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2101883 1 CRADLE MOVI NG DEVICE This invention relates to a d@/x@(l% -

ndv\ng a cradle. Traditionally, cradl es  have been mounted fr 5$t"

anP%;hen caused to rock fromside to side in 5 order to encourage a baby

tot f/all asleep. It has been found that the side to side novement can be
t unconfortable for young children. Furthernore, it is often found that

It made little difference to the length of tine in which a child goes to Cﬁ

sleep as to 10 whether or not the cradle 1s stationary or is rocking fron1\\N

side to side. In accordance with the present invention, a device for noving

a cradle conprises an assenbly for supporting a cradle above the ground the

assenbly being connect to a 15 frame and being novable in a vertical

direction relatively to the frame; at |east one spring connected between

the assenbly and the frame; and at |east one solenoid operable to attract a

magnetic part of the support assenbly during upward novenent of the 20

assenbly, whereby the support assenbly is caused in usé to nove regularly

up and down relatively to the frame. The inventor has found the the up and

down novenent hel ps consi derably o make young children fall asleep

more quickly than with a stationary cradle or 25 wth the traditiona

side to side rocking cradle. Furthernore, t'he nental and physical growh of

t he young childis safe_BﬁBEEeHQZLNG_DEVICE

This invention relates to a device for moving a
cradle.
Traditionally, cradles have been mounted from a
support and then caused to rock from side to side in
5 order to encourage a baby to fall asleep. It has been
found that the side to side movement can be most
uncomfortable for young children. Furfhermore, it is
often found that it made little difference to the
length of time in which a child goes to sleep as to
10 whether or not the cradle is stationary or is rocking
from side to side.
In accordance with the present invention, a device
for moving a cradle compfises an assembly for supporting a
cradle above the ground the assembly being connect to a
15 frame and being movable in a vertical direction
relatively to the frame; at least one spring connected
between the assembly and the frame; and at least one
solenoid operable to attract a magnetic part of the
support assembly during upward movement of the
20 assembly, whereby the support assembly is caused in use
to move regularly up and down relatively to the frame.
The inventor has found the the up and down movement
helps considerably to make young children fall
asleep more quickly than with a stationary ¢radle or
25 with the traditional side to side rocking cradle.
Furthermore, the mental and physical growth of the young
child 1s safe-guarded.



2 sPreférably, the anplitude of the up and down novenent is small so that.
the chances, of brain damage bei hg caused to the child is mninised. The qu
nunber. of sprlngs used wi || depend upon the 5 weight of the cradle and
child and .is selected so that the anplitude of the up and down novenent is
subdtant- ially the same irrespective of the weight of the child and

cradl™®. The use of a solenoid provides a particularly. 10 conveni ent way

in which to control the novenent of theégssenbly nmerely by switching on and
off the current supplied to the solenoi articular,-the or each

sol enoi d may be conn®seferadlan Mtaﬂmtﬁw%mi‘#%hum% dewhrranged to
supply ¢l ect | Cgiah@l 4@ BRI so UhAn kil (b2 | Boeyi'Baslagyoren

of the assenbl hus, as the assenbly starts to nove_upwards, the
switch trigger sbeéng caused &o W@%(ﬂw d& Mnimtseds he nagnetic part of

the support assenbl YTh%r Me@%ﬂogﬁﬂ%g@tlﬁéﬂ Wﬁ.ﬂli’}’déﬁ@nd AWeheh which
will 20 then svmt off&%‘aum thc)fo ce a y the
sol enoi d t3 cea¥&if ‘ﬁ%eleaﬁgtﬁq}/ﬂt $Pcthat

i nfluence of greliet ampAd tdde IES il Yop e eFown anéﬂméﬁtpﬂsniub%ahtne
[ ' on' _and,the oscilJatio

Preforably |t helRaaRothe ARt 4 ianbartiihiSF SR ERE 9F bR coBH dach

sol enoi d conpri and emwadlen bar which nmay nove vertically through the
respective SOIenOid".l‘he usé of a solenoid provides a particuiarly.
10 convenient way in which to control the movement of
the assembly merely by switching on and off the current
supplied to the solenoid. In particular, the or each
solenoid may be connected to an electrical time switch
which is arranged to supply electric current to the
15 or each solenoid during upward movement of the assembly.
Thus, as the assembly'starts to move upwards, the
time switch triggers 'on' +to cause the solenoid to
attract the magnetic'part of the support assembly for a
given period determined by the time switch which will
20 then switch off causing the magnetic force applied by
the solenoid to cease and allowing the assembly to
drop down under the influence of gravity. "As the
assembly reaches ité-lowest point: the time switch
again triggers 'on' and the oscillation repeats.
25 Preferably, the magnetic part of the assembly
associated with the or each solenoid comprises an
iron bar which may move vertically through the respective
solenoid. . - '
Further adjustment to the device may be made




\her adjustnent to the device may be nade - 3 - depending ubon t'he

t of the child in the cradle, if the verti.cal position of the or €ach
noid relatively to the frame is adjustable. This then enabl es'the
fance between the solenoid and the 5 . magnetic part of -the assembly to
be adjusted to a preselegteg'vglue so that the tinme for which the time .~
switch switches on need not “be adjusted. Adjustnent of the_or each solenbfﬁ '

my be dlepending upomnthgdweightopfotthenehidghdn thmrerafdlene assenmbly is

visible.; #0tne vertidh® gssmow' bif PR ¥re ol I861enead | v which is
particularly 1 nportant

ut. shock absoYbi ng_neans b rovi ded
addi t i ore8lativel¥mnbo ctheadrape: héeAdk t&%&?ﬁbl y %t Brame during

upvar d r%@f‘é'é_'@fﬁethfsﬁﬁﬁéébbétwéén the soldno@EN® tHe a - device
ooy onAAGRS G BREE pon SRR APRIDNSs 18 b Atiieta dR e 1 s &

Io:Ii agr am;m_t*és:e}éd’eeel vazueosoothalte thev itdmenifior aldrchl|theattiméed;, 20

i gure | e r | ' f - “devi h
R quraviedh G BHAEH So°HeBR hot bR Bidstea 0 MEfdetient®, TV C SN0
sol enoi dxf athe opereach. sghenaidi Mchﬁptﬁiwg-iefﬂQ‘ﬁrﬁéf el Hedfear 25

suppor tigigoregs! thbWlaghewic Palrtgw e the A¥benIPsis b sPpyel ded to the
upper ends of the |legs 1. A .
10 he device will operate fairly silently which

is particularly important, but shock absorbing means
‘may be provided additionaliy to ‘damp contact between
the assembly and fhe_frame during quard_m0vement of
the assembly. | '
15 An example of a - = device in accordance
with the present invention will now be-describéd with
reference to the'accompanying drawings, in which:~-
Figure 1 is a diagrammatic side elevation
of the device with a cradle attached; '
20  Figure 2 is an enlarged view,partly in section,
of part of the device shown in Figure 1; and,
Figure 3 is a block circuit diagram showing how
the solenoids are operated. | |
The device comprises a frame having four
25  supporting legs1( two shown in Figure 1) and a cross
bar 2 welded to the upper ends of the legs 1. A
cradle 3, which may be of a conventional type and
made of elastic synthetic string providing good
ventilation, is suspended frbm an iron bar & by means
30 of two hooks 5. The hooks 5 are provided with locks
(not shown) at their lower ends adjacent to the cradle
.3 to prevent the cradle overturning. This is particul-
arly important because babies have the habit of rocking
their cradle before they fall asleep and thus keeping
35 +the cradle 3 in a fixed position will reduce the

*




cradle '3, whi ch may be of a conventlonal type and made of elastic synth tjgﬁ

string providing good ventilation, is suspended froman iron bar 4 by

30 of two hooks 5. The hooks 5 are provided with 1ocks (not shown) at

thefr | ower ends adjacent to the cradle 3 to prevent the cradle

ove turning. This is parti.cul - arly ipportant because babies have t he habit
»etking their cradle before they fdll “asl eep and thus keeping 35 the

_cradl e 3 in a.fckancessiofi dhentaby stakbingecout. chafbesivpnt I‘oélbyiﬁ alling

out . The iron ¢ o ol
Sprlngs 6 recelvggben aperturegﬁggln t e‘gégsgoﬁgrﬂééng BY ftRale

and apertures 8 in the
iron bar 4. Thespmms & receivadiinApPRRIUGES)| déﬁeﬁbeuﬁé'ﬁsﬁ“@%l%ht of

the cradle 3, ig nge:%u:%is bERY BP6hn OBak Nk, St TRBIHImMBlert EF Spri ngs
used. Two nore |ron ars 9 are ched_at eac endﬂto 'hef r.on bar 4. As
may be seeR nor SPELAES wsed: By %RPnQ upeR FhfekeishtoP 5&? iron bar 9

is formed as a kabld1E0 3phiiaton odr def yambt'bhabbabynaadsowmells‘bnengﬁll ron

bar 4. Ihis Io conne tio ensates for. any m sali gnnent of the.
assenbly. A pa|P QQMQHr 45#&&é§&bs 12 are suspended 15 fromthe Cross

bar 2 by respective hdwec mifre Hardn Horrs 13 aver atbacbed ataeaghend a4 in
2 CIoS P2 MO0 L2 | R8Ty B9B6SH RBreNELSANNY Ith gL 12
10 2, the lower end of each iron bar 9 is formed as a
ball 10 which is freely rotatable in a socket 11 in the
iron bar 4. . This loose conmection compensates for .
any misallgnment of the assembly. |
- A pair of solenoid housings 12 are suspended
15 from the cross bar 2 by respective hooks 13. Each
hook 13 is received in amaperture 14 in a cross bar
2 and hooks under a loop 15 mounted on the solenoid
housing 12.
A solenoid 16 is mounted in each solenoid
20 housing 12 by means of a collar 17 attached to a
 slider 18 which is slidable along a rod 19 attached
to the housing 12 by means not shown. A |
bolt 20 extends through the slider 18 in to
engagement'with the rod 19 to hold the slider and
25 solenoid in position. The solenoid 16 is mounted
about a metallic tube 21 connected to a collar 22
which is itself connected to a slider 23 slidable
along the rod 19. A bolt 24 extends through the
slider 23 to fix the slider to the rod 19. The iron
30 Dbar 9 is slidable within the tube 21 which ensures
that the iron bar § remains coaxial with the solenoid
16, while the metallic nature of the tube 21
absorbs heat created by the solenoid in use. This
latter feature is particularly important where the
35 assembly is used for a significant length of time,



cm— mame s

20 _Yhousing 12 by neans of a collar 17 attached to a slider 18 whi ch I &

sfluable along a rod 19 attached to the housing 12.by means not shown. A
- \po¥t 20 extends through the slider 18 in to engagenent with thé rod 19
to hold the slider and 25 solenoid in position. The solenoid 16 is
mount ed about a netallic tube 21 connected to a collar 22 which is itself

connected to a slider 23 sliXdabl-e along the rod 19. A " bolt 24 extendsi

throughaﬁﬁf ékaﬂﬁiez%wbofb 4jﬁﬁ§% hoheg to the rod 19. The iron 30 bar 9

is slid n-the ube 21 ensures that the iron bar. 9 remai ns

coaxial with tAePdaiten fBWQMEFQe thcthet bower partr efofthene tube 21
absorbs pgat 9chAd! edrdiedd Y- %Hi%mﬁei*ﬂle'éﬂ Tax%eha& rogature is

Rt T RAC R R NS ﬁééﬁhééiﬁme@ ate 25 ‘s’a”t
welgled tgithethews erm o etHg b a9 CaTheeéréshh'b&r vertically |
S0 0L S S B AL 8 e ool o o
pp e [ through a slit 28
in the shoasdhg nausnong;hbzz shhe fpos:ttﬁaomooftthe abp emeemp@f end of the rod
aceoss + BiBeERl & e 15 tsiindd, hé‘%ﬁfiﬁhééhgii o3 %Slerlrét orial 30 is
provi dedsobenbid housing 12 enables access to be obtained . '
10  to the slider 18.
Shock absorbing material 30 is provided on the
under side of the solenoid housing 12 and on the g
adjacent part of the iron bar 4 to damp any contact
between the iron bar 4 and the housing 12 during
15 upward movement of the bar &.
As may be seen in Figure 3, the solenoids
16 are commected in parallel with each other and in
series with a time switch 31 and a wvariable DC voltage
source 32. Typically, the voltage source 32 may supply
20 from 8 volts (for use with babies weighing about 11-
| 121bs) to 18 volts ( for babies weighing over 40lbs).
In use, a baby is,plaoed in the cradle 3, the
weight of the baby causing the springs 6 to extend.
After the baby has been placed in the cradle 3, the
25 user looks through the slit 28 to find the position
 of the cross bar 27 which indicates the height of the
iron bar 9 in the respective solenoid housing 12.
The position of the solenoid 16 relatively to the upper
end of the stationary iron bar 9 is then adjusted by
30 loosening the "bolt 20 and sliding the slider 18
along the bar19 until an arrow 33 on the slider 18
is in alignment with the cross bar 27. The position
of the arrow 33 is arranged such that when the current
through the solenoid 16 is switched on, a magnetic '
35 force is created which is sufficienc to attract the



under. -si de’ of - the sol enoi d housing 12 and on the adjacent part of the II‘C&‘L—/-
.bar 47to danp any contact .between the iron bar 4 and the housing 12 during -
15 “upward movenent of the bar 4. As may be seen in Figure 3, the

sol énoids 16 are connected in parallel - with each other and in series with a
ti.ote swtch 31 and a variable DC :/éltage source 32. Typically, the voltage
‘sodcee 32 may supply 20 from™8 Its (for use with babies wei ghi ng about

11- 12Ibs) to 18rweal bar(9f wbvm*dssth/elmemme‘wwl ba¥ternadgestmeniby

et end. Al ter (AL BB, PRnd o Ui dhel'sot nOndY 6T RO LLEE, BRAIRE © (0,
t hrough the sliB128st swﬂrtmdtetdh@rp@;d icuresnt h:BSCimedi)ateI? shppiied '
i ndi cates the hﬁ fh}heofvog_ty% Igg,\%'g rngz Ned é cébignaghgnggd housi ng

12. The p03|t|on he so atrve : he upper end of the
st ati onar y9i r onEggh drpa folﬁéh%éj% sthen Hram uP‘@%E@lnYngntﬁeltsbol t = 20

and sliding thergbpdetild dolendie stlﬁ;#mzluﬁﬂlﬁraowééeaec%@a sl i der

18.is in alignment w_th Cross e:ﬁgosmlon of the arrow 33 is

arranged such t'ﬁ&?‘e\/\/ﬁ@ﬁeﬂ’{@:‘cm& %Hﬁ% erRURSNRchBedtime swdkichched on,
a magnetic 35 3ﬂom&1| qurumi @:mhl his éatﬁéeslene ﬁlagéhﬂ:ﬁ.éCtﬂbDﬂ iron

S0l enoi 0 16, _t BRPRREERY vash [SOTARTEhAIP oFO o6idasE APBn Ehes SRRRERITve y

suppl i ed by0t heineluddaes divec crdile 3 Hewild begtnotHe dfop under the
influence of gravity. As the assembly drops, the
springs 6 will extend and as the springs extend to
their fullest extent, the time switch will switch on
and the assembly will begin to rise partly due to the

15 magnetic field created by_each solenoid 16 and partly
due to the tension in the springs 6. It has been
found that if_fhe'distance between each solenoid 16
and the.respéctive iron bar 9 is kept constant, the
periods of time for which the magnetic field created

20 Dby each solenoid 16 should be on and off are the

© same, In one example, thls time ‘interval is 0.66

seconds. This operation then automatically repeats
to produce an oscillating movement. ' Upward movement
may be assisted if the iron bars 9 are magnetized.

25 In a typical device, the distance travelled by
the cradle 3 in one direction is about 14 centimetres.

]



Each_iron bar 9 is then drawn upwardly into its respective sol ehoid:,

ising 12 until a preselected tinme interval has el apsed whereupon the flne
switch 31 muullllm&mﬂmll This causes the magentic field produced by each
sol enoi d he assenbly, 10 including the cradle 3, will
begi n the drop under the*influence of gravity. As the assenbly drops,.the
springs 6 will extend and as the springs extend to their fullest extent, et
the tinme switch will switch on and the assenbly will begin to rise partly :
due to the 15 magnetic field created by each solenoid 16 and partly due to
the tension in the springs 6. It has been found that if -the distance
bet ween each sol enoid 16 and the respective jron bar 9 is kept constant,
the' periods of time for which the magnetic field created 20 by each
sol enoid 16 should be on and off are the sane. In one exanple, this tine
interval is 0.66 seconds. This operation then autonatlcally repeats to

produce an oscill ating novenent. Upwar d novenent may be assisted if the
iron bars 9 are magneti zed. 25 In a typical device, the distance
travelled by the cradle 3 in one direction is about 14 centinetres.
CLAI M5 1. A device for novipg a cradle, the device conprising an

assenbly for supporting a cradfe @bove the ground the assenbly being
connected to a frane and befpngIMBvable in a vertical direction relatively
to the 5 franme; at |east one spring connected between the

1. = A device for moving - a cradle, the device
comprising an assembly for supporting a cradle above
the'ground the assembly being comnected to a frame and
being movable in a vertical direction relatively to the
5 frame; at least one spring connected between the
assembly and the frame; and at least one solenoid
operable to attract a magnetic part of the support
assembly'during upwafd movement of the assembly, whereby
the support asSembly is caused in use to move .
10  regularly up and down relatively to the frame.
2. A device according to claim 41, wherein the or
each solenoid is connected to an electrical time
switch which is arranged to supply electric current to
the or each solenocid during upward movement of the
15 assembly.
3. A device according to claim 1 or claim 2, wherein
the magnetic part of the assembly associated with the
or each solenoid comprises an iron bar which may move
vertically through the respective solenoid.
20 4, A .device according to any of claims 1 to 3,
wherein the vertical position of the or each
solenoid relatively to the frame is adjustable.
5. A device according to any of the preceding
claims, wherein shock absorbing means are provided
25 to damp contact between the assembly and the frame

-



assewrbly and the frame; and at | east one sol enoid opemw

magnetic part of the support assenbly during upward nnﬂ
assenbl y, Wwhereby the support assenbly is caused in us mﬂﬂm I’H cu
regularly,up and down relatively to the franme. 2. A tleVi ca aecosdifig to

claim,1, wherein the or each solemmiigs_ponnected to an electrical tine
swi feh which i's arranged to supply el@ctric current to the or each solenoid
during upward lm.\mmgltuwandlentlﬁemeatsefblthe assembdydevi ce according to
claim 1 or clai N EHd NEcgBIAFHEC 186l a0l U sibEiE b AP U ed

with the or eac solen0|d conprises an-iron be - nove vertically
through the regisserikedorttli pefepenge to Ahge@cco %@Q%”Jé?’@sof
claims 1 to 3, wherein the vertical position of the or each sol enoid
relatively to the franme is adjustable. 5. A device according to any of
t he preceding clains, wherein shock absorbing nmeans are provided 25 to
danp contact between the assenbly and the frane during upward novenent
of the assenbly. 6. A device according to claiml, substantially as
described with reference to the acconpanyi ng draw ngs.



