordinary clock runnlng described abovewxs 1nterrupted and W

high frequency signals are inputted into the coils 33 and 43

of the first and second motorsful and M2. |

These high frequency signais cause the-mihute'ﬁheei 6

and the hour wheel 8 to rotete-more*quiCkly than they do

during ordlnary clock runnlng. _ )

When the opening 72c and reflector 6c of the first
detection means D1 become aligned with each other, as-theyadc
once and once only per revolution of the;minute-wheel's,
light from the . light emittiﬁg'device-bf thefminﬁte
detection sensor 11 passes through the'céeﬁing 72c"endiiS'_
reflected by the reflector Sc,'-passes -back through the’
opening 72c and into the -- light.receiving*device of the -
minute detection sensor 11, and the-minute-Wheelzs refefenCe
position signal is outpul - ' from the minute detecticn'seﬁsor

11.

'And, when the opening 92c and reflector 22c of the



t he hour wheel 8 reference position signal are both output at the sane
time, it is deduced that the tinme exactly twelve o' clock is being

di spl ayed,- the high frequency pulse signals to the coils 33 and 43 are
stopped, and the mnute hand 6A and the-twur hand 8A stop in their exactly
twel ve o' clock positions. Fromthis state, in order to rotate the m nute
hand 6A and the hour hand 8A into positions in which they display the newy

desi gnated ci Yor k) i . nugbey of i |

e oy Eetasr, dekael sl é%%‘p%éi‘ivﬁe”i&i%%w STHER R %Z&eﬁéﬁi‘zﬁé the
h hand [ gl t] i New Y ] i

O otk oo EHEY (8 Wbl g dnbl bhal 5L LRRLANAGY GH firig Fout Timded "1V
b et L an A Lect | : 2
PLee oo 1y (LI EESRCERRN -S0RS0T 1yl eh e 0N ol BE' W3 SfASRONE”

can be di geashstiBh [ BbAs6k’ A E})&%éﬂ éhrbﬁaizlsé:g%t ﬁ%aélg.\g]lﬁj a\?zeol@tgﬁ | pgthis

preferred enbodi nent the second hour wheel ee have t he

sane nunbafefifedtas hb%(anﬁhé heefaeetdr0pRcYN gl sges MBalktgkS ¥hiBubhe third

wheel 93 with which the hour wheel 8 al so neshes, the invention™i s not
limted t opdriing @2 amd fako shd di f f er enighenfégeivihgdeetBeberaghet ed

as long as the second hour wheel 22 rotates in phase with the hour wheel 8.
Al so, jnstheark ofietectiop tsensspen2bgsandc tinel hdarasdiidel | Bghte fesenog
portions in the second wheels 72 and 92, transparent conponents can be
mpunt ed t Resdtign signabuis outputs prfemr thechbudi detecticons coemsior
v - 21. ' | |

When the minute wheel 6 reference position signal and
the hour wheel 8 reference position signal are both
output>~ at the same ‘time, it is deduced that the time
exactly twelve o’clock is being displayed, the high frequency'
pulse signals to the -coils 33 and 43 are stopped, and the
minute hand 6A and the hour hand 8A stop in their exactly
twelve o’clock positions. |

Prom this state, in order to rotate the minute hand €A
and the hour hand 8A into positions in which they display the
newly designated city (New York) time, the necessai:y number
of pulse signals are inputted into the coils 33 and 43. As a
result, the minute hand 6A and the hour hand 8A rotate
rapidly until they display New York time, and ordinary clock
running is then resumed.

As explained above, with this invention, because the

minute detection sensor 11 and the hour detection sensor 12



v

v

“wheel 72 is di sposed between the minute wheel 6 and the printed circuit

board 5, this configuration can be reversed and the m nute wheel 6 di sposed
bet ween .t he second wheel 72 and the prénted circuit board 5 instead. Wen
this is done, a light-passing portion is provided in the m nute wheel 6,
and a reflector is nounted on the second wheel 72. And simlarly, although
in this preferred enbodi nent the second wheel 92 |s dlsposed bet ween Lhe

second hour wheel 22 and the grlnted circuit board t hi.s conglguratl
can be P&FePOth BRUNLRE SBcHHT TP Hﬁ%@FeQZCHF§B6§eH°B€9mEena Hetgecond

Y"?lhi 3%%%%@1{’ ;”%F‘j St o THLS hELEERERaPoatE - wneel 2 d°”3ndaa
92, .l e

[ nventi on dedd .‘iBste% 58 *}m FEPeVeR i Ene Rg%ﬁﬁ%?%%"é@% Pebfeq

Qﬂg;{ecéh%% ro ates in ﬁ%gse W?@% Qﬁe kghge ﬁ%iﬁgg?ﬁéﬂgggond

hour whey b RektASCaAdEHe. aaéoﬁaehéseomeéft Qﬁtm@ahgsamtﬁltﬁay be
| ocated directly above'the hour wheel 8 (as viewed in 10 Figure 1) provided

that t heniHeWHEIN® Dokt wiRfch hendi Rehe wheell 8 ialdo asdas)tth8y neans
of the construction of the present invention, the mnute detection sensor

of the finventidiedld eotmdrdtedh itﬁhthﬁ.lﬁ)l‘cioﬁtﬂ:ﬁdaifdﬁ Starld dhiffiérenttti ng
device and the first |ight receiving device, and the hour detection sensor
of the senfiduieitdcinoncanabe adoptedoms i besgt bs sev@ndekciopd lkeoutti ng
wheel 22 rotates in phase with the hour wheel 8. | 'QJ
Also, instead of forming the ppen;ngs 72¢c and 92c as the
‘light-passing portions in the secondu-whEels:.72;:and= 92,
transparent cémpdnenté~¢an'be'mOuntea'theré. |
,And,'although in this preferfed.embodimént.the $écond‘
wheel 72 is'diépoéed-between-thé-minute wheel 6 _and ‘the
printed circuit boérd_s,'this'configﬁration can be  reversed..
and the minute wheel G'disposed between the second wheel 72
| and the printed circuit board 5 instead;-when this is done,
a light-passing portion is provided in the minute wheel 6, .
and a reflector is mounted on thé'“sedoﬁd. wheel ' 72.And _Q_j.
similarly, although in thiS“preferred_embodiment the second |
wheel 92 is disposed.betweenfthé second hour wheel 22 and the
printed circuit bOard-S; this COnfiguratibn can be reversed
and the second hour wheel 22 disposed between thé second

wheel 92 and the printed circuit boérd $ instead. When.this'

is done, a light-passing portion is provided in the second.



deV|ces and the second |ight receiving deV|ce are both nmounted on the sane
circuit board, and all the wiring 20 can be di sposed on this circuit board.
Ther ef or e, the clock novement has a sinple construction and is easy to
manuf acture, is suited to mass-production, and can be nade at | ow cost.

-17- CLAIMS 1. A cl ock nnvenent conpn:ﬁﬁf a first notor; a first tine

wheel connect he f| ear  tr.ain; rst detection
nmeans ™Gnpr i sﬁ’f?@’ 5'1 talrf ga p%%ff%‘?\t%df% 'ﬁ ountefoe8 H %
for detectlngwheaﬁGQZHme p03|t1on of the first tine wheel; a second nntor

0 a2 SEEON eSSy o FRNRELSH I 1Sy SSEPRH ABLAL1BLE EEAI

gear train; and a sSécon 'on neans conpri si ng
portion and a thegimotatisiryiof) the thaur Yheelicd mlﬂgtacteﬂeﬁ-eﬂo-@qu i on

of the secgndyy Hah WYEalhe Idirsscl detasd i FocaE28a be Backaeat ed on

the sane side Of the gear_trains as the first detection neans; wherein the
first and secHMathaal @2 mhieh LFotakes cip Phagat withi the Boyacti ve

posi tion correﬁﬁyyuhgu;tnbwbqéﬁItxa|g§bduutn6urcwh@emmggl1gfnbhe respective
gear train, (_)rne%fes:[sgeryr,e_s ned:t‘ll.ﬁ/ee stelcrI:eng\h 3 téct? ortl hn?éans 51 may be
locatéd directly above the hour wheel 8 (as viewed in
10 Figure 1) provided that the intervening portion of the
minute wheel 6 is transparent. '
By means of the construction of the present
\,/ invention, the minute detection sensor of the first
detection means, which comprises the first light
15 emitting device and the first light receiving device,
and the hour detection sensor of the second detection
means, which comprises the second light emitting
devices and the second light receiving device, are both
.mounted on the same circuit board, and all the wiring
20 can be disposed on this circuit board. Therefore, the
- clock movement has a simple construction and is easy to
manufacture, is suited to mass-production, and can be
made at low cost.



the first or second time wheel reaches.its respective reference position,

detect fon means 8 rortecied by the correspondtng.  UINMHIEEMETN ana i<

-«

received by the light receiving portion, so enabling*the deteéettiSon*neans to -

detect that the tinme wheel has reached¥?s reference position. 30 2.
A cl ock nnveg&gg ?S claimed in claim1l wherein the first and second =~
det ecti on e each located at ‘a respective.position on the respecyd ve

gear train wher e t.wo whedleclomsvemenn doonper singhe wheel which is furthest
fromthe detectlonfﬁ¥gl @Fif tted 35 with the reflective portion and the
wheel closer to the'détedtdon means has a portion formed therein through
18- which i ght a:aﬁlr[m:ss;lm whee | cntnecvedene thecFarstdmotoy dym 2
wherein %he e detection neans has a cut out portion. 5

4. A clock anSﬂi# stﬁﬁzfged in-any preceding claimwherein at |east
one reflective pditistn derealiondneans GPrerisknghar dightsemdtsdage with
either the Hor¥licdH a3RF A ilg H@ﬂm@in - poft £bRCkEBPVABBBELARCIRI Med in

any precedln 10 claln1where|n | t and second etection feans are
Toraed o FREsTenar BRI ShOs G HErEk gits VRRFbet i ve port| ons

carried either by tdeeores prxowe ti me wheel or by a-gear wheel -overlapped
nerently and PR nélh | Eolddalod Vo 8 et %%%'r?
by a second gear train; and

a second detectlon means comprising a: 1lght

‘emitting portlon.and a light receiving portion, for "ﬁj

detecting a reference position of the second time :

15 wheel; BRI R o

the second detection means being located on the.
same side of the gear trains as the first detection
means; o ' | o

wherein the first and second detection means are

20 each located at a respective position corresponding to
a reflective pottion of a wheel of the respective geér
train, or of the-téspecti&e time wheel, so that when
the first or second time wheel reaches its respective
reference position, light emitted from the light

25 emitting portion of the respective detection means is
reflected by the corresponding reflective portion and
is received by the light receiving portion,'so enabling
the detection means to detect that the time wheel has
reached its reference position.

30 2. A clock movement as claimed in claim 1
wherein the first and second detection means are each
located at a respective position on the respective gear
train where two wheels overlap and wherein the wheel
which is furthest from the detection means is fitted

35 with the reflective portion and the wheel closer to the
detection means has a portion formed therein through



15 that is closer to the detection neans.has a portion dvﬂ"ﬁﬂ”ﬂmﬂﬁ
t hrough which light fromthe detection nmeans associ at ed um Iukg
wheel can pass during detection of the reference position of % heé ofher t
wheel . 20 6. A cl ock novenent as clainmed in any preceding claim
wherein the or each detection nmeans is nodted on a circuit board. 7. A

cl ock noyenent conprising: independent first and second notors capable of
25 formﬁ?d and") gf §@m'§4§%wnut board; a mi.nute wheel, connected to

the first notor by 3 f| r e ddeak woaﬁemem?afyamdammt moargfﬁeﬁlfto the
second not or ond r train I tection neans or
detecting mhen%P%E% Mﬂ%@ﬁ é thF ?ﬁﬁﬁ??dﬂeaﬁﬁnﬁﬁﬁsﬁng a
m nut e detectlontSQM$oponuHMMed on the circuit board haV|ng a flrst l'i ght
emtting degice and, a finRs ei_vi ng .dev irst tr ar ent
portion, th?ough whitch IAgtCl C&h%‘fggmte?%matshé:qﬂ % I]rrbh?mén?’f??ﬁ B vi ce
passes, nount efladmowheseinhatf deaghi mgefrefﬂennlvnupdrﬂmmmglaheeIs t he

m nute wheel aaéraeae%ry af whealf wh.%hg%ﬁ:aft ""ﬁ]kfalbé)vv?{&l"i‘pén‘!‘h%a@ the
n wheel ; areflectors nDunte e other of said first
m nut e g géF§t

two overl appi n§ Wﬁ'§ﬁ°8§§oﬁé§eaWh§ﬁéd_mnth t he

A clock movement as claimed in any preceding
N 10 claim wherein the first and second detection means are
) located at respective poéitions corresponding to
reflective portions carried either by the respective
— time wheel or by a gear wheel overlapped therewith, and
wherein whichever of the first and second time wheels
15 that is closer to the detection means has a portion .
defined therein through which light from the detection
means associated with the other time wheel can pass
during detection of the reference position of the other
‘time wheel. _
20 6. A clock movement as claimed in any preceding
claim wherein the or each detection means is mounted on
a circuit board.
- 7. A clock movement, comprising:
independent first and second motors capable of
\.) 25 forward and reverse drive;
a circuit board;
a minute wheel, connected to the first motor by a
first gear train; _
an hour wheel, connected to the second motor by a
30 second gear train;
first detection means, for detecting when the
- minute wheel is in a reference position, comprising: a
minute detection sensor, mounted on the .circuit board,
having a first light emitting device and a first light
35 receiving device;
a first transparent portion, through which light



first transparent portion once only per revol utionof the m nute wheel; and -

second detection neans, for detecting when, the 10

ref erence position, conprising: an hour detection sgmumml‘ m:mm t he
circuit board, haV|ng a second light emitting device+and a- seconid Fi ght
recei ving device; a second hour wheels1®hich rotates in phase with the
first hour wheel; a second 15 transparent portion, through which Iight~

fromthe sdasm qh@;kﬁl@ﬁtlmlgtd@méélpaséeglceom%n whaedian N4

foll owl ng Rfedsk tame ONST 1 SPPhGIEIRSE! Buwot BOes2apRd P Whediee! . +REd a gear
of the second ear trgtn mhlch overl aps with.,the second hour mheel and a

refl ector, n-3RE 2cFPR¥ 8F Eheq %E@Gnﬂeﬁﬁb95ﬁ%4£ﬂﬁﬁﬂ5 wheel s,

whi ch becom&bﬁﬂapyﬁwhWhtthéhmlﬁ@ﬁ@ndhééaasaﬁaent portion once only per
revol ution of sm(j%#ist hour_whege

Vene cording to
e m S s Al SR rudtifee Snorne SEBRE BRI ARSE N o cach
si de of thawblayenﬁuppmm@ndhgehs twhiok. bécomeA alldgnethweitemtthe -

substantial é&;ﬁ¥?ﬁ¥§hf§§8rﬁgfglﬁht8n6§fSEEQCﬁeEOrFéﬂﬁﬁﬁiJnqgg 2 of the

acconpanyln
the mlnute wheel and :

second detection means, for detect;ng when the -
» 10 hour hand is in a ‘reference. pos1tlon, comprising: an
hour detection sensor, ‘mounted on the circuit board,
having a second light emitting device and a second :
light rece1v1ng device; a second hour wheel, which U/
rotates in phase with the first hour.whéelr a second
15 transparent portion, -through which light from the
second light emitting device passes, mounted on one of
the following second two overlapping wheels: the second
hour wheel, and a gear of the second gear train which
overlaps with the second hour wheel; and a feflectér,
20 mounted on the. other of said second two overlapping
wheels, which becomes aligned with the second |
transparent portion once only per revolution of said
first hour wheel. | _
8. A clock movement according to claim-7, in
- 25 which the first and second motors are disposed one on ' ‘LJ'
each side of the first and second gear trains. '
9. A clock movement substantially as herein
described with reference to Figures 1 and 2 of the
- accompanying drawings. |



