1 AUTOVATI C BABY -CRADLE The invention relates to an automatic Céﬁ%géi
for producing a repetitive motion, for instance for soothing.a CD
assisting to induce a state of sleep According to the invention, there is
provi ded an automatic cradl e conprising attacAnent neans for attachnent to-
a baby carrying means, said attachment neans i ncluding a ferromagnetic A
armature; a drive means for inparting repetitive oscillatory notion to the' f .
attachnment means, said drive neans including an el ectromagnet for
cooperating with the armature, whereby said armature conprises a first
portion which is opaque and a second portion which is transparent, and a
nmeans for emtting and a neans for receiving |ight defining therebetween a
light path for intersection by the arnature The dr|ve means may i nclude a
spring connected to the armature & DR oRabbevel y actuating the
el ectromagnet so as to displace the armature against the restoring force of
the spring. The actuating neans nay conprise a transducer for detecting the
position of the gg”ﬁg&g;ﬁgguw&fagéﬁ Nt (e SidPld D 8nPOthat 8 DS

electronagnet

producing a repetltlve motion, for instance for soothing

a baby or assisting to induce a state of sleep.

According to the invention, there is provided an
automatic cradle cbmprising attachment means for
.attachment to a baby carrying meaﬁs, said attachment
means including a ferromagnetic armature; a drive means
for imparting repetitive oscillatory motion to the
attachment meéns, said drive méans including an
electromagnet for cboperating with the armature, whereby
said armature comprises a first portion which is opaque
and a second'portion which is transparent, and a means
U for emitting and a meaﬁs for receiving light defining
therebetween a light path for intersection by the

armature.

The drive means may include a spring connected to the
armature and means for repetitively actuating the
electromagnet so as to displace the armature against the
~restoring force of the spring. The actuating means may
comprise a transducer for detecting the position of the
armature and control means for supplyihg power to the

electromagnet when the armature is within a



Z predetermined range of positions relative to the el ectronagnet. The
actuating nmeans may inelude a first tinmer for disabling the drive neans if
power: i s supplied to the el ectromagnet for nore &Ean a predeterm ned -
period.. The drive neans may include variabl e power supply nmeans for
supplying a sel ectabl e anount of power to the el ectromagnet. The invention

LT B further desgribed. b f e, Wi th ref th
accompanyi ng. dr aReRGS CARRA AR, enEsy g PR E1gHg, FIBERTE €00 ihghal
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side-view of a seqgad GiBR 1 ol PWe® aikve ale%@s&_f%e%qnglse%g@gﬂ%at he

liné.A—A_in figure 2; and Figure 47is a circuit diagramof th ronic
parts of the autgghkhe RaR“tEoMllgRetAToT@Wel RhENJHI Brédeiele ndgawi ngs,
the baby cradl e includes a housing 1, for instance nade of stainless steel,
provided with a perewdl ockrher Gaigemeans may include variable power

| ' | supply méans-for supplying a selectable amount of power

to the elect:omaénet.

' {_ " The invention will be further described, by way of
'ekample, with reference to the'accompahying-drawings,'in

which: .

Figure 1 is a part cross-sectional side-view of the
mechanical parts of an.automgtic béby cradle
constituting .a preferréd embodiment of'the.invention;

Figure 2 is a part crossfsectionai side-view of a

_ second embodiment; o | | |

figuré 3 is a cross-sectional-through'the line A-a

N , iﬁ figure 2;'ana _
| lFigure_4 is'é circuit diagram-of the'electrﬁnic_

parts of the automatic baby cradle.

As shown in Figure 1 of the drawings; the baby cradle
includeS'é.housing 1, for instance made of stainless

steel, prbvided.with a screw lbck érrangement 2 for



3 f|X|ng the housing so that- Is imobile:” The housing contains an .
_eIectronagnet in the form of a ‘coil whose windings are shown at-3. A
connector 4 prOV|des connection to the coil 3 and to a djspl acenent _
‘transducer conprising a light enmtting diode 5 and a photosensor 6, such as
a phototransistor or | i ght ‘dependent resigtor. The coil 3 cooperates mnth
-an armature 7 made. of ferronagnetlc material, such as mld steel. The er

| d | | v
S ond of Lhe PEIRIMECche RRRXAARTSW that a0k <D convn%éﬁf& * S WA S Lo
10, such as @oﬁeaihegaﬁre@e&eehaqﬁu%t % ftrn% §p%é YL £ %ﬁ{?é“e

armature is extended by a first portion.1 a substant’ &

‘transparent WBAGIAGE aﬁuchhaantéensparnnto%hle%oramdp’akd%&i}éé)n 12, for
i nstance made of alumi'nium The whol e arnmature thus has three portions and

is rod-like ¢onséepeoni tb the tewer seaddproviaded sldvemdianger 13 or a

D- shakl e and hanger 13, from which a support for a baby such as a cradle
may be suspentemsdudermclmpgising d41lighpr ewited non div@e® tirg 42 to
indicate the relative starting position of the armature with respect to t he
hou5|ng 1. 'mhpﬁﬂEQMEOEn@odsnehtashamphDMOtrgmsestbramd alhame li ke

dependent res1stor

'The.cod1-3 cooperatesIWith an armature-7 made of | \‘fi
.ferromagnetic material suoh as‘mild.steell The.upper'
_end of the armature 1s prov1ded w1th a hook or D-shackle
8 engaglng a lower end of a he11ca1 sprlng 9, whose
upper end is connected to a f1xed_member 10, such as a

ceiling or a floor-mounted frame.

The lower end of the armature is extended by a flrst

portlon 11 made of a substantlally transparent mater1a1

_such_as transparent nylon, and a portion 12, for _\;}J
instance made-of aluminium The-whoie'armature thus has -

three portlons and is rod like in shape w1th the lower

.end prov1ded w1th a hanger 13 or a’ D-shakle and hanger

13. from wh1ch a support for a baby such as a cradle may

be suspended | A marklng 1;ne 14 1s prov1ded on the

_portion 12 toyindicate-the relatiye starting position of

. the armature with respect to the housing 1.

The second,embodiment shown in figures 2 and 3 have like



4 parts referenced with the sane reference nuneral as in figure 1. The _
second enbodiment differs in that instead of having a transparent:portion
11, parts 11 and 12 are both fornmed from an opaque material, such as

al Fum nium and have a wi ndow 15 di sposed therein. The light enitting
di'odes™5 and phot osensors 6 are di sposed arodnd the shaft 11, 12 as shown
in figdate 3. This enbodinment is sinpler to manufacture, nerely requiring

the formation gfatbe sbpbEehEed @REhTRLEr bAmeand fRIr@tcH Miida Wiawlom The
light emtters and receivers are also disposed so as to ensure that the

position of thesrshiafé 1Ls detectable even if the shaft rotates. The

el ectronics shown in Figure 4 conprises first and second nai ns step-down

transforners. 21 and 22. The secondary wi nding of the first transfornmer 21

i's connected to a diode rectifier bridge 23 whose output is connected

across a reserVvbhe sepandtembgdimedtt dififewsplip Ithad dmBread of dBHNG [ ine

-V. The secondary wi nding of the second transformer 22 has a plurality of

taps connect ed a otraspparent PprédosodlacPerds 3dlswindH2 are both -

o fbrmed from an opaque material, such as alluminium, and
have a-window.ls disposed therein. The light emitting
diodes 5 and photosensors 6 are disposed around the

&\b/ - shaft 11, 12 as shown in figure 3.

This.embodiment is simpler to manufacture, merely
requiring the fopmation of the.Shaft from'one material'
and providing the-winddw..-Thé'Iight emitters and
.reéeivers ére also diqué>ed s0 as .to ensure that the
position of.the shaft is detectable'eveﬁ'if the shaft

rotates.

The electronics shown in Figure & qomprises first and -
second'mains step-down transfo:mers_ZI and 22. The
seconda:y winding of thé first t:anéformer 21 is
connected to a diode rectifier bridge 23 whose output is
connected across a reservoir cépacitor 24 and to a |
Supély_line +12V and a cbmmon lipe —V._ The secondary
'winding of the second transformer 22 has a plu;ality of
. o ' taps cbnnected to respective fixed contacts of a switch
| 25. The moving contact of the_switch-zs and the common

terminal of the secondary winding of the second_



25. The nowi ng contact-of the switch 25 and the compn term-nal of the =
secondary wi ndi ng of the second 5 transformer 22 are connected to a

;di ode bridge rectifier 26 whose output:-is connected ‘across a.reservoir
‘capacitor 27 between the common line -V.and another supply line +V. A
conparator “is formed by a long-tailed pai g of Darlington- connect ed
transistors 28 - 31 provided with a tail reS|stor 32 decoupled by a ,

ot ty°£nd r?%%’% RAPE P2 hE8 kRARRPEY idlpo?s%% 3 ac&a&%ﬂ{f”'

Fi gure 1. &§$génoﬁ gﬂttgg ggﬁhgéegao frcwaégﬁzvther electrlcaj.:

parts. of: Flgur to the. connector errinal  shown

adj acent an egg4ds BYEDSY belli8eR28ReOkoh %nt rl%% KO iy S%Lgpconnect ed

viia an adjustable resistor 35 and a fixed resistor 3 ly I'ine

~ +12V.  The hasgp oy iPgets@nsi stor 30 is cannected to a potentlal di vi der

formed by resistors 37 to 39 connectéd in series between the conmmon line -V
and the. supply line +12V. The collectors of ‘the transistors: 30 and 31 are
connected to.the supply line +12V via a resistor 40 and

. A comparator is formed by a long tailed pair of

Dar11ngton—connected tran51stors 28 - 31 prov1ded'with a
' ta11 res1stor 32 decoupled by a capacltor 33. The base

of the trans1stor 28 1s connected v1a a circuit 901nt Y _;_f/
_and a termlnal of a connector 34 to the photosensor 6 | |
shown in Flgure_l. The return from the photosensor and '

from the other'electrlcal parts of Figure 1 1s made to-.
'tnejconneCtOI 34 via the terninai shown adjacent an

-earth symbol.' The:base'of the.traneistor'és iS'also

connected via aniadjusteble_resistOr 35 and-a fixed

resistor 36 to-the supply line 412V. - The bese'of the
'Lransistot 30 is connected to a potential di#ider.formed

by resistors 37 to 39 connected in.seties betweendthe . ;;}J

" common 1ine_-V'end the suppiy line +12V.

The collectors of thecttansistors 30 and 31 are
. cohnected to the supplylline +12V via a resistor 40 and
to the base of a commonfemitter connected transistor
..41. The emitter of the transistor 4i is connected to
tne suoply line +12V and the collector is connected to
one termlnal of a resistor 42 whose other term1na1 1s

connected to the connectlon p01nt between the resistors



t'o the base of a common-exritter connected transistor 41. The emtter of the
transistor 41 is connected to the supply -line +12V and the collector is
connected to one termnal of a resistor 42, whose other ternminal is
conhected to the connection point between the resistors ©~ 6 38 and 39, and
via the-coil of a relay 43 provided with a suppression capacitor 44 to the

comon i ne - V.

The relay 43 has a set of normally open contacts which are

connected betwegg hhe supPbwdl W18 tHeaRdid @ Glide NG} ﬂia DEPMEES SFitR 2
term nal of the connector 34 for connection to the coil 3.  The circuit

includes a tines appdeeBianstapdandoirniagiat atheidomidn kinpyd by, i tgnéype
‘No "555" and available from many sources. The integrated circuit 45 is
arranged as a npebayabBehasl ki gelbr afonopmadilyedpirt feontd PE NGrCPEMCatOr 46
A variable timng resistor 47 is connectable into or out of the circuit by
means of a swi tcbond8cted pekiveep thei suEplyo linecaheatdd heinmeit tpeint
trigger input of the integrated circuit 45 and the supply line +12V. The

i ntegrated.circlicongersedr §0i deienminad oSc ol icennetadl tr B The
output of the integrated circuit 45 is connected

connect1on ‘to the c011 3.

The circuit includes a-timer based on a standard

1ntegrated circuit known by 1ts type No nEEEN and

available from many sources. The 1ntegrated circuit 45
is arranged as a monostable mu1t1v1brator prov1ded with
a t1m1ng capacitor 46. A varlable timing re31stor 47 is
connectable intb or out of the-clrcult-by means of a
switch 48. A puli~Up resistor 49 is connected between
the trigger-input-of_the:integrated circuit 45 and the
suppiy line +12V.. Tne integrated circnit 45 is prdvided

with a decoupling capacitor 50.

The output of the ‘integrated circuit 45 is connected
through the coil of a :elayd51, pfovided with a back-EMF -
suppressing diode 52, to the supply line_+12V; The

relay 51 has a set of nornally open contacts connected
in series with the coil of a relay 54, p:ovided with a
backeﬁﬁF suppression diode 55, betwcen the supply line

+12V and the common line -V. The relay 54 has a set of

‘normally open contacts connected between the common line.

-V and the common return terminal of the connector 34.



through the coil of a relay 51,. prOV|ded with a back- .EMF suppr essi ng dlode . -
52, to'the supply line +12V. The relay 51 has a set of normally open
contacts connected in series with the coil of a relay 54, provided with a
‘back- EMF suppr essi on di ode 55, between the supply line +12V and the comon
line -V. The relay 54 has a set.of normally open contacts connected between:
the common line -V and the common return termnal of the connector 34. ¢ 7
A push-on/rel ease-of f- switch 56 for’ starting the automatic baby cradl e”
conprises three termnals .connected to the common line -V. the common

return term gapygh- BH?:EQ@HQ@LQ%f3%w1%@% e for Qrd ity pd the
|ntegrated circuit 45, and is such that manual actuation of the swtch - = =

‘nonentarily sheshstieIshber crBale conde ilseNtidee thdmiddey tiner is

!

. provided around.the Darlington- connected transistors 57 and 58. . The base

“of the transe¢shnécbédi soceneecbfon aideCaWaCithy dohrich o d i@l common line.

.60 and via a parallel-connected resistor 61 and diode 62-to a | ocal supply

line 63. Theetntahlsopptiiel coanédtos G@nnamﬁe¢ﬂa)ﬁﬂﬁggéﬁ)iﬁpﬁtrmﬁentla
d|V|der formed by series-connected resistors 64 and 65
the 1ntegrated c1rcu1t 45, and is ‘such that manual_
'actuatlon of the sw1tch momentarlly shorts together’
‘these three termlnals o
. _ .\‘;/
‘2 further'time;.ié}providéd éroﬁnd the Darlington- '
-connected_franSiétbfé.57'énd 58; The base of the
tranéistbr_57-i§ COhneétéd'via:a dapacitor 59 to a local
éommoniline 60 andIVia.a ﬁarailel-édnnected'resistor 61
_aﬁd diode 62 to a'loCal.suﬁﬁlylline.GS. The local
.sﬁPbly'liné 63 is-ébnnected to the tép‘of a potential.
divider formed by series;conneéted resistor§_64 and 65
connédted between_the'locallc0mmon_1ihe_60 and the
circuit point X. The émitter of the transistor 58 is ' \,fJ.
_connected-via_thé_¢qi1 of'é.relaQ 66, provided wifh a
_back;EMF suppréssion diodé.67; to the local common line
Gb" The rélay 66 has a éet of normaliy open contacts
_cohnectéd bgtﬁeen the supbly line +12V and the timing
inpﬁt'of thetintegrated circuit 45 connected to the

timing capacitor 46.

A light emitting diode'qe is connected in series with a

resistor 69'bétWeen:the circuit point X and the local



COnnected bet ween the l-ocal common |Iﬁe 60 and the circuit point X. The.
emitter of the transistor 58 is connected via the coil of a rel ay .66, .
provided with a back-EMF suppressi on di ode 67, to the |local common I|ne 60.
The. relay 6 6 has a set of normalily open contacts connected between the
suppl y~line +12V and the timng i nput of thegjntegrated circuit 45
connedPéd to the timng capaC|tor 46 A Ilght emtting diode 68 is
connected in series. w

h a L é ? n .the circ oint X and the
focal 8 com? Rofe12p8 6 EE8R=T0E ¢ A GARAT %%Q%%twlhsnfs{h?y
+12V'
b oy and fbptY 1iB8' F.&aﬁt‘?&‘fﬁe f%%q%e%t e 2 it R4 g0 5 "
Operation of thg, 8893Ea31999yt8Eﬁ§h§1'%Ea%nfOUo‘ﬁ%ctdi‘%fzumifHeOther :

sui tabl e support or a y i's-suspende romthe hanger

necessary, the £gh@diveihRtoBbindl wetmuau@ml A ity ATGHdIeE, are

adj usted so that the mar ing line 147is aligned wth the | ower end of the
housing 1. =~ A mains supply is connected across the primary w ndings of the
transforners 21-and 22 so as to activate the cradle. In this initial

st at e, - Operation of the automatic_baby Cradle is as follows. A

cradle or other suitable support for a baby is suspended
from the hanger 13 and 1f necessary. the relatave
0 H heights of the housing 1 and the armature are adjusted
| so that the_marking'iine 14_is aligned with the lower
end of the housing 1l A mains supply is'connected'
'across the primary w1nd1ngs of the transformers 21 and
_ 22 so as to activate the cradle In this 1n1t1a1,state,
all of the sets of contacts of the relays 43, 51, 54, .

and 66 are open.

The sﬁitdhlzs is manually operated S0 as.to seiectja
' k, . desired repetition rate'by'connecting a suitable voltage-
tap of the secondary'Winding of_the transformer 22 to
the bridqe rectifier 26. The-adjustahle resistor 35 has
been sultably preset so as to match the sen31t1v1ty of
the photosensor to the comparator ' The sw1tch 48
selects either continuous.operation. by disconnecting
the variabie resistor 47..0r_timed operation by |
connecting the variable resiStor 47; which is manually
adjusted to select the desired period of operation up'to'

one hour. Operation is then actuated by pressing and



all- of the sets of contaets of the relays 43, 51, 54,, and 66 are open. The ,
switch 25 isrfanual |y operated so as to select a desired: repetition rate by
.connecting a suitable voltage tap of the secondary wi nding of the _
‘transforner .22 to the bridge rectifier 26. The-adjustable resistor 35 has
- . been suitably preset so as to match the seﬁsitivity of the photosensor t:0
the conparator. The switch 48 selects either continuous operation, byx# :
~di sconnecti ngreheasingabhe switshob64vWhigh tieHRe raFdrlat isde iy Clorgiekts ng :
~the variable resistor 47, which is manual ly adjusted to select the desired
peri od of opethei®etupttBoBRaCREUPE - thBerStladh Sidk aet LGN pressing
and - 9 releasing the switch 56 which tenpqrarily short-circujts the set .
of contacts cm°¥%%??BlﬁymﬁhtéﬂabfﬁFﬁéeF§rﬁﬁg_ .nééFh&Q§qﬁﬁ§q br at or
" formed by the jntegrated cjrcuit 45..  The l.Qw r.relay 51 is thu '
actuated so. ‘E.%‘?ug{:sagoht Jﬁé?sigf"epe 8§e(§e&%g tﬁ}’ﬂ'\é\% gﬁi‘é’%ypaoc\]/&el}atfée‘?a%/o'm i s
actuated to close its cont ) nthl _the timer fqr. i at ed
65, EBRRERES, pr¥ aopsdi e ihs, Hierp ik, SR E

circuit 45 is baket . ocal”“comon onnected via
the contacts Of . {he,Le8¥ed4thO0chBECITRORtAR tsY WSI1 the timer -
fbrméd by the inteé:atéd cichit 45 is.reset-Or fimed
out..the local coﬁmon lihé Sb is_cdnnected via the
contacts of the reléy S4.to'thé éommon_line —V..thus - \;)J
cohnectinq the-;efurn line'cghnecﬁed_to ﬁhe common

terminallof.the coﬁnqctbr 34 to thé;common line -V.

g A e -

Initially, the opéque_portidn 12 of the_arméture

I

interrupts the light path between the light emitting
diode 5 and the phbtosensqr 6. The ad justable ?esistor
35 is preset so that, under these conditions. the
.voitage_at the base of the-traﬁsistor 30 is higher than
the voltage at the base of thé_transisﬁor 28. The
‘transistors 30 and 31 fherefére copduct'and éctivate ﬁhe..\afj
- relay 43 via the transistot 41,. Power is therefore
sugblied to the coil 3 ﬁhich attracts the ferromagnetic
arma;ﬁre 7'and'draws it.downward1Y thr9ugh the housing 1
atia.réte éet'by the switch 25. Also, conduction 6f the“
transisfpr 41 raiées'the voltage at the base of the
-traﬁsistor 30, ﬁhich Qolﬁagé is uééd as a féférente with_
respect to.whicﬁ-the voltage af the base of the

transistor 28 is compared. -



connectlng the return l'ine connected to the common tern1na| of the
connector 34 to the cemmon line -V. Initially, the opaque portion.12 of the
armature interrupts-the |ight path between the Ilght emtting diode 5 and
thé photosensor 6. The adjustable resistor 35 is preset so that, under
these conditions, the voltage at the base of 1phe transistor 30 is higher
tjhan the vol tage -at the base of the transistor 28. The transi stors 30 and
31 therefore conduct and activate the relay 43 via the transistor- 41. _
Power is therefore supplied to the coil 3 which attracts the ferronmagnetic

armature 7 and wHen\ScHd EOaMNGs Qéﬂttﬁﬁgﬂgantff'Bfuﬁg%gaimgiu?erﬁb&e%?t by

the switch 25. - Al so, conduction of transi st or raises the tage at

the base of thdrnvantetDigBd, path Che PééR0EnES1YgRE aﬁllet&ﬁgea%%%% W th
‘respect to which the voltage at the base of the transistor I S conpar ed.

10 When the trambamntphordiensdd ©f the woIBagecaliD¥AE bALR bEe thieght
path between the light emitting diode 5 and the photosensor 6, the voltage

at the base of tirfamsireto 28rriXfes i stssveiboNst t H8t the bhsebasetab the
transi stor 30. The transistors 30 and 31 are sw tched
tran51stor 30. The transistors 30 and 31 are switched
off and'hence_the relay 43 is de-activated via the
transistor 41. The contacts of the relay 43 open so as
\J~' _ 'to de- energise the c011 3.. The a;mature thus moves
vertically qnder the action of the spring 9 until the
light path is again ihterrupted ay the second_portion.'
12, at which time.the_eycie of 0peratien is repeated.
" Whenever power is supplied to the coil, the light
emitting diode 68 is energised to ptovide a visual

indication of operation.

During normal'eperation of the cradle, the caéacitor 59
k. | - is alternateiy chargedland discharged via the reeisters
61 and 65, the'diode.sé preVenting_excess_reverse
#oltage appearing aeross the.base-emitter_junctions of
the transistors 57 and 58. However, if a.fault.develops
such that power to the coil 3 is not switched off after
30'seconds) the_capacitor 59 is charged to a yoltage
sufficient for the transistors 57 and 58 to conduct.
‘The relay 66 is thus activated and its contacts reset
the ﬁimer by eonnecting the timing'iAPut.of the

integrated circuit 55 to the supply line +12V. When



of f; and hence the relay 43 is de- actlvated Vi a the transistor 41. The
‘contacts of the relay 43 open so as to de- energise the coil 3. The armature

- thus noves vertically under the action of the spring 9 until .the light path

is again interrupted by the second. portion 12, at which time the cycle of
operation is repeated. Wienever power is smpplled to the coil, the l'ight o
emtting diode 68 is energised to prOV|de a visual indication of operauhén
Duri ng nornaltrapen&tppxmso.f the cueplie, of heheapategeated ciraltier nat alsy

F)

charged and di scharged via the resistors 61 and 65, the diode 62 preventing’

excess reverﬁas&ﬁleﬁnﬂ@uﬂhﬁw|t@paneba$sthe andesdanereede-acttiivartedaf the
transistors 57 and 58. However; if a fault devel ops such that power to the
coil 3is noﬂhﬁmqaﬁﬂﬁhtﬁfoﬁﬁtkﬂ BOlayrcohdaret hbusapaenedr 5®eakicigar ged to

a voltage sufficient for the transistors 57 and 58 to conduct. The rel ay 66

i s thus acti dteedunly tof @owerttorthetcehd 8iand dysconnectiing tthe tining

input of the-integrated circuit_ 55 to the su Ely line +12V. ‘When ‘this
happens, t he ld@hfuteMEttiRg idedp ARy Ehe cBhetesepgodi saBhedcsgdilRat t he

rel ays 51 and. 54 are de-activated. The contacts, of the relay 54 are thus.
-Opened breaﬁ%ﬂ;t en be re- actlvated by operatlng the sw1tc .56,

preferably after the fault has been cleared This

arrangement av01ds damage to the coil by exce531vely '

»

lengthy actlvatlon thereof S  , ' : t_ _ ;JJ.



the supply of power to the coil 3 and disconnecting the light enmtting
di ode and the photosensor. The cradle can then be re-activated by :
operating the switch 56, preferably after the fault has been cleared.” ThIS
arrangenent avoids damage to the coil by exceSS|vc|y |cHgLHy aCtlva[IOH

t her eof.. w  C L M S *

conpr M€kng attachment means for attachnent t ﬂ!"“ﬂ I nﬁ t sald
attachment means including a ferronmagnetic arnat for -

i nparting repetj tive oscillatory notion to the attachnent means, said drive.
neans includinégéﬁﬂﬁexnronagnet for cooperating with the armature, mhereby
said armature conprises a first portion which is opaque and a second '
portion which is transparent and a neans for enlttlng and a neans for

recei ving | gh debining bRIEPGIURTD ol Ry bekabnBhe! SEEHLORRY ¢ he

-armat ure. |c cradle as clai alm li.ght

emtting and reeEhUhiPae £ iy SetibgAeeT shon detachingge! he

. position of the armature and contfol neans for supplying power to the
means including a ferromagnetlc armature; a drive means

for imparting repetltlve osc1llatory motion to the
attachment means, said drive means 1nclud1ng an
\ o : electromagnet for cooperating with the armature, whereby.
said armature comprises a first portlon which is opaque
and a second portion which is transparent, and a means
for emitting and a means for receiving Iight_defining
therebetween'a light_path for intersection by the |

armature.

2., An automatic cradle as claimed in claim 1 in which_
‘the light emitting and receiving means comprises a

transducer for detecting tne position-of the armature

.$i‘/' and control means for supplying power to the
- electromagnet_uhen.the'armature is within a |
: predetermined range of poSitions relative to_the.

electromagnet. | |

3. An autonatic cradle as claimed-in'claim 1 or claimlz
. in which the drive-means.includes a spring connected to

the armature and means for repetitively actuating the
‘c_ o , - electromagnet so as to disnlace the armature against the

restoring force'of the spring.



'eIectronagnet mhen the armature is mnthln a predeternlned range of ' e
pQS|t|ons ‘relative to the el ectromagnet .
iTiclaiml1l or claim2 in which the drive neans | des a s rlng connected
"to the armature and nmeans for repetitively actu m I’ mnﬂ gnet so
as to displace the armature agai nst the restorl ring. L
13 4. «:An automatic cradle as claimed in claim3 in mhlch t he actuatlngxf
means inciudes a first timer for di sabling the. drive nmeans if power is -
supplied to the electromagnet for nore than a predeternined period. 5  An
automatic cradl.e dn cdutoratie eradlmeaofckaiangsd ddediifi®e| Jidm whickhi ch the
drive neans includes a variable power. supply nmeans for supplying -a ¢
sel ect abl e -andilift aSTEYRFINRT tRRAMRE ML UGy iet=S % tingr AR iiisabldmel e |

~ substantially as herei nbefore described with reference to any one of the
figures 1 to fhe drive means if power. is supplied to the _ :

-

oy

electromagnet for more than a predetermlned period.

5. An automatic cradle as claimed in any one of the
-precedithClaims in which'the]drive means includes a
variable power supply means-fdr'supplying*a seleCtable_, = J

amount of power to the electromagnet.

6. An automatic cradle substantially as hereinbefore
- described with reference to any one of the'fiQures 1 to

4.

I



