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This invention relates generally to a punp spriaysr’
\e55|on type, and is an inprovenment over the spray punp
our. U.S. patent 4,941, 595.
$ S 1

OPTICAL RECORDING MEDIUM

AND METHOD OF MANUFACTURING SAME

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to an optical re-
cording medium and a method of manufacturing such an optical
recording medium.

Description of the Related Art:
There have been known optical recording mediums

such as optical disks, cards, etc. for recording and/¢r in-

-formation such as audio information, video information, etc.

‘with the application of light. It has been proposed to in-

crease the amount of information that can be recorded on an
optical regording medium by employing‘an information record-
ing surface thereof which is of a multilayer structure.

One such proposal is illustrated in FIG. 1 of the

accompanying drawings. As shown in FIG. 1, an optical disk

‘has a pair of first and second recording members 1, 2 which

comprises respective transparent substrates 1S, 2S, respec-

‘tive information areas 1M, 2M disposed on respective sur-

‘faces of the transparent substrates 1S, 2S and carrying re-

corded information in the form of information pits, and re-

spective reflecting surfaces 1R, 2R of evaporated aluminum,

for example, disposed respectively on the information areas

'lM,.ZM. The first and second recording members 1, 2 are
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Normal |y, punp sprayers of the type to which the present invention is
di‘rected include a reciprocating punp plunger having a discharge passage
termnating in a spray cup which reciprocates together with the plunger for
di spensi ng product under pressure during each pressure stroke in which a
sliding discharge valve is forced open %h response to a build up of
pressure in tHR P toCBaRRESthedt NHL alnh@dBBE @Ye D3ItwDih e AnFormagivht h t he
plunger, the spray path shifts relative to a fixed target. The need
arises for therenevisl opMofading xatdicztlearge such that the spray cup is
stationary during plunger reciprocation to thereby nore accurately fix the
spray path to a fixed taFget readinggrspeprodgecing recorded information

from the information areas 1M, 2M, reading light

{{hereinafter referred to as reproducing light) 1L is applied
o the information area 1M through the transparent substrate
5§, and reproducing light 2L is applied to the information

drea 2M through the transparent substrate 2S. Therefore, a

“‘Hrive unit for use with the optical disk has a double opti-
a1l pickup structure including two playback optical pickups
‘positioned in confronting relationship to the opposite sur-
*faces of the optica} recording medium for abplying reproduc-
“ing light to the respective information areas 1M, 2M, or
“alternatively, a single optical pickup for applying repro-
‘ducing light to the information areas 1M, 2M which have se-
“lectively been brought into facing relationship to the opti-
‘cal pickup by reversing the opticél disk.
The drive unit of the double optical pickup
‘structure is large in size, made up of a large number of
‘parts, and heavy in weight. The drive unit with the single
‘optical picKdp needs a complex mechanism for automatically
:?Eeversing the optical disk in order to successively repro-
?f?%uce recorded information from the information areas 1M, 2M.
: E%merefore7 the drive unit with the single optical pickup is
'iihlso large in size, made up of a large number of parts, and

Eheavy in weight.



Moreover, it is desirable to retain the benefits achieved by the 4,941, 595
patented spray punp providing for separate springs for the punp plunger
and the discharge valve in a preconpression punp sprayer having a fixed

di scharge. Fewer nol ded parts for the punp are required thereby
translating into reduced nol di ng 3

To avoid the above difficulties, there has been

oposed an optical recording medium capable of reproducing

formation recorded on two-layered information recording

areas with light applied from one side of the optical re-

ffébrding medium. The optical recording medium and a method

of manufacturing same will be described below with reference
to FIGS.. 2A through 2D of the accompanying drawings.
As shown in.FIG. 2A, a first transparent sub-
'fﬁgtrate 21s is injection-molded of polycarbonate (hereinafter
':f%éferred to as “PC”) which has a first information area 1M
. ‘Comprising information pits representative of recorded in-
?formation. Then, as shown in FIG. 2B, a semitransparent
3"'f?:})ptical layer 23, for example, a sputtered layer of SiN, is
1jfbrmed on the first information area 21M for controlling the
“transmittance and reflectance in the first information area
'ﬁM at desired values. Thereafter, a second information area
‘is formed of an ultraviolet-curing resin on the semitrans-
f@arent optical layer 23 by a photopolymerization process,
‘e.g., a so-called 2P process. More specifically, as shown
“in FIG. 2C, a stamper 25 having a pattern of convex and con-
_‘éave shapes for forming a second information area is pressed
'éﬁgainst the semitransparent optical layer 23 through an ul-
'?ﬁraviolet-curing resin 24, and then the ultraviolet-curing
';fesin 24 is cured by an ultraviolet radiation applied from
‘the side of the first transparent substrate 21S. Thereaf-
iter, as shown in FIG. 2D, the stamper 25 is removed, leaving

‘a second information area 22M, transferred from the pattern
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-2- costs and assenbly while enhancing the easy operation of the punp.

It is further desirable to provide a punp sprayer which is nore conpact
t han those known sprayers requiring a reciprocating spray cup, while at
the sane tine providing for sinple and easy fabrication and-use of the
punp having both punp primng and contarner venting features.

SUMVP\?Y OF THbs Id$AvEk @Nd concavétshped oIbi@et samp&e I8 e ttHenvwant i on
provi de a

traviolet-curing resin 24. A reflecting film 26 of evapo-
rated aluminum or the like is deposited on the second infor-
Mation area 22M, and then covered with a protective layer 27

0f a photosetting resin or the like. In this manner, the

: optical recording medium with the first and second informa-
ion areas 21M, 22M is manufactured.
For reproducing information recorded on the opti-
““#al recording medium with light, the light is applied to the
““Bptical recording medium from the side of the transparent
“substrate 21S. More specifically, as shown in FIG. 2D, to
“Yeproduce recorded information from the first information
‘drea 21M, reproducing light 21L which is focused on the
‘first information area 21M is applied from the side of the
iﬁransparent'substrate 21s, and light reflected by the first
“fnformation area 21M is detected to read the information.
%ﬁo reproduce recorded information from the second informa-
‘tion area 22M, reproducing light 22L which is focused on the
- “$econd information area 22M is applied from the side of the
1transparent substrate 21S, and light reflected by the second
Ynformation area 22M is ‘detected to read the information.
Since the information recorded on the first and

“Sécond information areas 21M, 22M can be reproduced with

Ei%ght applied from one side, a drive unit for use with the
i%?tical recording medium may have a single optical pickup.
‘A5 the optical recording medium does not need to be re-

“Yeérsed, the drive unit may be small in size, light in

to



preconpressi on punp sprayer which avoids the aforenoted drawbacks, while
retaining the advantages derived fromsuch-a sprayer of the 4,941,595 type
suitable for a wide range of liquid viscosities and for a wi de range of

pr econpr essi on val ues. This objective is attained by the provision of
a punp sprayer having a stationary discharge and of conpact construction
whi ch is easy;9 H@erﬁxﬁ‘plé“i% 3trREYGRd, AP aRf ¢PladgemBREL S p&MERS

cont ai ner vent[ng and punp prinmng featlures of sinple construction, all of
whi ch r endershEbguse e Hirmatieh! ¥re&fi BE1iy drted by tﬂée@ﬂeﬂré@e-

8s, the optical recording medium is required to be formed
i1 layers, and cannot be mass-produced efficiently.
SUMMARY OF THE INVENTION

It is therefore an object of the present inven-
ion to provide an optical recording medium which allows
nformation to be reproduced from and/or reccrded on a plu-
'fﬁﬁlity of layered information areas with light applied from
%ﬁﬁe side of the optical recording medium, permits a drive
Ynit for the optical recording medium to have a single opti-
'?ﬁal pickup without the need for reversal of the optical re-
f%brding medium, and can be mass—produced highly efficiently.

According to the present invention, there is pro-
*¥ided an optical recording medium comprising a first record-
*ﬁng member having a first light-transmissive substrate and a
‘first semi-lighi—transmissive information area disposed on a
‘Burface of the first light-transmissive substrate, a second
_5feéording member having a second substrate and a second re-
”%leétive information area disposed on a surface of the sec-
‘énd substrate, and a transparent layer, the first recording

“miémber and the second recording member being joined to each

~other with the transparent layer interposed'therebetween
;ﬁﬁith the first and second information areas facing each
%5ther.

According to the present invention, there is also
?ﬁrovided a method of manufacturing an optical recording me-

’

This Sheet Has Been Replaced

T

WIS SHEET HAS BEER
REPLACED




BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a vertical sectional
vi'ew of the punp sprayer according to the invention show ng the punp
sprayer in its inactive position;

-3- Figure 2 is of viewsimlar to gigure 1 showi ng the punp

ﬁium, comprising the steps of separately fabricating a first

! ording member having a first light-transmissive substrate

fid a first semi-light-transmissive information area dis-
osed on a surface of the first light-transmissive sub-

. “Strate, and a second recording member having a second sub-

trate and a second reflective information area disposed on
a surface of the second substrate, and joining the first

: “Yecording member and the second recording member to each

z%ﬁther with a transparent layer interposed therebetween with
%he first and second information areas facing each other.

The terms “light-transmissive”, “semi-light-
’ﬁ%fansmissive", ”ref%ective", and “transparent” used herein
“4re intended to signify the properties capable of transmit-
“ting, partly transmitting, réflecting, and passing light
‘that is applied to optically reproduce information from and
“Fecord information on the optical recording medium.

With the arrangement of the present invention,
the first recording member with the first information area
“and the second recording member with the second information
 §rea are fabricated separately from each other and then
“joined to eath other, resulting in a laminated structure of
he first and second information areas. Since the first
,iinformation area is semi-light-transmissive and the second
‘information area is reflective, information can be recorded
on and/or reproduced from the first and second information
areas with light WHich is applied from the side of the first

information area.

This Sheet Has Been Repla
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plunger in its depressed position during punp primng; Figure 3 is a
perspective view of the Figure 1 punp sprayer; Figure 4 is a side

el evational view of the Figure 1 punp sprayer shown nounted on the neck of
a container partly shown, and a shroud cover and plunger cap shown in

section; and Figure 5is a viewsinlar to Figure 4 showing the

pl unger cap and pl unger d@ﬁﬁﬁﬁsQﬁséﬂftfﬁbﬁnhﬁph%@ dRAwRNES Ng operati ons.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Turning now to the draw ngs
wherein |ikesteference gheyactiey & cebes-tectidgarnd sooreapeddizeg-parts

t hroughout ™ tHe

ional optical recording medium;
FIGS. 2A through 2D are cross-sectional views
owing a process of manufacturing the conventional optical

ecording medium;

FIG. 3 is a cross-sectional view of an optiqal
%Egcording medium according to the present invention;

FIG. 4 is a cross-sectional view of a first re-
%brding member of the optical recording medium according to
“Yhe present invention;

FIG. 5 is a cross-sectional view of a second re-
{@brding member of the optical recording medium according to
“Yhe present invention;

FIGS. 6A and 6B are diagrams illustrative of di-
*féctions in which recording progresses on respective infor-
“ation areas of the optical recording medium according to
‘Yhe present invention; and

FIG. 7 is a cross-sectional view of an injection-
‘fiolding mold used in a process of manufacturing the optical
“FYecording medium according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The principles of the present invention are ap-
;Eiied to an optical recording medium such as an optical
fdisk, a card, etc. for recording and/or information such as
éﬁhdio information, video information, etc. with the applica-

‘tion of light.



several views, the punp sprayer according to the invention is generally
desi gnated 10 throughout the several views, the sprayer having a punp
housi ng 11 which includes an internally threaded closure 12 for nounting
the sprayer to the neck of a container 13 partly shown in Figs. 5, 6.
The punp housing includes a depending sea® skirt 14 located wthin the
closure for sealing engagegens ¥hdks e drdaer s88E {86 ean Uptitgicankai Neb
neck when the punp is nounted in place. A discharge barrel or tube 15
il ¥hef ptésefeMnvintidn §s0hpplfed) S It ROM(@EHE-Bnly
age 16 termnating in a discharge orifice 17 located in a
eredyygt-type having information areas comprising pits in a

di scharge pa
spray cup 18

pattern of convex and concave shapes representative of in-

ormation that can be read by the application of light

The optical recording medium or disk according to
he present invention comprises a first recording member 31
| &Eaving a first light-transmissive substrate 31S which sup-
orts on one surface thereof a first semi-light-transmissive
-iinformation area 31M, as shown in FIG. 4, and a second re-
‘¢ording member 32 hgving a second substrate 32S which sup-
‘ports on one surface thereof a second reflective information
“area 32M, as shown in FIG. 5. The first and second members
lél, 32 are joined to each other by a transparent layer 33
%ith the first and second information areas 31M, 32M con-
‘fronting each other.
Reproducing light 31L, 32L for reading informa-
‘tion recorded by pits on the first and second information
areas 31M, 32M as shown in FIG. 3 is applied to the optical
‘fecording meédium or disk from a surface of the first record-
“ing member 31 opposite to the first information area 31M,
i.e., a back surface of the first recording member 31.
The first information area 31M, which is semi-
:ﬁight—transmissive, has a reflectance ranging from 20 % to

50 % and a transmittance ranging from 30 % to 80 %.



free end of the tube 15. A di scharge val ve seat 19 opening into
passage 16 and having an upper conical surface is formed at the inner end
of passage 16 _ -4- together with a
portion of a sleeve 21 nounted within the housing which supports a dip
tube 22 extending into the container. Ang

The second information area 32M, which is reflec-
fffive, has a reflectance of 60 % or more.

The first and second information areas 31M, 32M

ave respective recording tracks 31T, 32T (see FIGS. 6A, 6B)

’*féfranged coaxially with each other. As shown in FIGS. 6A

ja?ﬁnd 6B, recording progresses in the first and second infor-

ation areas 31M, 32M, as they rotate, in the same direction
»iﬁndicated by the arrows as viewed from the side from which
“the reproducing light is applied.

As shown in FIG. 6A, the recording track 31T of

‘the first information area 31M extends progressively radi-
_E%lly outwardly along the direction in which recording pro-
‘gresses as indicated by the arrow. As shown in FIG. 6B, the
-’recording track 32T of the second information area 32M ex-

tends progressively radially inwardly along the direction in

‘which recording progresses as indicated by the arrow.

The optical recording mediuh or disk according to
the present invention is manufactured as follows: The first
‘fecording member 31 with the first light-transmissive sub-
‘Strate 31S supporting on one surface thereof the first semi-
‘light-transmissive information area 31M, as shown in FIG. 4,
‘and the second recording member 32 with the second substrate
328 supporting on one surface'thereof the second reflective
‘information area 32M, as shown in FIG. 5, are fabricated
‘separately from each other.

If the information areas 31M, 32M comprise pits

‘representing recorded information, as shown in FIG. 3, then
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inlet valve port forns a conical inlet valve seat 23 at its upper surface
supporting an inlet ball check valve 24. An upper extension of sleeve 21
is formed as a punp cylinder 25 fixed wthin the punp housing, and a
cup-shaped cover 26 fixed to the housing surrounds cylinder 25 in spaced
relation to therewith define an annul ar 1§ap 27. The cover has a central

openi ng 28 QQHﬁQEQszaﬁddEQEEEHEFEéEH@ih rméhﬂe@@ 31, 32 arePYmReBtYBHET

having a p|ston cup 31 is nounted within punp cylinder 25 for “sliding

seal i ng engag WfaadEEgﬁﬁi%)é@rﬁ:miesliﬁV\@ﬁéhYa§Xﬁ@"&* Rthe QQREeCBY, aannul ar
pi ston seal.s:32 and 33 pl unger head or button 34 extends upwardly from

t he piston. CXMbld 40 (see FIG. 7). For injection-molding the first re-

'fweardlng member 31, a master stamper 41 having a pattern of
“Gonvex and concave shapes for forming the first information

area 31M is placed in the cavity of the mold 40, and a

tr¥ansparent resin such as PC, for example, in a molten state

1:%5 injected into the cavity. For injection-molding the
*First recording member 31, a master stamper 42 having a pat-
“ern of convex and concave shapes for forming the second
‘information area 32M is placed in the cavity of the mold 40,
“dnd a transparent ;gSin such as PC, for example, in a molten
“Gtate is injected into the cavity.

The pattern of convex and concave shapes on one
‘0f the master stampers 41, 42 represents inférmation re-
‘¢orded successively radially outwardly from its center in
“@ither a clockwise or counterclockwise direction around the
‘Center, and the pattern of convex and concave shapes on the

"bther of the mastef stampers 41, 42 represents information
‘tecorded successively radially inwardly toward its center in
“@ither a couhterclockwise or clockwise direction around the
“knter.

’ The master stampers 41, 42 may be fabricated in a
éﬁﬁown manner. Specifically,'a glass substrate having a mir-
“Fbr surface, for example, is coated with a photoresist,
“which is then exposed to a pattern image by a laser beam

7%%ﬁch has been modulated, e.g., turned on and off, with in-



and projects through central opening 28 so as to extend a predeterm ned
di stance above upper wall 35 of cover 26. The plunger is spring
biased into its inactive position of Figure 1 by the provision of first
spring means which may be in the formof a coil spring 36 extending

bet ween t he undersi de of piston cup 31 amd the upper face of support | egs

30,019, ﬁatéﬂ}%f'%é%?’. SoPrediiad. hg12, RRY, L8efe Poif (o Mg 281!
shoul der 41 fi a@%‘a? geiﬂ :céf g; % %Gﬂsg%#&”ar?é‘ mcpfiﬁf Sratdrl H. ly

agai nst inner’-circular there ormn contai né vent
val ve and_vaiﬁ%éfgﬁybely to the glass substrate to scan the same. There-

 fter, the pattern image on the photoresist is developed
7§nto a pattern of convex and concave shapes, which is then
lated with a metal, such as silver, thereby forming a disk
naster. . The disk master is plated with a metal such as
“Hickel, forming a metal mask having a pattern of convex and
“oncave shapes that is a reversal of the pattern of convex
“#nd concave shapes on the disk master. The pattern of con-
‘Yex and concave shapes on the metal mask is thgn plated with
’a metal such as nickel, forming a mother having a pattern of
:-éonvex and concave shapes that is a reversal of the pattern
‘of convex and concave shapes on the metal mask. The mother
is similarly plated, forming the master stampers 41, 42 hav-
_'&hg a pattern of convex and concave shapes that is a rever-
_'Sal of the pattern of convex and concave shapes on the
‘mother.
When the photoresist on the glass substrate for
‘“the formation of one of the master stampers 41, 42 is ex-
‘posed to a pattern image by a laser beam modulated with in-
formation to be recorded, the laser beam is applied to the
Eﬁhotoresist successively radially outwardly from its center
'%ﬁh either a clockwise direction, for example, around the
é%enter. When the photoresist on the glass substrate for the

_“formation of the other of the master stampers 41, 42 is ex-

' ',"';.-f--;:_jbsed to a pattern image by a laser beam modulated with in-



Pl unger button 34 may be of conical shape as shown so as to forman
annul ar gap 43 (Fig. 2) upon plunger depression whereupon

shoul der 41 of the piston cup is noved away fromcircul ar edge 42
permtting the entry of air during plungfg reci procation into the

formation to be recorded, the laser beam is applied to the
i?@hotoresist successively radially inwardly toward its center
:*ﬁn either a counterclockwise direction, for example( around
:ff%he center.

- Using the master stampers 41, 42 thus fabricated,
“¥he first transparent substrate 31 with the first informa-
“"ion area 31M thereon and the second transparent substrate
32 with the second information area 32M thereon are injec-

‘tion-molded.

As shown in FIG. 4, a semitransparent film 34 of
S§iN, Si0,, or the like is deposited to a thickness of 150 A
on the first informétion area 31M by evaporation, sputter-
ing, or the like. The semitransparént film 34 thus depos-
"ited makes the first information area 31M semi-light-

ftransmissive, having a reflectance ranging from 20 % to 50 %
‘and a transmittance ranging from 30 % to 80 %, as described
above.

As shown in FIG. 5, a film 35 of aluminum or the
like is deposited to a thickness of 500 A on the second in-
formation area 32M by evaporation or the like. The film 35
thus depositéd makes the second information area 32M reflec—l
tive; having a reflectance of 60 % or more, as described
above. .

The transparent substrates 31S, 32S are joined to
“each other by the transparent layer 33 interposed therebet-
ween with the first and second information areas 31M, 32M

‘confronting each other. The transparent layer 33 may be



contai ner via gap 27 and an opening 44 located in cylinder 25. O herw se,

the plunger button can be provided with one or nore grooves or ribs (not

shown) in its outer surface and be otherwise of cylindrical shape to

establish an opening or openings for the passage of air during plunger

depression to effect container venting. 13 Cylinder 38 is |ocated

W thin piston ' | t 1.0g. A a | egs tch are
p gﬁ?@ 3¢ ANGhdodd e Qrahﬁgaperlﬁﬁ%F¥LoF' ir'g u§§§¥®i8

circunferenti y space apart about t i nder

Cylinder 38;0peBScating!erdiredtd reBlin, PRMME tnd IRt J1aseadandS whi ch
opens into & variabl e vol une punp chanber 46 forned by punp piston 31 and

punp ﬁressed between the transparent substrates 31S, 32S and then

cured by light, e.g., a ultraviolet radiation, applied from
ff the side of the first transparent substrate 31S. The first

““transparent substrate 31S and the first information area 31M

7 Eare transmissive or semi-transmissive with respect to the
 f*ﬁltravio1et radiation that is applied to cure the ultravio-.
.iet—curing transparent resin.

The distance between the first and second infor-
‘mation areas 31M, 32M is set to a desired value, such as 40
épm, for example, by the thickness of the transparent layer
33, such that it will not cause an interference in light
reflected by the first and second information areas 31M, 32M
when reproducing light is applied. The transparent sub-
‘strates 318, 32S, i.e., the first and second recording mem-
‘bers 31, 32, are now joined to each other, thus producing
the optical recording medium or disk.

With the optical recording medium or disk thus
finally manufactured, the recording tracks 31T, 32T on the
first and second information areas 31M, 32M are arranged

“such that recording progresses along the recording tracks
31T, 32T in the same direction as viewed from the side from
“which the reproducing light is applied, and-the recording
track 31T extends progressively radially outwardly along the

‘direction in which recording progresses, whereas the record-



PO —— - [T,

cyl i-nder 25. A di scharge val ve nenber 47 in the formof a poppet
valve forns a valve tip 48 at its |lower end which is normally seated

agai nst valve seat 19 in the inactive position of Fig. 1. The valve nenber
Is spring biased into this position by the provision of second spring
means which may be in the formof a coil i pring 49 extending between the

i 'schar go val T SSERGIE TR SARNAEhrodrefHGRIY Dot B “hida iy Mhond, 4 ve
seal 52 i's | fufdiding: 20p i GneBapssEl i ioghesbager surface of

cylinder 38-and provides an under bearing s ce for effecting a shifting

of the The recording tracks 31T, 32T on the first and
‘second information areas 31M, 32M may be of a spiral shape
‘or a concentric ring shape.
The transparent substrates 31S, 32S of the first
“and second recording members 31, 32 have substantially the
:fféame thickness, e.g., of 1.2 mm or 0.6 mm. This thickness
is effective in preventing the optical recording medium,
.’Which is made up of the joined transparent substrates 318,
328, from being warped or otherwise deformed by a thermal
‘expansion or contraction due to the ambient temperature.
The arrangement of the present invention as de-
15cribed above offers various advantages given below. Since
the optical recording medium is of a multilayer structure
‘including the first and second information areas 31M, 32M
‘Superimposed on each other, the optical recording medium has
‘an increased information storage capability. Inasmuch as
the first information area 31M is semi-light-transmissive,
it allows reproducing light applied from the same side as
freproducing’i&ght applied to the first information area 31M
to reach the second information area 32M through the first
‘“information area 31M, and also allows light reflected from
“the second information area 32M to be detected through the
ifirst information area 31M. Therefore, recorded information

"¢an be read based on an interference due to information



di scharge valve to its open position in response to a build up of pressure
In the punp chanber. - 6- Sea
32 of the piston is resiliently deformble and coacts with a vertical rib
53 located within the punp chanber on the inner wall of cylinder 25. An
opening 54 is located in punp 15

pits, for example, in the first and second information areas
- =31M, 32m.

: As described above, the first information area
'fiﬁlM has a reflectance ranging from 20 % to 50 % and a trans-
é%dttance ranging from 30 % to 80 %, and the second informa-

- ‘'tion area 32M has a reflectance of 60 % or more. This sub-
{Etantially equalizes the amount of reading light applieg to
“the first information area 31M to the amount of reading
ﬁight applied to the second information area 32M. Accérd—
:ingly, a circuit required for adjusting output powers of
information reading light is simplified.

The recording tracks 31T, 32T of the first and
‘second information areas 31M, 32M are arranged coaxially
with each other. As viewed from the side from which the
‘teproducing light is applied, recording progresses in the
* same direction along the recording tracks 31T, 32T of the
‘first and second information areas 31M, 32M. The recording
‘track 31T of the first information area 31M extends progres-
sively radially outwardly along the direction in which re-
‘cording progresses as indicated by the arrow, whereas the
‘recording track 32T of the second information area 32M ex-
“tends progressively radially inwardly along the direction in
“which recording progresses as indicated by the arrow. If
“éach of the recording tracks 31T, 32T is of a spiral shape,
‘then information can be recorded and/or reproduced continu-

ously along the recording tracks 31T, 32T. Therefore, the



cylinder 25 and straddles seals 32 and 33 on the piston in its inactive
position, opening 54 communicating with gap 27 which opens into the
contai ner via closure 12. Prior to the dispensing operation, it is
assuned that the punp chanber 46 will contain air which nust be evacuated

fromthe punp to effect punp primng. Ast&ir is highly conpressi bl e
during initialpepdopi 6g timelforiviichPiagsengt Yoa |iPWdrt ivRoul1{hge- PUND
chanber to open the discharge for evacuating the air. The punp is
effectivel y peiordedupnd/onitémptodiertesahobe ofnctdisdel.unger as punp seal 32
coacts with primng rib 53 which thereby deforns seal 32 (shown in Fig. 2)
allow ng for the In the above embodiment, the present invention
' §ﬁas been described as being embodied in an optical disk in
"?Ehe form of a ROM with each of fhe first and second informa—
“tion areas 31M, 32M comprising information pits in the form
“‘6f convex and concave shapes. However, the information ar-
‘eas 31M, 32M are not limited to the illustrated recording
configuration. The present invention may be applied to an
‘optical recording medium which allows information to be op-
tically recorded, written once, and rewritten. The informa-
‘tion aréas 31M, 32M’may be arranged such that they allow
.iﬁformation to be recorded and reproduced in the same mode
as each other or in different modes from each other. For
="é;{ample, the information areas 31M, 32M may be of a phase-
’bhange recording arrangement for recording information
'through changes in optical characteristics based on a phase
change between amorphous and crystalline states, or of a
'magnetooétical recording arrangement.
In the above embodiment, the optical recording
medium is constructed of the first and second recording mem-
‘bers 31M, 32M which are joined to each other. However, the
“optical recording medium may be constructed of three or more
‘superimposed recording members.
The optical recording medium and the method of

‘flanufacturing same according to the present invention are

‘hot limited the optical disk, but may be directed to a card



passage of air fromthe punp chanber through the interstices fornmed by
deforned seal 32, through opening 54, gap 27 and into the container. Upon
i nward depression of the plunger, upper seal 33 remains |ocated above port
54 to prevent any blow by of air which_nmay be mxed with |iquid beyond the
upper end of the piston and through gab743 whi ch woul d cause | eakage of

the punp. Thegr phénpfke MYrHBRF e, bendospiesdll retidraking ABAiGh aRde tinmes
to conpletely evacuate the air fromthe punp chanber asthe sealing

action betweeghgemétiRad afl idith fAGtRreNli S&es dscdrdir oy theepresent si on of
rib 53. It should be pointed out that in lieu of a rib 53 a vertical
groove nmay i nsheedtben pimyimtad,limitadgtoovke illustrated embodiment, but
‘may be modified in various ways.
The optical pickup used herein is not limited to
 “a ‘playback pickup, but should be interpreted to include any
;{ﬁévice having an optical recording capability.
With the optical recording medium according to
"the present invention, as described above, since information
is recorded on and/or reproduced from a plurality of infor-
‘mation areas with light applied from one side of the optical
‘Fecording medium, the optical recording medium can be used
with a single optical pickup, resulting in a drive unit
which is small in size, light in weight, and simple in
“gtructure.
Because the optical recording ﬁedium is con-
‘Structed of independently fabricated first and second re-
‘¢ording members that are joined to each other, the optical
-recording medium can be mass-produced much more easily and
efficiently than it woﬁld be manufactured by the 2P process.
Tﬁe first and second recording members that are joined to
each other make the optical recording medium highly mechani-
cally strong. For example, the mechanical strength of the
‘optical recording medium is high when each of the first and
second recording members 31, 32 has a thickness of 0.6 mm as
‘well as 1.2 mm. Since the thickness of each of the first

‘and second recording members 31, 32 may be either 0.6 mm or



pr ot uber

ance of the type disclosed in U S. Patent 5,064,105 nmay

-7- be provided, wthout departing fromthe invention. After the
is primed liquid is drawn through inlet passage 45 into the expandi ng

chanber

on each return stroke

18
1.2 mm, the drive unit for use with the optical recording

medium may easily be made compatible with disks with the
1.2-mm and 0.6-mm recording members.

The recording tracks 31T, 32T of the first and

‘second information areas 31M, 32M are arranged coaxially
‘with each other. As viewed from the side from which the
‘reproducing light is applied, recording progresses in the
‘same direction along the recording tracks 31T, 32T of the

first and second information areas 31M, 32M. The recording

track 31T of the first information area 31M extends progres-

sively radially outwardly along the direction in which re-

cording progresses as indicated by the arrow, whereas the
®

recording track 327 of the second information area 32M ex-
tends progressively radially inwardly along the direction in
which recording progresses as indicated by the arrow. If
each of the recording tracks 31T, 32T is of a spiral shape,
then information can be recorded and/or reproduced continu-
ously along the recording tracks 31T, 32T. Therefore, the
period of time for which information is continuously re-
corded and/or reproduced can be increased.

Having described a preferred embodiment of the

‘invention with reference to the accompanying drawings, it

is to be understood that the invention is not limited to

that precise embodiment and that various changes and modi-
‘fications could be effected by one skilled in the art with-

‘out departing from the spirit or scope of the invention as

defined in the appended claims.

punp
punp



of the plunger, the liquid within the punp chanber is pressurized duri-ng
each plunger downstroke, and the pressure acting against the underside of
seal 52 of the discharge val ve thereby causes the valve nmenber to shift
inwardly of its cylinder 38 whereupon valve tip 48 unseats permtting the
di scharge of product under pressure thﬂébgh di scharge passage 16 and

orifice 17. r ctlpn of pressure in the w t hat of
the force U%r%g u%% §gérjl négé)@g spring 36 returns "ﬂmmnﬁmﬁlmﬂﬁnj

i nactive position of Fig. 1 whereupon the punp chambef iis agakn
wi th product through the valved inlet passage on each ensuing upstroke of

the plunger.” During eachy puipidit id@WNebEBk&ing medium comprising:

a first recording member having a first light-
‘transmissive substrate and a first semi-light-transmissive
~ “information area disposed on a surface of said first light-
‘transmissive substrate;
a second recording member having a second sub-
‘strate and a second reflective informafion area disposed on
‘a surface of said second substrate; and |
a transpareﬁt layer, said first recording member
ihnd said second recording member being joined to each other
with said transparent layer interposed therebetween with the

first and second information areas facing each other.

2. An optical recording medium according to claim
1, wherein light is applied to the optical recording medium
‘from a surface of said first recording member which is oppo-

site to the first information area.

3. An optical recording medium according to claim
1, wherein the first information area has a reflectance
ranging from 20 % to 50 % and a transmittance ranging from
30 % to 80 %, and the second information area has a reflec-

;tancé of at least 60 %.
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the seal between button 34 and lip 29 is broken such that air is permtted

contai ner via gap 43, opening 44, anmﬂ"ﬁmﬂmuuﬂﬂ " | ace t he

vol une of product dispensed to avoid hydraulic

to enter the

col | apse.
shown in Figs.

top of plunger button 34 such that upon ap
- “spective recording tracks arranged coaxially with each

applied

The punp sprayer may be covered by*a shrioud 55 which, as

4, 5, is fixed to contai 28 13 and has a side openlng 56 in

alignment with d| scharge tuﬂa o]pSCJTca%8rec %}ggq@dlﬁhgg% aiH nggd{:i/%_bm

nounted to the punp hou5|ng as

located in the shpoudin die r%hées%oﬁ@g[r@dﬂ%% FQEérﬁa@&%é‘St the

I'cation of finger pressure

““sther, such that recording progresses in the same direction

‘along the recording tracks as the first and second informa-

. “tion areas rotate, as viewed from said surface of said first

 fiecording member from which the light is applied.

5. An optical recording medium according to claim

2, wherein the first and second information areas have re-

‘spective recording tracks arranged coaxially with each

‘other, such that the recording track of one of the first and
»

‘second information areas extends progressively radially out-

‘wardly along the direction in which recording progresses,

‘and the recording track of the other of the first and second

information areas extends progressively radially inwardly

along the direction in which recording progresses.

6. An optical recording medium according to claim
1, wherein the first and second substrates have the same

+thickness as’ each other.

7. A method of manufacturing an optical recording
medium, comprising the steps of:

separately fabricating a first recording member

:having a first light-transmissive substrate and a first

‘Bemi-light-transmissive information area disposed on a sur-
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to the cap in the direction of the arrow of Flg-“S*—fhe-caﬁ—-"~m~_

-8- pivots about its hinge and transmts fi n to the plunger
| " T

21
face of said first light-transmissive substrate, and a sec-

- "ond recording member having a second substrate and a second
reflective informétion area disposed on a surface of said
‘second substrate; and

joining said first recording member and said sec-
ond recording member to each other with a transparent layer
‘interposed therebetween with the first and second informa-

‘tion areas facing each other.

8. A method of manufacturing an optical recording
medium, comprising the steps of:

fabricating a first substrate having a first in-
formation area and a second substrate having a second infor-
mation area by respective injection-molding processes;
| forming a reflecting surface on said second in-
formation area of said second substrate; and

joining said first recording member and said sec-
ond recording member to each other with a transparent layer
intérposed therebetween with the first and seéond informa-

tion areas facing each other.
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-9- CLAIMS 1. A punp sprayer conprising: a punp housing; a punp
cylinder within said housing; a punp piston reciprocable within said
cylinder between inactive and downstroke positions to therewith define a
vari abl e vol ume punp chanber; first spring neans urging said piston to
said inactive position; a valve 22 '

"OPTICAL RECORDING MEDIUM AND METHOD OF MANUFACTURING SAME
ABSTRACT OF THE DISCLOSURE

An optical recording medium includes a first re-
‘éording member having a first light-transmissive substrate
%nd a first semi-light-transmissive information area dis-
“osed on a surface of the first light-transmissive sub-
“gtrate, and a second recording member having a second sub-
‘strate and a second reflective information area disposed on
a surface of the second substrate. The first recqrding mem-
‘ber and the second recording member are joined to each other
with the transparent layer interposed therebetween with the

*

first and second information areas facing each other.

Figure 3



cont-rolled inlet passage in communication with a source of liquid to be
di‘spensed | eading into said punp chanber; a valve controlled discharge
passage having a valve seat |leading from said punp chanber; a second
cylinder within said punp cylinder; a discharge valve nenber nounted for
sliding novenent within said second cylinder between a first position in
engagenent with said valve seat and a gﬁ@ond position out of engagenent
with said valve seat, second spring neans urging said valve nenber to said
first position, jthe, i pproverent wherein said second cylinder is fixedly
mounted wi t hin f:iz qgﬁp c;r?nder and has a cl osed upper end and an open
bottom end, and wherern®said valve controlled

1L 1R

3 2L




di scharge passage is fixedly nounted within said housing and
| aterally fromsaid punp chanber. 2.
to claim1, wherein said
havi ng an end

ext ends

The punp sprayer according
di scharge val ve nenber conprises a poppet val ve

novabl e i nto and out of engagenment with said valve seat for
controlling the discharge.
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- 10 - 3. The punp sprayer according to claim1l, wherein said

pi ston has an extension form ng a plunger head protruding outwardly of
said cylinder. 4  The punp sprayer according to claim3, wherein a
plunger cap is hingedly nounted on said housing and overlies said plunger
head for transmitting to said punp pisgpg an external finger force applied

to said ca?: / (3: i?
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5., The punp sprayer according to claim3, wherein a cup- shaped cover
fixedly nounted on said housing surrounds said punp cylinder and has a lip
in engagenent with said piston for retaining said piston within said

housi ng, said cover having a central opening through which said plunger
head -ext ends. 6. The punp sprayer according to claimb5, wherein
said housing has neans establishing a yept passage extending from wthin
sai d housi ng through said central openinz. 7. The punp sprayer

secording (o claim e, whegelj yant FI1G. 6B
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passage neans includes an opening |located in said punp cyllnder'@ﬁ‘”“”’
-The punp sprayer accordlng to claim7, wherein said piston has a shoul der
forn1ng a val ve seat in engagement with said lip for controlling the
opening and cl osing of said vent passagg during piston reciprocation.

weight, simple in structure, and easy to assemble. However,
because the information area 22M is formed by the 2P proc-
ess, ‘the optical recording medium is required to be formed
in layers, and cannot be mass-produced efficiently.
SUMMARY OF THE INVENTION

It is therefore an object of the present inven-
-tion to provide an optical recording medium which allows
information to be reproduced from and/or recorded on a plu-
rality of layered information areas with light applied from
one side of the optical recording medium, permits a drive
unit for the optical recording medium to have a single opti-
cal pickup without the need for reversal of the optical re-
cording medium, and can be mass-produced highly efficiently.

According to the present invention, there is pro-
vided an optical recording medium comprising a first record-
ing member having a first light-transmissive substrate and a
first semi-light-transmissive information area disposed on a
surface of the first light-transmissive substrate, a second
reéording member having a second substrate and a second re-
flective information area disposed on a surface of the sec-
ond substrate, and a transparent layer, the first recording
member and the second recording member being joined to each
other with the transparent layer interposed therebetween
with the first and second information areas facing each

other, and wherein the first and second substrates have the

same thickness as each other,

According to the present invention, there is also

provided a method of manufacturing an optical recording me-
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- 11 - 9. The punp sprayer according to claim1, further conprising
peans within said punp chanber cooperating with said piston near the end
of the downward stroke thereof for deconpressing said punp chanber.

10. The punp sprayer according to clai mg, wherein a cup- shaped cover

fi xedly mounggd, O%oﬁ@.&q_sgﬂgstﬂgé§¢'éré%%}?%éiﬁiirgteﬁiglr BT cLBifRagep Fefal! on

to define an.andular gap openin he I nteri using, said
cylinder hawdidrdiRg hefB8P Aving a first light-transmissive substrate

and a first semi-light-transmissive information area dis-
posed on a surface of the first light-transmissive sub-
strate, and a second recording member having a second sub-
strate and a second reflective information area disposed on
a surface of the second substrate, wherein the first and
second substrates have the same thickness as each other, and
joining the first recording member. and the second recording
member to each other with a transparent layer interposed

therebetween with the first and second information areas
facing each other.

The terms “light-transmissive”, “semi-light-
transmissive”, “reflective”, and “transparent” used herein
are intended to signify the properties capable of transmit-
ting, partly transmitting, réflecting, and passing light
that is applied to optically reproduce information from and
record information on the optical recording medium.

With the arrangement of the present invention,
the first recording member with the first information area
and the second recording member with the second information
area are fabricated separately from each other and then
joined to each other, resulting in a laminated structure of
the first and second information areas. Since the first
information area is semi-light-transmissive and the second
information area is reflective, information can be recorded
on and/or reproduced from the first and second information

areas with light which 1is applied from the side of the first

information area. REPLAGEMENT SHEET

11 JiN




into said gap to permt flow of entrapped air fromsaid punp chanber upon
deconpressi on t her eof. ©11. A punp sprayer conprising: a punp
housing; a punp cylinder wthin said housing; a punp _piston reciprocable
within said cylinder between inactive asd downstroke positions to
therewith define a variable volunme punp chanber; firs TN ] g . r-gi ng
sai d pi ston "§3&ai8 rhattedelposition; a val ve cont;rllmmnﬂmlu E“ng in
comruni cation with a source of liquid to be dispensed®*l eadihg ' ntto $aid
punp chanber; a valve controlled discharge passage having a val ve seat

| eadi ng from

1. An optical recording medium comprising:

a first recording member having a first light-
transmissive substrate and a first semi-light-transmissive
information area disposed on a surface of said first light-
transmissive substrate;

a second recording member having a second sub-
strate and a second reflective information area disposed on
a surface of said second substrate;

a transpareﬂt layer, said first recording member
and said second recording member being joined to each other
with said transparent layer interposed therebetween with the

first and second information areas facing each other; and

wherein the first and second subtrates have the same thickness

as each other.

2. An optical recording medium accofding to claim
1, wherein light is applied to the optical recording medium
from a surface of said first recording member which is oppo-

site to the first information area.

3. An optical recording medium according to claim
1, wherein the first information area has a reflectance
ranging from 20 % to 50 % and a transmittance ranging from
30 % to 80 %, and the second information area has a reflec-

tance of at least 60 %.
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sai & punp chanber; a second cylinder within said punp cylinder; a

di.scharge val ve nenber nounted for sliding movement within said second
cylinder between a first position in engagenent with said valve seat and a
second position out of engagenent with ggid valve seat, second spring

means urging said val.ve nenber to said first position, the_ inprovenent .
wherein said second cyl #nd@p pRtical recording medium according to claim

2, wherein the first and second information areas have re-
spective recording tracks arranged coaxially with each
other, such that recording progresses in the same direction
along the recording tracks as the first and second informa-
tion areas rotate, as viewed from said surface of said first

recording member from which the light is applied.

5. An optical recording medium according to claim
2, wherein the first and second information areas have re-
spective recording tracks arranged coaxially with each
other, such that the recording track of one of the first and
second information areas extends progressively radially out-
wardly along the direction in which recording progresses,
and the recording track of the other of the first and second
information areas extends progressively radially inwardly

along the direction in which recording progresses.

6. A method of manufacturing an optical recording
medium, comprising the steps of:

separately fabricating a first recording member
having a first light-transmissive substrate and a first

semi-light-transmissive information area disposed on a sur-

e e e et P
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- 12 - Iocated within said piston and has a cl osed upper end and an open
b@t t om end, HM’ﬁnmjwﬁ ﬂ | ve controlled discharge passage is fixedly
mount ed wi t hi n “ﬂ uuﬁ extends laterally from said punp chanber.
12. The punp sprayer “actording to clalnbil wherein said discharge valve

menber conpri ses aigoppet val ve_having an end , novable into and out of
engagement wifare Afd spddy £iseht 11ght- ?Rﬁﬂ%%ﬂqﬁ%ﬂf SHbs§ratRargad a sec-

ond recording member having a second substrate and a second

reflective information area disposed on a surface of said

second substrate, the first and second substrates having the

same thickness as each other; and

joining said first recording member and said sec-
ond recording member to each other with a transparent layer
interposed therebetween with the first and second informa-

tion areas facing each other.

7 . A method of manufacturing an optical recording
medium, comprising the steps of:

fabricating a first substrate having a first in-
formation area and a second substrate having a second infor-

mation area by respective injection-molding processes, the

first and second substrates having the same thickness as

each other:;

forming a reflecting surface on said second in-
formation area of said second substrate; and-

joining said first recording member and said sec-
ond recording member to each other with a transparent layer
interposed therebetween with the first and second informa-

tion areas facing each other.
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13. The punp, sprk,ayer according to claim1l1, wherein said piston has an
extension fokm ng a plunger head protruding outwardly of said cylinder.

" - A
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21
face of said first light-transmissive substrate, and a sec-

#
ond recording member having a second substrate and a second
reflective information area disposed on a surface of said
second substrate, the first and second substrates having the

same thickness as each other; and

joining said first recording member and said sec-
ond recording member to each other with a transparent layer
interposed therebetween with the first and second informa-

tion areas facing each other.

7 . A method of manufacturing an optical recording
medium, comprising the steps of:

fabricating a first substrate having a first in-
formation area and a second substrate having a second infor-

mation area by respective injection-molding processes, the

first and second substrates having the same thickness as

each other;

forming a reflecting surface on said second. in-
formation area of said second substrate; and

joining said first  substrate and said sec-
ond substrate to each other with a transparent layer
interposed therebetween with the first and second informa-

tion areas facing each other.




