DI SPLAY APPARATUS FOR A TI MEPI ECE The present inventi on,{eﬂﬁitéts it Qudh

i nproved di spl ay apparatus for a timepiece such-as a wist watch, clock or
the like. Tinmepieces such as wist watches are known in which the 5
phenonenon of polarisation is used to enhance the display. For exanple,
transparent material exhibiting birefringence has been enployed in

conj MaTtion with the hour-hand, m nute-hand and the second-hand for the

pur pose of varying colours thereof. Fwi-her, a wist watch is also known in
10 which a polarising plate is nounted rotatably so as to display the tine
by allowing only the rel eveigP kAl ARHARARUSIFQGRD S IMERIEDRd. A pair of

pol ari sing plates can be arranged for rotation relative to each other, by

nounting one of epjr5 s:)% ardsid IIOJ ates QL8 Jotafiy hancffcfplf tng, shatt

ti mepi ece novenen e case a wat C t he seco

the other relafy \{'Eattx.& the 4 aéméaam ssmrsescta Qbidd vlastamqutow to
ensure that hé 5 plates ‘are nmounted properly, otherw se undesirable
deformati on ¢ dipsd Qritdedn 20 is likely to occur, resulting in a |ack of

coi nci dence between the light transm ssive axes of the paired polarising
plates, (i.e. |agke¥ia@naddancs hatiwenddthes birad Mdowdl ane wiidhehe
linearly polarised light and the |ight transm ssive axes of the polarising
pl ates), Vi GhelBEnaas o5 oyl dhidoricn tihe dsweco enhance the display.

For example, tfansparent material exhibiting birefringence
has been employed in conjunction with the hour-hand,
minute-hand and the second-hand for the purpose of varying
colours thereof. Further, a wrist watch is also known in
10 which a.polérising plate is mounted rotatably so as to
display the time by allowing only the relevant dial
character to be displayed.
A pair of polarising plates can be arranged for
rotation relative to each other, by mounting one of the
15 polarising plates on a rotating shaft of the timepiece
movement, in the case of a watch, the second-hand driving
L/j shaft,-fhe other relative to the dial. In this connection,
it is important to énsure that tﬁe plates are mounted
ﬁroperly; otherwise undesirable deformation or distortion
20 is likely to occur, resulting in a lack of coincidence
Between the light transmissive axes of the paired polarising
plates, (i.e. lack of coincidence between the vibratory
plane of the.linearly polarised light and the.light
transmissive axes of the polarising plates), which obscures
25 or distorts the image.
An object of the present invention is to overcome the

aboie problem and to ensure that the visual image is



An obj ect of the present invention is to overcone the above problem and t.o
ensure that the visual inmage is -2- displayed clearly at a predeterm ned
periodical time interval. In accordance with the present invention, we ~ -
propose a display apparatus for a tinepiece, having a dial 5 Conprlsrng a

pl ate bearing an inmage to be displayed and a first polarising plate s
overlying the image and fixed relative thereto; and a second polarisin

plate which is disposed in a plane parallel to the first polarising plate
and rotatable thereto by a second shaft eR-the 10 ti nepi ece novenent, said
second pol arising plate being nmounted on said seconds shaft by a headed

shank and 0p99§g£§%aacs§e§;1§ag@ aesgaqeegkaahaangepheh%CQ@'gmee'd bet ween

t he head of sai a“washer . cooperating therew th and thereby
mai nt ai ned pagakkelito said first polarising 15 plate. The above and ot her
obj ects, features and advantages of the present invention will becone’

apparent fromthg fekbpwhREedQE&hi RheOBrbY WY 10k e8%2BR!, e vaf ptrbgoe@ef erred
enmbodi nent s.

a display apparatus for a timepiece, having a dial

5 comprisingz;late béaring an ihage to bé displayed and a
first polarising'plate overlying the'image and fixed
relatiQe thereto{ énd a'second poiéfising plate which
is disposed iﬁ a plane parallel to theffirgt polarising o/
plate and rotataﬁle ﬁhereto by a second shaft.of the

10 timepiece mévément, said second ﬁolarising plate being
mounted on said seconds shaft by a headed shank and.oppdsité
faces of said second polarising plate being held bétween
the head of said shank and a washer cooperating therewith
and thereby maintaiﬁed parallel to said first polarising

15 plate. |

The above and other objects, features and advantagesi

of the'present inventioﬁ will become appafent from the

following description by way of example of the preferred

embodiments.



-3- Reference is made to the acconpanying draw ngs, in which: Figure 1 is a
perspective view of a wist watch including display apparatus in accordance
with the present invention; Figure 2 is a part cross-sectional view of the
wist.'5 watch shown in Figure 1; Figure 3 is.a plan view of a first

pol arizing plate; Figure 4 is a plan view of a base of bottomplate; Figure
5is._a side view partly in cross-section of a nounting fixture; and 10
Figure 6 is a fragnentary view partly in cross-section, showing a detail of
the display apparatus. Figure 1 shows an anal ogue display type wist watch
21 having a substantially circular dial or®face on which a picture of a
girl is displayed. 15 As will be seen fromthe part cross-sectional view
of Figure 2, the case 5 of .the watch 21 is fitted with a transparent face
cover 27 and rear cover 23 and cgptains a frame 22 which serves to secure

the wat ch mOVWdMEK s & WAt &naf§ PLTPATHAG Htd "®Sar & "nothrhedd

respectively Zg_ion rot,at.i_n sréaf t seczcawginq,.ZQ CAIBJ ven hy & he trr%verrec% 4i The

dial or face o tgﬁ‘é"ewe%t S hAFES a1 Cuidr Pase Plate “F G Wil qi

g;;g??egl gs Edlqlcsg lga.lgts %:p%r%g%tse i?xr a%lcsoci‘ dzalnrt.r:%d%:iot:fh Sc@ueeetp r‘nt:-:asteenrtI a‘1|nvseunq0:.hl 06}18;

Figure 2 is a part cross-sectional view of the wrist
5 watch shown in Figure 1;
Figure 3 is a plan view of a first polarizing plate;

\/ Figure 4 is a plan view of a base of bottom plate;

.Figure 5 is a side view partly in cross-se¢tion of a
mounting fixture; and

10 Figure 6 is a fragmentary view partly in cross-section,
showing a detail of the display apparatus.

Figure 1 shows an analogue display type wrist watch
21 having a substantiélly circular dial or face on which a
picture of a girl is displayed.

15 As will be seen from the part cross-sectional view of
Figure 2, the case 5 of the watch 21 is fitted with a
transparent face cover 27 and rear cover 23 and contains a
frame 22 which serves to secure the watch movement 4. A
minut? hand 7 and an hour hand 8 are mounted respectively

20 on rotating shafts 28 and 29 driQen by the movement 4.

The dial or face of the watch includes a circular base
plate 3 on which is disposed a thin display plate or disc 2
made of sheet material such as paper, plastics material or
metal or the like and beafing a picture, pattern, photograph;

25 symbols or any other image to be displayed. One tép of the

display plate or disc 2 is a first polariéing plate or



nmetal or the like and bearing a picture, pattern, photograph,, 25 synbol s or
any other image to be displayed. One top of the display pl ate or,disc 2 is.
a first polarizing plate or disc 1 adapted to convert natural "light fo .
linearly polarized light. To locate the plates 1 to 3 in a desired rélative
‘position, the circular base plate or disc 3 (Figure 4) has a number of :
upwardly projecting lugs 16 (four shown) 5 that are equally angularly
spaced around its periphery to engage withotches 10 in the first
pol arizing plate 1 (Figure 3) and simlar notches in the display plate 2.
Radial slits 17 on each side of each of the lugs 16 serve to -prevent
deformation of the base plate due to forces 10 applied to the lugs 16. The
base plate 3diardif alspteal ani Ziony ¢y tatraa thzAs pagt eloy Mhavearagnt ral hol es
26 and 25 and the display plate also has a central hole (not shown)
enabling theodeali ze: flagetassawblipdardietd plletteavar tohg shafd da3iire drhi ch
position it is held 15 firmy against the novenent 4 by an abutnment 24 in
t he form of raldeuwneapcisy tpioo,edthieng irricm laroed et pa dtd eri arisef I HE igagieng )
5. If desired, the image to be di splayed may be printed directly on the
base pl ate besawoindimbgrt lod e rfddy progrartdng 20 gl S A\ gpiratsdhoom )i sc 2.
5 that are equally angularly spaced around its periphery to

engage with notches 10 in the first polarizing hlate 1

(Figure 3) and similar notches in the display pléte 2.

"Radial slits 17 on each side of each of the lugé 16 serve
to prevent deformatibn of the base plate due to forces

10 applied to the lugs 16.

The base plate 3 and first pclarizing plate 1 respectively
have central holes ?6 and 25 and the display plate also haé a
central hele (not shown) enabling the dial or face assembly
to be fitted over the shaft 29 in which position it is held

15 firmly against the movement 4 by an abutment 24 in the form of
a downwardly pfojécting rim around the interior of the
caéing 5.

1f desireé, the imége to be displayed may be printed

directly on the base plate so avoiding the need for a separate
20 displéy'plate or disc 2.

A second polarizing plate or disc 6 which like the plate 1
is adapfed to convert natural light to linearly polarized
light, is mounted above the hands by means of a mounting
fixture 11. The shank 13 of the fixture which passes

25 through a central hole 9 in the disc, has a bore formed

coaxzally in the shank within which the second hand drive



A secqnd polarizing plate or disc 6 which like the plate 1 is adapted to
convert natural light to linearly polarized light, is nounted above the
hands by nmeans-of a nmounting fixture 11. The shank 13 of the fixture which
passes 25 through a central hole 9 in the disc, has a bore forned coaxially
in the ghank W thin which the second hand drive -5- shaft 19 is tightly
recei wed, the disc 6 -being held sandwi ched between a washer 14 fitted
around the shank 13 and a head 12 of the fixture 11, fromwhich it is
reflected to return along the sane path back toward the eyes of 5 the user.
Thus, the image on the display disc can be observed. On the other hand,
when the |ight-transm ssive axes of the discs are di sposed orthogonally,

the image onghherdigphaytdprely beeedwsai,nvhsi Biec bnvphiageneida second
hand an arrow 30 may be narked on the second polarizing disc 6. 10 Wth

the structurgaplivibrewabebwoent i BERLEReri Danvietgeneralnaenie EApheneRt £Ad
according to the teaching of the invention, an image in the formof a

pi cture, phoidogeaphb2 or the Fikeursf anpgafrem provhded o8 rbeldespbay plate
can be displayed periodically at a predetermined tine interval, whereby the
15 di splay ofothetdral apbagetbt theet patpi beekcanwbhedatbentyasedfby t he
periodical variation or change thereof.

5 the user. Thus, the image on the display disc can be
observed. On the other hand, when the light-transmissive
axes of the discs are disposed orthogonally,.the image on the
display disc 2 becomes invisible. 1In place of a second hand
an arrow 30 may be marked on the second polarizing disc 6.

10 With the structure of the watch or timepiece in more general
sense implemented according to the teaching of the invention,
an image in the form of a2 picture, photograph, or the like
information provided on the'display plate can be displayed
periodically at a predetermined time interval, whereby the

15 display of the diallplate of the timepiece can be
accentuated by the periodical variation or change thereof.

/ Further, by virtue of such structure in which the
first polarizing disc to be mounted on the dial plate is
sandwiched between the base plate and the case with the

20 second polarizing disc being mounted with the aid of the
mounting fixture, there arises no'possibility of the polarizing
plates being deformed or distorted, whereby the contents
or information carried by the display disc can be clearly
observed owing to the feature that the incoincidence between

25 the light transmissive axes of the pair polarizing plates as

well as distortion of the image of the display or %ial



Further, by virtue of such structure in which the first polarizing disc to
be mounted on the dial plate is sandw ched between the base plate and t he
case with the 20 second pol arizing disc being nmounted with the aid of the’
nmounting fixture, there arises no possibility of the polarizing plates
bei ng deforned or distorted, whereby the contents or information- carried by
the di splay disc can be clearly observed owing to the feature that the%.s

i ncoi nci dence between 25 the light transm ssive axes of the pair .polarizing
plates as well as distortion of the i mgge of the display or dial pl ate
can be positively excluded. In'operation, the second polarizing disc 6
fixely nounted on the second-hand rotating shaft 19 perforns one. conplete
rotation per mnute. Consequently, the light 5 transm ssion axes of the
first andpdetendapolbar irpdisig iplediveeXc luftE G coi nci de with each ot her once
every thirty seconds. Wien the light-transm ssive axes of the two discs

coi nci de t he REnnezeingYdeinar ithed s9qnd troremizingitdirsoudh fiilee lsecommhted
polarizing disc 6 will travel through the first polarizing dISC 10 1 to

i mpi nge uﬁanthﬁeSGF§MQQP%ﬂ%uquatlng shaft 192 performs one

complete rotation per m1nutef Consequently, the light

% transmission axes of the first and second polarizing plates 1
and 6 coincide with éach other once every fhirty éecchdé.'When
the light-transmissivé axes of the two discs coincide ‘i/'_
the linearly polafized light transmittedthroughlthé second
pélarizing'disc 6 will travel thfough the first polarizing disc

10 1 to impinge upon the diSplay disc 2.



-7- CLAIMS 1. A . di splay apparatus for a tinepiece, having a dial
conprising a plate bearing an imge to be displayed and a first polarising
pl ate overlying the image and fixed relative thereto; and a second
polarising plate which is 5 disposed in a plane parallel to the first

pol arising plate and rotatable relative thereto by a seconds shaft of the
ti nepi~ete novenent, said second polarising plate being nounted on said
seconds shaft by a headed shank and opposite faces of said second

pol ari sing plate being held 10 between thé head of said shank and a washer
cooperating therewith and thereby maintained parallel to said first
pol-arising pl &L&IM3. Appar atus according to claim1l wherein the inage

bearing plate conprises a display plate carried by a base 15 plate the base
pl ate having PFetai Ai A§smdans azpengtuse fper ephdémabiedge hhehegl acdgageabl e

I n notches along the peripheral edge of the first polarising plate,
respectively f8mPR&FEPE RaPRR&ienPERE1AESPPay mpESt £0ahe BAePfrysd ppHari sing

plate in a sugerlnposed structure, the peripheral 20 edge portion of the
first polaris ngs ﬁlaPéaBéFﬁQgpPé§§éd°a@aﬂﬁéﬂstﬁéebagégslapé B¥*gdporti on of
a case. 3. ?8 arat us ccordln to claim i m2, wherein the

second- hand 0 ﬁg ¥|n53658§°|s gpFa888°Bé 8°§8FP§BP§ PﬁBFEaFBFCHarRéd on
the Second5roﬁ§§ggggdp9harl%lggeplgrallel to the first polarising plate

androtatable relative thereto by a seconds shaft of the
W timepiece movement, said second polarising plate being
mounted on said seconds shaft by a headed shank and
opposite faces of said second polarising plate being held
10 between the head of said shank and a washer cooperating
therewith and thereby maintained parallel to said first
polarising plate.
2. Apparatus according to claim 1 wherein the image
bearing plate comprises a-display plate carried by a base
15 plate the base plate having retaining means along the
peripheral edge thereof engageable in'notqhes along the
pqripﬁeral edge of the first polarising plate, respectively
to thereby maintain the display plate and the first
polarising plate in a superimposed structure, the peripheral
20 edgehportion of the first polarising plate being pressed
against the base plate by a portion of a case.
3. Apparatus according to claim 1 or claim 2, wherein
the second-hand of the timepiece is replaced by a suitable
indicator marked on the second rotatable polarising plate.
25 4, Apparatus according to claim 1, further comprising

a case in which the image-bearing plate, seconds shaft

R R




25 4. Apparatus according to claim1, further conprising a case in whigch
the i mage-bearing plate, seconds shaft. .-8- and the second po] ari si ng
plate are housed and a fixing means conprising a hol d-down portion forned
on the inside of the case, wherein said hol d-down portion abuts a top
surface of the first polarising plate whereby the 5 first polarising plate
and the image-bearing plate are fixedly held together on the base platé~55.
A tinmepiece incorporating a display apparatus as clainmed in any preceding
claim 6. A tinmepiece constructed ard arranged substantially 10 as

her ei nbefore described with reference to and as illustrated in the

acconpanyi ng draw ngs. . - 4
pany % the %ecopd polarising plate are housed and a fixing_

‘means comp#ising a hold-down portion formed on the

inside of the case, wherein said hold-down portion abuts

a top surface of thé first polarising plate whereby the
5 first polarising plate and the image—bearing plate.are

fixedly held together on the base plate.

5. A timepiéce incorporating a display apbarétus és

claimed in any preceding claim,.

6. A timepiece constructed and arranged substantially
10 as-hereinbefore_described with reference to and as

illustrated in the éccompanying drawings.
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