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desired instant electric motor and a toothed rack which is ridigly mounted on the
'  frame of the.video-disc player. The drive unit of this known video

20 4isc player  is capable of moving the carriage in the radial
| direétion at the required speed during reading of the video disc
and is also . capable of returning the carriage to its initial
| position or a selected position at a higher speed.
. Video—disc players as well as éptical-disc recorders require a
25 'drive unit which is capable. of moving the objective carrier along °
| " its path at a.high-speed. In the case of video~disc players this
requirement is prompted by the fact that new uses are envisaged for

vidéo—diac players. For example, during demonstrations or lectures

o),

it. may be desirable to have the possibility of rapidly locating
30 specific pictﬁre sequences, which may be effected under control of
a computer. Furthermore, it becomes possible to design very
sophisticated T.V. games using a special game computer or a
so-called personal ﬁomputer, if under control of the computer
pictures recorded on a video disc can be displayed on a picture

35 gcreen in the desired sequence and at the desired instant.



2 In optical recorders the speed of access to the inf ' .

t he opti cal :dl sc and al so the speed with which the i n?g?an;!t iognrgggrggd >
~recorded,at “a speci fic location-of the disc are essential for the poten
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b nl_mal . The waiting time is determned by four factors; nanely: the
sp_eeq of rotation of the disc, the maxinmut accel eration of 1 t he obj éCt Ive
carrier inits path of nmovenment, the accuracy with which the objective
cafrier can be positioned, and the speed with which the desired track on
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According to the invention there is provided.a '
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¢ waiting=-time ratio 1is desired, which ratio is the average ratio
"'.-be.tt'ieeh the f::_l.me during whic'h the objective carrier is accelerated
ior decelerated by the drive unit and the time during which the
'-d't-:lv'e" unit 18  required to _be- gtationary - for the purpose of
20 cooling --..'rhe aforementioned known video-disc. player compri'ses a
¢ drive %'unit__whi'c_h peither meets nor has been designed to meet these
‘requirements. |
_ ' It is an object of the {nvention to provide an apparatus in
. 'which rapid accelerations and decelerations in the movements of the
25 ':objective'--carrier can be achieiw_red with large waiting-time ratio.
"According to the inventioa there is provided an apparatus for
optically'téading and/or recording 1nfomatioﬁ on a rotary optical
o d_i‘sc which apparatus comprises a _frame, an objective mounted oun an
objective carrier which is movable over the frame aldng a radial
path relative to the disc, and a drive 'uni_t for. driving the
objective carrier along said .radial path, the drive unit comprising

two identical electric motors which rotate in opposite directions,

30

transmission means between the eleccrié motors and the objective
carrier, and two identical balancing masses which are disposed on

35 opposite sides of the path of the objective carrier and which are



two identical electric notors which rotate in opposite directions,

transm ssion neans between the electric notors and the objective carrier

and.two i.dentical bal anci ng masses which are di sposed on 35 opposite
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- The. _following' is an example of ‘the forces which ﬁay occur.

Th_e"_._ aforesaid sum of the masses of the 'obj@étive carrier, the

oo 6Bjec1:ive and other pa:t_:é. which are ¢onnected_to. and move with the

. oabjective support, hereinafter referred to as “"the total effective

mass of the objective carrie.r", may be of the o'rderl of 100 grammes

‘in _thé casé of a suitable light-weight apbarai_:us in which the

25
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'._.._...'ébjéc'ﬁ_ive and other parts which are conngcted to and move with t'he_

-'_objéctive. ‘carrier = carries only the objective and the

electro—~dynamic means necessarjr for driving the objective. If the
Eaéceleration is ]_.0 'g, this means that a force of the order of
‘magnitude of 100 Newtons is exerted on the objective carrier.
Should this force act on the frame of the apparatus, this would
result in the frame being subjected to a strong and undesired
shbck, which could even result in a displacemeht of the entire

apparatus over the surface on which it is pléced. Obviously, this

: last-mentioned effect depends on the weight of the apparatus and

. the coefficient of f:iction between the surface .on which the

35

apparatus is placed and the supporting feet of the apparatus.
A simple and reliable drive unit is obtained in an embodiment



Should this force act on the franme of the apparatus, this would result
the frame beiing subjected to a strong and undesired 30 shock, which coy
even resukt in a displacenent of the entire apparatus over the surface
chit is placed Qovi dusly, this |ast-mentioned effect depends on t
wei ght of the apparatus and the coefficient, of friction between the.
surface on which the apparatus is placed and the supporting feet of the
apraratus. A sinple and reliable drive -unit is obtained in an enbodi nent
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20 - unit of an g%e[?uﬁ q?hg%{c')rggtrp&gf %?%e%go%?rﬁ%s};o%qghgbvgl o |guP§1ﬂ,%and
Fi gure 3 is a pebeingceonpectadefp thesgphigctiventalfde®: of the Obi ective . -
carrier and part of . Amcembpdipest sof Jhenbaneatim phEL Ao bey described in more

15 detail, by ‘'way of example, with reference to  the accompanying

drawings, in which'
“Figure 1 is a schematic underneath -view of an apparatus
. :constructed in accordance with the invention,
) Figure 2 13 a perspective ‘view, taken from below, of the drive
_20'_.uqit of an optical recorder of the construction show in Figure 1,
. and - |
Figure 3 is a perspective view, taken from above, of the
objeétive'carrier and part of the transmission means of the optical
- ~recorder shown in Figure 2.

'25 R The apparatus shown in Figure 1 comprises a frame 1 and an
objective_z arranged on an objective carrier 3. An optical disc 4
can 5e rotated By means of an electric motor 5 arranged on the

" frame. The objective carrier 3 can be moved over the frame 1 aloag

£ .a path 6 in a radial direction with respect to the disc 4. " The
' 30 drive unit for driving the objective carrier along the path 6

T comprises two identical electric motors 7A and 7B which rotate in
| opposite directions. The drive unit also includes transmission
meéns comprising two first toothed timing pulleys 8A and 8B which

are disposed on opposite sides of the path 6 of the objective

36 carrier at one end thereof, and two second toothed timing pulieYs



recorder shown in Figure 2. 25 " The apparatus shown in Figure 1
conprises a.frame 1 and an objective 2 arranged on an objective carri
An optical disc 4 can be.rotated by nmeans of an electric motor 5 arra
the frame.. Thé objective carrier 3 can be noved over the frane 1 along a
p h 6 in aradial direction with respeCé to the disc 4. The 30 drive
un|t for driving the objective carrier along the path 6 conprises two
ehtlcal electric notors 7A and 7B which rotate in opposite directions.
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move in the i rect ons in e arro
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respect i veI y in | VI n engagenhent therewth -
_ S ] directions ndicated by the arrows l4A and 143. To achieve this

:movement of the balancing masses the drive unit comprises an

endless toothed timing belt 15 having two sections 15A and 15B
: .fwhlch run - side-by-side and which pass round the toothed pulleys 8A,
 19A and 83, 98 respectively in driving engagement therewith. Each
' © 20-belt section comprises two parts which extend patallel to one
another between the two respective pulleys 8A, 94 or 8B, 9B and
: _:which are also pstallel to the two parts of the other belt
section; To the part of the belt section 15A which is remote from
the belt section 15B the balancing mass 11A is attached, and to the
25 part of the belt'section 15B which is remote from the. belt section -
15A the balancing mass 11B is attached. The part of the belt
. section 15A which is adjacent the belt section 15B is connected to
the objective carrier 3 at two opposite sides thereof, and the part
of the belt .section 15B which is adjacent the belt section 15A is
30 also connected to the objective carrier at said two opposite sides
thereof. The two motors 7A and 7B, the objective carrier 3 and the
two balancing masses 11A.and 11B are thus coupled to each other by
the transmission means 8A-B, 9A-B and 15 for synchronizing said
movements.

35 In theé embodiment shown in Figure'l the objective carrier and



20 belt section conprises two parts which extend parallel to one another
bet ween t he.two respective pulleys 8A, 9A or 8B, 9B and which are al so
parallel .to the two parts of the other belt section. To the part of the
belt section.15A which .'s femote fromthe belt section 15B the bal ancin

s 11A is attached, and to the 25 part of the belt section 15B which is
regot e fromthe belt section 15A the bal angi ng mass 11B is attached. The
p‘@t of the belt section 15A which is adjacent the belt section 15B is
connected to the objective carrier 3 at two opposite sides thereof, and the
part of the bel théebdlaaeingbhasBéeshliss ﬁidj deBnhotenerhirobgh semhl ofti skahAcdss
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becorres m)rqs IQ;:arx{s%il;seion mea&se Xg ! ¥6te tbnﬁ:ricate. Alternatively, the
PR '_balancing masses may be given 4 smaller mass and may be moved
through a greater distance than the objective carrier. However,
"this has the advantage that the drive unit must have larger '
"dimensions and becomes more intricate. The use of the two
20 identical motors which rotate in opposite directions ensures that:
'_n6 tesultiﬁg-turﬁing.momen: i1s exerted on the frame.
 Ia Figurés 2 and- 3 the parts which are schematically
represented in Figure 1 are designated by the same reference
numerals as in Figure 1.
25 The entire frame 1 is made of aluminium and is formed with a
_ ..' slot 16 in which the objective carrier 3 is movable. This carrier
is provided with a number of ball-bearings rollers 17 which rum on
inclined guide surfaces 18 on the wall of the slot 16 to provide a '

\?‘

- parallel guidance for the objective carrier 3. By means of coils
30 19 and permanent magnets 20 the objective 2 is movable through a

‘ small distance relative to the objective carrier 3. This enables a

- _track on the optical disc 4 to be followed by the objective,
electronic servo-circuits ensuring that the light beam is kept in
'focus on the information surface of the optical .disc and the

f35 focussed light spot remains in_the track. The drawing does not



bal anci ng masses may be given a smaller nmass and nmay be noved t hrough a .
greater distance than the objective carrier. However, this has the
_advantage~ that the drixe. unit nust have |arger dinmersions and @
becomes . more intricate. The wuse of the tw 20 identical notors

whi'ch rotate in opposite directions ensures that no resulting turni ng

mment is .exerted on the frame. In Figures 2 and 3 the parts which
ate schematically represented in Figure 1 are designated by the sane
ref-erence nunersbow those rpaEtgafctiie opBical path Whichcard reqyirgdein afditigde of

al um ni um and i, fQleMefbiutdRed %L@atuslfi ﬂhey\Mawh ﬁmeebuecu VenEapfdsRht3 i S
novable. This carrier i's _provid 5‘15{? bal | - be “ngﬁ rt%llers
t°

17 which run ontdvABtioRed Bﬁ?d‘?ysal’f%@?dl hgnvﬁtel feme; 8%t o
.provi de a par al §tlciguarsogares foar be hwnabi¢redt toyccheaframer 3The Bimimgabeltoflscoil s

30 19 and per npngy FLoTBRD Sh e lnd NGrPDIL B 963 215 EP6EEE B! B UpbbaA e ™R |

di stance refativact ective carrier 3. enables a track on the
optical disc 4 sidepeoff she vhigctivet H%“dbfect?“ﬁe"‘%ﬂ“éé%& Speessdidond a8t s

ensuring that tdgml l:amnb@aﬁaﬂcs Weh iadefl @Ldposed ddh@ppodttenailian ofurthace of
t he optical disc and the :glussed Ilgrht 5&3 r]§ 5|Bn h:e'etgfwin

The' drawi ng doe%espegtive 1’l’"’§h ROERPPRATLE BICHIRR gﬁ ca pa FPEnF R 8 o
refuired in addbemconstmd héaicl| ot iingerdossented bheglampbng rhodtevarfin tyst he
present inventipne, L'ae)!he”%xe émtﬁ%r by aoaotmotratzeaér 2% HlcR! her

stationary parts t0 be Gonnecte frane. wg belt is
fiixed to the ob?mﬁﬁﬂe teathe epntrplpeincuitry GP'épﬁ?gé’&]f}th eo‘!ﬂf&&?‘t'@ 8f des

of  the objecti V&tecaﬁjéc@lve ‘chbPi 2ok apditforRAgea khicind AlBessmed SOTREi Se.
parts which are sposed, on o |te s of [,e Lve he
respective. sect 184 “%SA’"B#% ngt fecgtgneg °l?eH] §&ectt1 T opggée fank

i nterconnected by cl.anping bolts. 01 its 10 Iovver end the el ectric notor
7B carries g position encoder 22 “whi ch supplies to the control circuitry

for control_l t hg the lm)verrents of
£
'25__
30

35



the objective carrier a position signale?!ch iz ?hge?fggg if agezgoggngg
I ti f st he.” objective carrier relative . : .
ggSI-tlgnGJEAI M5 1. {An appar at us for optically reading and/or recor](cjl ng
|Q1:pr mati on on a rotary ‘eptical disc, _whl_s\ﬂ_ aﬁpar a;g\s/aglogprsl g\elzrat h(raa][nra,
rier ichis - :
oj ective nmounted on an objective carri c S veunt Forcdriving
a radial path relative to the disc, and a ¢ . dr _
'%Ltiﬁggt ive 'carrigmA-mSOng said radial path, the drive unit conprising twoSi o
i denti cal el ectric. S, which r tate I n_opposite directions, transms
nmeans between the e ec ri cpp“?té‘Ps 9 §Piiral i reeding canddor irerording t wo

jdentical 10 ipfermating mssmamWhimedibcs paaeﬂ %amse&.ﬁs% g‘;gl Ffel th

Hrahb | on

t he obj AnCéjdciBve RBEhel & f" e a J

Fﬁtehng h ofe ?hje Qb yct | vje Carrierotha aI ar?“t JengEier %BE Eo!?ﬁ!l'b’e?nt 0
‘the- two el®ct r{E nBeoframe alongoa sadtak peth sekatitee toy thd1 @i, A@AdTIaSSi O

th
means in such arime tmhatforhkibahgartﬁer@jams,escﬁqy& :]éo EHH:%Q{;‘%BZ: th \lI,IMS n

but in the Opp%'tfne ﬂhrﬂ%% th?&qb oo fenggéilggépqtﬁgc Isetemsc Mukphnasses

din daiml, wherein
gr g“ ?r?)veld throJQﬁ‘?qé%lWPS%%né%@CW$haMMmlﬁma%m each of

o ety e o7 B et e s
o rove i BS0e s BT b lionp ot sttt b o 1 5
v%ueren n the :;o the objective carrier and which are movable along paths parallel
. to the path of the objective carrier, the balancing masses being
coupled to the two electric ‘motors and the objective carrier by the
,_-».1 trenelieeion means in such a way that the. balancing neesee nove
.jls-' synchronouely with but in the opposite direction to the. objective
| :'ccrrier. : -
_ 2, An apparatus as claimed in c1ein 1, vherein the objective.
carrier and the balancing masses are noved through equal distances
by the transnission means, and eech of the belencing masses has a
20 mass equal to half the sum of tbe naeees of the objective carrier,
. the objective and other perte which are connected to and move with
._tbe objective carrier.
" 3. An apparatus as claimed in Claim 2, vherein the
trans.ission means conprise two first timing pulleys fixed on the
25 shafts of the electric motors, two second timing pulleys which are
.mounted for free rotation on the frame, and an endless timing belt
uconprising a first section which passes round one of said first
-pulleys and one of said second pulleys in driving engagenent
. ';therevith and a second section which passes round the other first
30  pulley and the other second pulley in driving engagement therewith,
the first pulleys being arranged on opposite sides of the path of
movement of the objective carrier at one end of the path,the second
-pulleys being arranged on opposite sides of said path at the other
end thereof and parts of said belt sections which extend between
35  the first and the second pulleys being connected to the objective
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