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INFANT CARE APPARATUS

CROSE-REFERENCE TO RELATED APPLICATIONS
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which is incorporated herein by reference in its entirety.
BACKGROUND
1. Field

00027 The disclosed embodiment relates generally to an

infant care apparatus and, more particularly, to an infant care

apparatus having an occupant area that is movable by a drive

mechanism.
2. Dezscription of Related Art

[0003] Baby swings, bouncy seats, cradles, and bassinets have
been used to hold, comfort, and entertain infants and babies £
Pricr art bouncy seats are normally constructed

with & wire frame that contains some resistance to deformation

that 1s less than or egual to the weight of the c¢hild in the
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weight causes a slight and temporary de
structure that 1z then counteracted by the wire frame'

resistance to deformation. The end result 1is that the c¢hild

—
—

moves up and down slightly relative to the floor. This motio
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can be imparted to the seat by a caregiver for the purpose of

entertalning or scothing the child.

100047 Baby swings normally function in much the same way as
swing sets for oldexr children; however, the baby swing usually
has an automated power-assist mechanism that gives the swing a

“push” to continue the swinging motion in much the same way &
parent will push an older child on a swing set to keep them

swinging at a certain height from the ground.

0005] There are some products that have recently entered the

market that defy easy inclusion into either the bouncy or swing

move the infant laterally, but only has a single degree of

that can bhe generated. Whnile the seat can be rotated so that

the baby is move back and forth in a different corientation,

[0006] Az a babky or infant occupies th

)]

o

baby swing, bouncy
seat, cradle, and bassinet, the mood of the baky or infant may
change (e.g., from a calm meod to crying, etc.). In other

[ S, o atb oat e Af e ald e e AT amb e mass evhameees { e " C o oy
aspects, a state of the babies or infants may change {(e.g., from

sleeping to awake or vice versa, etc.). Generally, changes in

changes the careta

so as to sooth the baby or infant.
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006071 A need exists for a motorized infant support that is

capable of simultanecus or independent movement in at least two

with those two directions. A need also exists for a reactive

infant support that is capable o©of adjusting action/motion

characteristics of the infant support based on the baby’s or

BRIEF DESCRIPTION OF THE DRAWINGS
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10008] is a perspective view ¢f an infant care
apparatus in accordance with aspects of the disclilosed

- ) —~ 3 . b
embodiment;

[00609] FIG. 1A is a side view of a portion of the infant care
apparatus of FIG. 1 in accordance with aspects of the disclosed

embodiment;

00101 FIG. 2 is a perspective view o¢f an infant care
apparatus in zccordance with aspects of the discleosed

embodiment;

0011 FIG. 22 1s a side view of the infant care apparatus of

FIG. 2 in accordance with aspects of the disclosed embodiment;

(0013] Fig. 3B 1s a schematic block diagram of a2 portion of

the infant care apparatus of Figs. 1 and 2 1in accordance with

;

aspects of the disclosed embodiment
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10022] FIG. 9C is a perspective view of a
infant care apparatus of FIG. 1 and/or FIG. 2 in
aspects of the disclosed embodiment;

10024] FIG., 10A is a bottom perspective view

PCT/US2020/051831

portion of

ort

of

.on

I
@)
,_x .

the infant care apparatus of FIG. 1 and/or FIG. 2 in accordance
with aspects of the disclosed embodiment

[0025] FIG, 10B 1is a side view of a portion of the infant
care apparatus of FIG. 1 and/or FIG., 2 in accordance with
aspects 0of the disclosed embodiment

100261 FIG, 10C 1s a bottom perspective view of a portion ©

the infant care apparatus of FIG. 1 and/or FIG. 2 in accordance
with aspects of the disclosed embodiment;

100271 FIG, 11 is a perspective view of a portion of the

and/or FIG. 2 in

care apparatus of FIG. 1

embodiment ;

a perspective wview of the

ccordance

Q

cross—-sectional view

th

care apparatus of FIG,

sed

embodiment;

134 is a front view <¢f a

FIG.

of the infant care apparatus of FIG. 12 in
aspects of the disclosed embodiment;

(0021 FIG., 14 is a perspective view o0f a
infant care apparat of FIG. 1 and/or FIG. 2 in
aspects of the disclosed embodiment;
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10041] FIG. 24 is a Dblock diagram of an exemplary control
system of the infant care apparatus of FIG. 1 and/or FIG. 2 in
accordance with aspects of the disclosed embodiment;

===

0042] FIG. 25 is a method for imparting motion on the infant
care apparatus of FIG. 1 and/or ¥FIG. 2 in accordance with

aspects of the disclosed embodiment; and
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and/or Fig., 2 in accordance with aspects of disclosed

embodiment

DETAILED DESCRIPTION

Fa

10044 For purposes of the description hereinafter, the terms

Lend
iy

“Yupper”, Tlower”, right”, ™left”, “vertical”, “horizontal”

“top”, bottom”, “lateral”, “longitudinal”, and derivatives

thereof shall relate to the aspects of the disclosed embodiment

as 1t is oriented in the drawing figures. However, it 1s to be
f

understcod that the aspects ¢

assume alternative wvariations and step sequences, except where
expressly specified to the contrary. It is alsoc to Dbe
understood that the specific devices and processes illustrated

specificaticon, are simply exemplary of

Hence, specific dimensicons and other

rhysical related to the aspects of the disclosed

\

embodiment are not to be considered as limiting.

0045] Referring to FIGS. 1, 1A, 2, and ZA an infant care

apparatus 1 in accordance with aspects of the disclosed
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embodiment is  i1llustrated. Although the aspects of Che

disclosed embodimen will be described with reference to the

drawings, 1t should be understoocd that the aspects o0f the

)

disclosed embodiment can  be enmbodied in many forms. In

i0040] in accordance with aspects of the disclosed
embodiment, the infant care apparatus 1 generally includes a
base 3, an infant suppcrt 2, and an infant support coupling 200
arranged so as to releasably couple the infant support 2 to the

base 3. The infant support 2 includes a mating ort member 8

which 1g configured to Dbe engaged with the infant support

coupling 200 as will be described in greater detail below.
0047 In one aspect, the infant support 2 may be an infant

bed 6, such as a bassinet or cradle (as illustrated in FIG. 1).
n other aspects, the infant support 2 may be any suitable

nfant bed ¢ includes
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support member 8 coupled tc a bottom surface of the bottom panel
20; while in other aspects, the bottom panel may be coupled to

the base substantially directly {as des or 1in any

e
about a periphery of bottom panel 20 and is Joined to the bhotton
panel 20 sc as to define an enclosed space 23 for an infant or
baby to occupy. The side wall 21 may be constructed of any

5
H

A S T At e oy R T, R R Coayinam v o e b o e Ty - IR
suitable material such as scolid fabrics/cloths, mesh fabrics,

in shape, the infant bed ¢ may be any other suitable shape, such

as, square, rectangular, circular, etc.
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movable stage 10 (FIG. 14) as will be further described herein.
The top enclosure 5 includes the surface b5LA which at least
partially covers an opening throuch which the movable stage 10,
supported on the bottom support housing 4, as will be
further described herein. The surface 5A may be an articulated

<

surface con

S Witn

move

s opening n 3
the movable stage 10.

[0051] Iin one aspect, the base 3 may have fizxed or detachable
iegs 9. In one aspect, the legs S may be adjustable tTo raise or
lower a height of the infant care apparatus 1 relative to, e.g.,
a floor surface or table on which the infant care apparatus 1 is
rlaced. The legs 9 include feet 93 that are contoured or
otherwise shaped and sized so that the legs 9 slide easily
across a floor surface. For example, the feet %A may have
curved edges to substantially avoid snagging of the feet 94 on
the flooring surface as the infant care apparatus 1 slides
across the floor surface under the influence of an external
motive force. In one aspect, the base 3 may further include a

storage basket infant

be

@
Q1

cessories,

the

or baby gear,

mounted to the

Py £
infant ca

re

apparatus 1. In one aspect, the base 32 may include a portable
music plaver dock 55, with speakers 56 and an input jack 57, for

sounds.

{00521 Referring now to FIGS. 1A, 2, 4, 5, 6A-¢F, and 7 the
mating support member 8 of the infant support 2 is configured so
as to be releasably coupled to the base 3. Coupling of the
infant support 2 is described herein with respect to the infant
bed b6, however, it should be understood that in some aspects,

10
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the infant seat 7 may be coupled to the base 3 in a
substantially similar manner using the mating support member 8
shown in FIGS. 2 and 2A,. As noted above, Tthe infant care
apparatus 1 includes the infant support coupling 200 arranged so
=5 to releasably couple the mating support member & of the
infant support 2 to the base 3. The infant support coupling 200
includes a movable support 210 and automatically actuable grip
members 220, 225 such as on glacement of the infant bed & onto

the infant support coupling 200. In other aspects, the infant
support coupling 200 may have any suitable configuration such as
that described in Unitec States Patent Applicaticon number
17/025,674, filed con September 18, 2020 having attcrney docket
number 1252P015822-US (PAR} and being titled “Infant Care

Apparatus”,

incorporated herein by

reference in its entirety.

(00531 With particular reference to FIGS. 4 and 5, the
movable support 210 1is movably connected to the base 3 in any
suitable manner so as to move 1in direction D2, The movable
support 210 is disposed so as to form a support seat 211 that
engages and supports the mating support member & of the infant
support 2. The movable support 210 includes ribs 214 which
couple to the base 3. The ribs 214 incliude az slotted hole 215
through which a pin 299 is inserted to constrain motion o©f the
movable support 210 in direction D2. The slotted hole 215 has
an elongated shape so that the movable support 210 may move
between a first raised position 1150 (FIG. 6F) and a szecond
lowered position 1160 (FIG. 6B} 1in directiocon D2 as will be
described in detall below. The movable support 210
further includes a camming mechanism 212 (see, at least FIG. 6A)
having camming surfaces 213 which are configured to interface
with the autcmatically actuable grip members 220, 225 sc¢ as to

11
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automatically actuate the automatically actuabl grip members
220, 225 between a clamped or closed position 240 (FIG. 6A) and
arn unclamped or open position 230 (FIG. 6F).
[0054] Referring to ¥FIGS. 1la, 2, 4, 5, 6A-or, 7, 8A-8B, and
9A-9C, the automatically actuable grip members 220, 225 each
include a base 231, 235 with an aperture 232, 236, through which
a respective pin 2989 extends, and cam follow surfaces 222, 227.
Clamp arms 233, 237 extend from the base 231, 235 and include
gripping surfaces 234, 238. The automatically actuable grip
members 220, 225 are coupled to a respective pin 299 s0 as to
rotate relative to both the movable support 210, and the base 3
etwe the open position 230 and the closed position 240 (as

FIG
grip members
to fre

aspects, th

and the respective pin
slotted hole 215 and t
actuable grip members

infant 2 tc

gripping surfaces 234,
iz positioned on the
actuable grip members
position 2320 and the

automatically

actuable betwesen

action ¢f the mcvable
[0055] For example,
infant care apparatus

=5,  OA-~
220,
ely

e autc

220,

support 2 to effect

slosed position

member 8 of the

ocpen and

1 may

6EF) . In one aspect,

2278

(62

are coupled

rotate relative to the pin

smatically actuabl members 220, 225

e g“]p

may rotate as a unit relative to the

support 210 The autcmatically

to the
2 with

infant support 2

support seat 211, The automatically
220, 225 actuating between the open

and releas

(TJ

240 captures

grip members are autcomatically

closed 230, 24C, by

support 210.

referring also to FIG -10C, the

further include one toggle

12
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mechanism 212 and the cam follower surfaces 222, 227 of the
1ly actuable grip members 220, 225, With the
auteomatically actuable grip members 220, 25 in  the open
position 230, the mating support member 8 of the infant support
2 is free to be removed or placed within the support seat 211 of
fthe movable support 210 =so as to mount the infant support 2 to
the base 3. In order to bias the automatically actuable grip
members 220, 225 1in the open position 230, the cam follow
surfaces 222, 227 of the automatically actuable grip members
220, 225 are configured to interface with the camming surfaces
cf the camming mechanism 212. For example, without the

support 210 18 in the first raised position 1150 such that the

camming surfaces 213 of the camming mechanism 212 are engaged

with and biaszing the cam follower surfaces 222, 227 of the
auteomatically tuable grip members 220, 225 in direction T5 and

direction T6, respectively, to the open position 230

i

biasing force of torsion springs 260. As the mating support

mernber 8 of the infant support
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support 210 by a user and the movable support 210 is moved in
direction D4 intce the second lowered position 1160, the camming
surfaces 213 of the camming mechanism 212 are disengaged from
the c¢am follow surfaces 222, 227 {i.e.,

oy

cam follow surfaces 222, 227 of the automatical
members 220, 225 follow or slide along the camming surfaces 213
0of the camming mechanism 212 in respective direction D6 and

D7y . The torsion 260 of the respective

ally actuable grip members 220, 225 effects rotation of
the respective automatically actuable grip members 220, 225 in
respective direction T1 and direction T2. The respective
torsion springs 260 Dbiases the automatically actuable grip

memnber 220 1in direction T1 and the automatically act

uable grip

(r
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T2 about respective pivolbt axes 221, 226

)

cally actuable g: members 220, in the

[0057] Referring to FIGS. 4, 5, and 8A-8B in one aspect, the

infant support coupling 200 includes a first recline locker 31

and a second recline locker 33 each including locking pads 35
0 engage the mating support member 8 so as

tc lock a position of the mating support membe 8 relative to

the base 3 and setting the anglile & {(FIG3. 1A and 2}, As may be

realized, the angle © 1is 1illustrated as substantially zero 1in

Fig. 1A but may be increased or decreas

& 1s substantially level (e.g., the

the infant bed & iz substantially in

plan of the hcorizon) so as to compensa

the surface upon which the infant ca

The first recline locker 31 and second

substantially similar to the locking mechan

Patent No. 10,231,555 vprevicusly

reference, The locking pads 25 may be manufactured from rubber

or any other suitable material. The first recline locker 31 and

the second recline locker 33 are configured to removably engage

—

the locking pads 35 with the mating support member 8 positiocned
within the support seat 211 by movement of a Z-linkage {(not
shown) . Movement of the Z-linkage causes vement of both the
first recline lcocker 31 and the second recline locker 33 in
direction D12 to lock and release the mating support member 8
relative to the base 3. For example, to lock the mating support
member 8 relative tco the base 3, the Z-linkage drives the first
recline locker 31 in direction D92 and the second recline locker
33 in direction D8 such that the first recline lcocker 31 and the
second recline locker 33 move toward a centerline CL of the

15
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infant support coupling 200. The mating support member 8 is
released when the Z-linkage 1s actuated to drive the first
recline locker 31 in direction D8 and the second recline locker
33 in directicon DS away from the centerline CL of the infant
support coupling 200. he £ locker 31 an the
second recline locker 33 may include lock members 36 to lock the
autcmatically actuable grip members 220, 225 in place. The loc

members 36 are configured to move with the first recline locker
31 and the second recline locker 33 1in direction D3, For
example, when the second recline locker 33 is moved in direction
D8 to leock the mating support member 8 relative to the base 3,
the lock member 36 is alsce moved in direction D8 and positioned
under the automatically actuable grip member 225, The
automatically actuable grip member 225 includes a lock surface

36A (FIG. 8B} that interfaces with the lock memkber 36 and
“locks” the uvtomatically actuable grip memober 225 {i.e.,
prevents rotation of the automatically actuable grip member
225) The lock members 36 are coupled to the movement linkage
of the recline lockers 31, 33 so as tc move between locked and
uniccked positions coincident with the recline lockers 31, 33
being engaged and disengaged.

(0058] Referring now to FIGS. 11-13, infant support coupling
2007 is illustrated in accordance with another aspect of the
disclosed embodiment The infant suppor coupling 2007 is
substantially similar to infant support coupling 200 unless
where noted below. In this aspect, the infant support coupling
2007 includes automatically actuable grip members 2207, 2257,

and the housing cover 280C of the housing 280 acts as the

novable support 210 described above. Here, the housing cover
280C is movably coupled tc the base 3 in any suitable manner,
such as, by the housing base 281 such that the housing cov

16
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280C moves in direction DZ relative to the housing base 281
fixedly mounted to the base 3. It is noted that the skirt 2808
iz coupled to the housing base 281 independent of the housing
cover 280C so that the housing cover 280C moves in direction D2
relative to the skirt 2805. The skirt 2808 extends from the
housing base 281 {or with respect to the infant support coupling
2007}y so as to circumscribe or surround at least a portion of
the movable stage 10 that extends through the surface D5HA. The
housing cover 280C includes camming mechanism 283 with camming
surfaces 284 to effect automatic actuation of the automatically
actuable grip members 2207, 225" as will be described below.
[0059] The automatically actuable grip members 220° 2257
each include a base 2317, 235 with an aperture 2327, 23¢',
through which & respective pin 2897 extends, and cam followers
2227, 2277 extending from the base 2317, 235 Clamp arms 2337
2377 extend from the Dbase 2317, 2357 and include gripping
surfaces 2347, 2387. The automatically actuable grip mnember
2267, 225’ are coupled to the respective pins 29% so as to
rotate relative to the housing cover 280C (and the Dbase 3)
between he open position 230 and the closed position 240.
Here, the camming surfaces 284 of the camming mechanism 283 are

bi

aged

iasing th cam followers

2227,

automatically actuable grip members 220 2257 in the open
position 230 when the housing cover 280C is lowered in direction
D4, As the mating support member 8 of the infant support 2 is
placed on fthe movable support 210 by a user and the movable
support 210 is lowered in direction D4 into the second position,
the camming surfaces 284 of the camming mechanism 283 are
lowered in directicn D4 such that the cam followers 2227, 227°
of the automatically actuabl grip members 2207, 2257 are
rotated 1n respsective directions 7T5 and direction T6& which

17
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forces the automatically actuable grip members 2207, 2257 to
the open position 230. A torsion spring integrated into the
automatically actuable grip members 2207 2257 effects rotation
of the automatically actuable grip members 2207, 2257  in
respective direction T3 and direction T4 on the automatically
actuable grip members 2207, 225’ to force them into the closed
cosition 240 when the camming mechanism 283 is disengaged {(i.e.,
the housing cover 280C 1is toggled into the raised positicn).
The infant support coupling 2007 may further include shocl
towers 288 to absorb any impacts and ility of the
infant suppocrt coupling 2007.

[0060] Referring now to FIGS. 14-19, in one aspect, the
infant care apparatus 1 mav include a drive mechanism 60 coupled
tc the base 3, a vibratory mechanism 90, a movakle stage 10
movably mounted to the base 3, and a control system 50
(including controller 51) communicably coupled to each of the
drive mechanism 60 and the vibratory mechanism 90. In one
aspect, the movable stage 10 inciudes a first {here rigid)
platform 70 and a support platform 99. A lifting motion
assembly 65, here, e.g., a double scissor mechanism 94 having a
first scissor mechanism 95 operatively coupled to a second

scissor mechanism 97 though any other lifting motion assembly
may be provided (see FIG. 15), movably Joins the support
platform 89 and the orm 70, The support platform 99
is configured for ith the housing base 281 and/or
substantially directly to the infant support coupling 200 in any
suitable manner, such as, with mechanical fasteners, chemical
fasteners, or a combination thereof. A sultable example of the
double scissor mechanism 94 can be found in United States Patent
No, 10,231,555 previcusly incorporated herein by ref ference.

The first platform 78 includes at least one wheel 76 suitably

18
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apart parallel member 105, 1057 are rotatably
other and to the support platform 99 about axis
The firs pair of spaced-apart parallel members

7y,

3 1 l\/

PCT/US2020/051831

pinned to each
96 (FIG. 18).
101, 101" are

privet secured at a central portion thereof to the second
pair of spaced-apart parallel members 103, 1037 via horizontal
piveot pins, or the like, Correspondingly, the third pailr of
spaced-apart parallel members 105, 1057 are pivotally secured at
& respective central portion tc the fourth pair of spaced-apart
rarallel members 107, 1077 wvia horizontal pivot pins, or the
like., When the support platform 99 is displaced, e.g., 1in a
second direction DZ (such as a vertical direction), as will be
described in greater detail hereinafter, the first scissor
nechanism 95 and the nd  scissor mechanism 97 move in  a
crossed fashion relative to the pivot pins such that the double
scisscr mechanism 94 extends between the first platform 70 and
the upwardly displaced support platform 99, While the lifting
motion assembly 65 connected to the movable stage 10 has been
illustrated and described herein as including a double scissor
mechanism 94, the movable stage 10, 1in other aspects, may have
any sultable configuration for providing a reclprocating
movement in the second direction DZ.

[0062] Still referring to FIGS. 14-19, in one aspesct, another

motion assembly 61 (lateral) is  operably connected tco the
movable stage 10. A suitable example includes first and second
horizontal bars 71, 72 are provided, where the first horizontal
bar 71 extends transversely between the lower ends 103L, 103L7
0of the second palr of spaced-apart parallel members 103, 1037,
and the second horizontal bar 72 extends between the lower ends
105%L, 105L7 of the third pair of spaced-apart parallel members
105, 1057 to provide structural stability. In addition, the
first and second horizontal bars 71, 72 may include

20
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/5 at their ends that interface with travel
surfaces 87 of the first platform 70 of the movable stage 10 for
supporting the double scissor mechanism 24 and the support

platform 89. Third and fourth horizontal Dbars 73, 74 are

73 extends transversely

1677, The third and

is 79 at

O,
0]
[®]
{D
joj]
~
1o
-
]
O
=
¥
o]
[
0]
fomnt

their ends for engaging and supporting the infant support 2

coupled to the infant support coupling 200 (described above).

jON

In another aspect, the support platform 99 may be extended so
that the bearing wheels 79 engage and support on the support

platform 29 as illustrated in phantom in FIG. 18,

[0063] In one aspect, the movable stage 10 may be provided
with at least one resilient element 98, such as a tension
spring, fixably attached between twc or more of the pair of
spaced-apart parallel members 101, 1017 103,
1077, The resistive mechanical element (s}
and configured so as to assist a 1lifting motion assembly 65
(described below) in extending or retracting the doukle scissor

mechanism 94 in the second direction D2, For example, the

end 103L, 103L7 of second palr of spaced-apart parallel members
103, 1037 and the lower end 103L, 105L’ of the third pair of

spaced-apart parallel members 105, 1057 (FIGS. 14-16. In this
configuration, the resilient element 98 applies a tension force
to the second pair of spaced-apart parallel members 103, 1037
and the third pair of spaced-apart paralliel members 105, 1057

and pulls the relevant portions toward each other, assisting,

21
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assembly
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motion of

resilient element 987 (¥FIG. 18} may be =a

ion spring positioned so as to apply an expansion force
scissor mechanism 94 pushing the relevant portions

e.g., upward vertical motion of the lifting

65. The positions of the resilient element 98,

-

above are to be construed a

exact location ©f the attachment of the resilient element 93,
987 to the double scissor mechanism 94 and can be varied with
similar results. The resilient element 98, 98" also has the

of

eff

increasing the

downward mocvemen

t
~

[00a4] Referring Lo FIGS. 20-22, and with continuing
reference to FIGS. 14-19, as noted above, the infant care
apparatus 1 includes the drive mechanism 60 coupled to and
supported by the bottom support housing 4 of the base 3. The
drive mechanism 60 includes the lateral motion assembly 61

movable stage

motion

A al

®

8]

band

-
B
ot
s
3
QO

first and
motion

and are thus

The

portion with a
dependent from
to the bottom

62 1is configur

irecti
motion
second

assembli

- R
65 second cyclic moti

assembly

N

on D2 to the movable stage 10 (e.g., providing
) asz noted. As may be realized, the respective

cyclic motions

|-

es in

orthogona

kinematically independent relative to each other.
lateral motion assembly 61 incliludes a driving
¥ J

first motor 62 having a drive shaft 63 and being
the base 3, and a slide crank assembly 80 mounted
support housing 4 of the base 3. The first motor
ed to impart the first cyclic motion in the first

22
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direction D1 to the movable stage 10. The slide crank assembly
t

(o8]
et

80 includes a gearing assembly 86 having a set of first gears
operatively coupled to the drive shaft 63 of the first motor 62
and a second gear 82 operatively coupled to the set of first

gears 81. A crank member 83, having a first end €4 and a second

end 85, couples the second gear 82 to the first platform 70 to

impart the first cyclic moticn provided by the first motor 62 on
the first platform 70 <of the movable stage 10. For example, the

first end 84 of the crank member 83 may be rotationally coupled
to a point on the outer circumference of the second gear 82, and
the second end 85 of the crank member 83 may be rotaticnally

coupled to the first platform 70.

00661 In operation, actuation of the first motor 62 causes
rotation of the first gears 81 which in turn causes rotation of
the second gear 82, The rotation of the second gear 82 drives
the crank member 83 coupled to the outer circumference of the
second gear 82. As the first end 84 of the crank member

rotates about the second gear 82, the first platform 70 1is

pushed and pulled by the second end 85 c¢f the crank member 83 in

the first direction DI1. This operation effects reciprocation of

the driven portion of the motion assembly &1 Joined to and thus
P

direction along, e.g., the rails 73. Accordingly, the lateral
motion assembly 61 is configured such that a single moter {(i.e.,
the first motor 62) moves the first platform 70 in the first
direction {e.g., horizontally) with the first motor 62 only
running in a single directicn, thereby eliminating backlash in
the system. The system for controlling the latera
assembly 61 to achieve the desired motion profile will be

discussed in greater detail hereinafter.

0.
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[0068] Since the lateral motion assembly 61 and the lifting
motion assembly 65 each respectively include the first motor 82

the lateral motion assembly 61 can be controlled independently
of the lifting motion assembly 65. Independently controlling
the first motor 6Z and the second motor 6% allows for a variety

of variable motion profiles to be sselected that include cyclic

motion in the first direction, the cond directicn, cr both.

[00e9] Referring also to FIG. 23A-23%E, the control system 50
is configured so as to effect movement o©f the drive mechanism 60

electably wvariable motion profiles Car Ride 20
Ccean Wave 204, Tree Swing 206, and Rock-A-Bye 208, as examples.
These selectably variable motion profiles are obtained by
independently controlling the horizontal movement provided by
the lateral motion assembly 61 and the vertical movement
provided by the lifting motion assembly 65 and then coordinating
the horizontal and vertical movements tc obtain visually
distinctive motion prefiles. However, these motion profiles are

for exemplary purposes only and are not to be construed as

limiting as any motion profile including horizontal and/or
vertical motions may be utilized. In one aspect, the different
selectably variable motion profiles are deterministically
defined by a selectably variable velocity characteristic of at
least one of the first and second cyclic motions respectively of

. 065, and a2 szelectably
variable velocity characteristic of at least one of the first
and second cyclic motions respectively of the first and second
motion assemblies 61, ©65. Iin one aspect, the selectably
variable velocity characteristic of at least one of the first

and second cyclic motions respectively of the first and second
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cl, 65 are sgelected with the controller 51 from a commen

=

selection input to the control system 50.

10070] Referring again to FIGS. 14-22, 1in one aspect, the
vik ~ory mechanism %0 is coupled to the base 3. Iin another

aspect, the vibratory mechanism 80 1s coupled to the movable

0 or any other suitable portion of the infant care

et

stag

{

apparatus 1 (here the vibratory echanism is mounted tTo the
first platform 70 and positioned to reduce vibratory impulse
imparted to the motors 62, 66 of the motion assemblies 61, 65,
The vibratory mechanism 90 inc]
separate and distinct from the first and second motors of the

L
B

drive mechanism ¢0. The vibraticon motor 91

i
{1
O
=3
o)
h
}._
g
jur
=
o
@
O,
0
O
o
w0

¢

te vibrate the movable stage 10. The vibration motor may be any

suitable vibration mechanism, =zuch as, a motor with an eccentric

intensity so as to form vibration modes which may be selectably
imparted on the movable stage 10 as will be discussed in greater
detail hereinafter, In one aspect, the vibration profile is
superposed over the c¢yclic motion of the first and/or second

motion assembly 6

over the lateral motion assembly 61 independent of the 1ifting
motion assembly 65. The vibration profile may be superposed

over the lifting motion assemnbly 65 independent of the lateral

motion assembly 61. For example, the vibratory mechanism S0 may

m
be mounted to any stage of the movable stage 10, e.g., to the

26
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first platform 70 and/or the support platform 9%, to effect a

desired vibration superposition. Alternatively, the vibratory

vibratory mechanism 90 is attached may be selected freely from

It 18 noted that the drive mechanism 60, the 1ifting motion

assemnbly 65, and the vibratoryv mechanism %0 may be collectively
referred to as a drive section of the infant care apparatus 1.

(00711 With reference to FIGS. 1, 3A, 3B, 14-22, and 24, the
control system 50 may be mounted in the base 3 and provided to

effect the different selectably variable motion profile

(,')

o
—
—
[0

0

Ja—

imparted, by the drive mechanism 60, on the movable stage
te effect, via the vibratory mechanism 920, the various vibration

files. The

as a microprocessor, a rheostat, a potentiometer, or any other
suitable control mechanism to control movement of the drive
nmechanism 0. n one or more aspects, the controller 51, as
will be described in greater detail below 1z configured with
artificial intelligence and includes one or more o a state

machine 518SM (Fig. 3C), a neural network 51NN (Fig. 3D}, or any

other suitable form of artificial intelliigence for operating the
infant care apparatus 1 1in the manner described herein (Fig.

3AY . In one or more aspects, the control

system 50 includes a

device 351 (Figs. 3A

“hrough any suitakle wired connection 380 or wireless connection

w
Co
F._J
}_J
W
:

(9]

3B

bei
=3
O
t
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assumes one or more processing abilities of the controller 51 so
that processing capabilities of a portion of the control system
50 onboard the base are supplemented by to completely assumed by

the fungible mcobile device 351. The mecbile device 51 1is

configured to one or more of display an

status of the infant care appara

ot

jo

9]

s
~

use of one or more peripheral device

characteristic of an infant within the infant bed 6 or within

L6

to herein as an infant

the infant seat 7 (generically
holder}), provide controls to adjust an operation status of the

infant care apparatus 1, and/or provide any other suitable

operational functionality of the infant care apparatus 1 in a
remotely operated manner. The controller 51 with the one or
more peripheral device 360 form a closed loop control system

that is coupled to the drive section of the infant care
apparatus 1 and 1s configured to adjust actions and/or motions

ratus 1 so as to socoth and calm an infant

93]

of the infant care appa

390 within the infant bed 6 (or infant seat 7).

10072] As noted above the controller 51 is communicably
coupled to the drive mechanism 60 and the vibratory mechanisn

movement of

=
@
“*.
e
v
w
ot
M
1
i
D
@)
=

90. The controller 5 igured so

the infant support 2 in the selectably wvariable motion pro

with selectable vikbration modes selected, with the controller,

(0073] The contreol system 50 may further inclilude a control

panel 52 for wviewing and controlling speed and moticon of the

drive mechanism 60, one or more control switches or knobs 54 for
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causing actuation of the drive mechanism 60, and a variety of
inputs and outputs operatively coupled to the controller 51.
For example, the control system 50 may inciude a horizontal
encoder 130 (FIG. 20} coupled to an output shaft 131 o¢of the

first motor

130 may

infrared (IR} sensor 132 and a disk 133 with a single hole oz
slot 134 positioned therson ({(zee FIG. 203}, T horizontal
encoder 130 1s configured so that the controller 51 may
determine the speed and number of revolutions of the first motor
62. A wvertical encoder 135 (FIG. 22) may be provided and
coupled to a back shaft 136 of the second motor 66, The
vertical encoder 135 may include an IR sensor 137 and a disk 138
with a single hole or sleot 139 positioned thereon (see FIG. 22}.
The vertical encoder 135 is configured so that the controllexr 51
may determine the speed and number of revolutions of the second
motor 66, Pogition of the vibratory mechanism 90 may be
selected as previously described so as to avold generating noise
to the position signal of the encoeders 130, 135

006747 In addition, while the horizontal encoder 120 and the

na

described hereinab

ove, not

construed as limiting as magnetic encoders, as other types of
encoders well known in the art may also be used. It may also be
desirable to provide an arrangement in which two or more control
switches associated with respective motors are reguired to both
be actuated to effect speed control in the desired direction.
Furthermore, while it was described that the horizontal encoeder
130 and the wvertical encoder 135 only include a single slot,
this 1s not to be construed as limiting as encoders with a
plurality of siots may be utilized.
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10075] Iin one aspect, the control system 50 may furthex
include horizental and vertical limit switches 165, 167 (FIG.
14} to provide inputs to controller 51. For example, the
horizontal and vertical Iimit switches 165, 167 may Dbe
configured to indicate to the controller 51 that the first
platform 70 or the support platform 99 has reached an end point
of travel. The vertical limit switch 167 may be configured to
indicate when the support platform 99 iz at a lowest and/or
highest vertical ©position relative to the base 3. The
horizontal limit switch 165 may he configured to indicate when
the first platform 70 is at a poin farthest from a center

position, relative to the base 3, to the right and/cr left. The
horizontal and vertical limit switches 165, 167 are configured
so that the control system 50 may determine an initial position
of the lateral motion assembly 61 and the 1lifting motion
assembly 65 and to adjust the drive mechanism ©0 accordingly.
In o¢ne aspect, the limit switches 165, 167 may be

switches or any other sultable switches. Position of the
vibratory mechanism may be selected as previously described so
as tco avoid generating ncise to the position signal of the Ilimit

NS

L

\

ing motors

)

;e

(0076] The control panel 52 may also have display 53 to
provide information to the user, such as, for example, motion
profiles, volume of music being played through speakers 56, and
speed of the reciprocation motion, etc. In one aspect, the
control panel 52 may be a touch screen control panel, =2
capacitive control panel, or any suitable user interface
configured to recelve the common selection input from a user for
selecting the different selectably wvariable motion profiles.
Control switches 54 (which may be capacitive switches, areas of
a touch screen, toggle switches, buttons, etc.) may include user
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ut switches such
nmoticon i1ncrement

increment switch,

mcetionality desc

. The controll

clude a variety

limited to a

at least a portion of the cc

PCT/US2020/051831

main power switch, a start/stop switch

itch, a motion decrement switch, a spee

speed decrement switch, and the like.

herein is provided on the mobile device
infant care apparatus 1 can be remotel:
remotely monitored through the mcbile devi
1 of he control system 50 may al
utputs. These outputs include, but are

Width Modulation (PWM) for the first

or 62, a PWM for the second motor 66, a display backlight.

3771 The following explanation provides an understandin

sSe constraint 3,

rstem 50 of the infant care apparatus
imitations of the first motor 62 and the
lateral moticn assembly 61 and the

65, the maximum speed of the first not

second pericd and the maximum speed

be about a two second pericd. Based

LE 1 Car Ride

e following relationships may
Tree Rock—-a~— Ocean

Wave

(/ Py
=
i_l
]
Q
g
:
D

IR

180 0 90

1]

degrees degrees degrees degrees

seconds

8 8 8

SCOoOnNas Seconas seconds seconds

[1aN

seconds

Secondas seconas seconas

[in
>
1N

}

onds

0
o)
{

31

)
i
3

o)

O

53

Q




PCT/US2020/051831

WO 2021/055958

) i ) =t ) ) ( d . - " -
2 2 v g 20 T O H L 0 0 8o« ¢ T oo ¥ 0 o a0
¢ ® £ o< = L 0 & A4 2 O Do o ¢ 0 o o® o~ o g g om 5 o
mooa B o o D0 G =T -9 DD e e n o

= = @og o W TSR R B U —
> ® P« I U «+ S B O S -9 £ © SR & I O . O

I G c U & S S R R - TS NS N =R G, ©
o5 w o - L A S T Hoy o8 5 ¢ g £

4 -~ ) o ) ! ; o o) Ul c o . Y o G
" ; Oy v A < o o= @ ; a ; T L BRI ©

k 2 w5 o O 5w M =2 g O s 9 G v 0 m o
S O O - o T T S R o> n %
o [0 = w < - [ e} i " C N O S - L - =
o T® n I & w0 A~ 0} o ¢ M oo

. o = A Lo © =T M Y ) U] . < DR 0
w Q T 3 = QN M TR 4 + ;Mm - . |5 J— i M - s
B = LY N -0 _ RS S S ) , &
] P S ) oo i 4 — 5 c 2 AQ 2w
e O 9] “j e} 0 [OI 0] 5y T ) < 1
- -3 ) Tm At 4 <) 2 A M bt ot 4 o 9 o} L m s
C (@ - O = R & o — O ! - 4 = {
= ,\\, Q 2] 9] O = o Wl 0] © o - ) [0} @ — ]
< N 1 el 7 2 - Gy v ~~ —
4w Sy © = 5w 4 . S e [
2 (ORI 4 =g 9y £ IS - o
0 = ] b [ i b o O - 4 =
R S RPN oo By S I N = o X
. + 8 2w o] - d T oo n © m\\_ - — v o
w o (ST o] - v G = = o = o s+ g e E
N e © e} = ¢ sy o, & ~ k-4 IR o 15} O )
h ' ¢ o = SO S T N o0 - N +
W i8] ) > o 4 et o o Y JDu o g O udy
- - - . ] St — i ( ¢ ¥ -
Q v oo = RS ) =y e P v no o 0
S e} = @ 3 y %) [N ! 72} & = . [0} b= ™ 0N
p Z N ¢ 0] 2 @] - . = 1] ] =] =
O O ) ( . & o83 ] 1 = < [} —
o o QO uy o cooaos M ST « e v g : =
A ) ) - [@] St ay 3 — iy N 0 e} T i o .

- — j» O et - nd © O o} ~ — = ¢ it N = 9]
9 A “op 2 P = e I g op Qo8 o 7o @
£ g n Y =R R B T oy 0 Y 3 L9 qow

8] @ e 0 - = O .u. fia} o - Ne A - - - o 3 o

<, i) N O = K e 5 ) ) { i J o

o C . g A3 R o 8 505 "3 -

B S ) N - - L@ & . O 5o

o o© woog N S & O T =0

o o L o e - T B v v voe =

O e S ; @ - 0 © © ° S oo 4 O

Y n 0 ., o 4 T a5 o s« ® © ® © o0
Q 94 G = o) - 5 + o &4 . > Hoy o a = i)

T T/ S O R LB Ly 8 g Uog 0 5 - © -

Fa S A S ¢ P =G S N ‘L - VR N 4 o s = <
PRI = =2 3 ¢ = o O > ° £ v @) ! ) L . o i)
; T oE g o2 g oa ° A EE o O 5 T, < g ©

ke ] ; =5 = o - S S w

6w ° m“. & 3 m o B B O o < T o5 Y osy TR SH

1 ; o] o ’ R < o o PR I o PR

o 9 o] oo O o - S LA = ¢ R NS - o]
YW S a n g © v @ z L © ) (SR ORI . : "
W 2P0 g O, 2 o n 4 o v o2 2 o © oo a

ke R = e = - SO A & S/ BN RO = Y g L O L SRV R
L O a ) /5] X L y = o) — Py L
O R L Q p ¢ oM o H ! noooQ L o =
o © v Hon o, O VS R < B e R S R . T~ R ¥ g w
2 & = o 9 G R 200 oA oA T By M0
hdy = - o > r r C e R
Y W.\A C ® 8] QO i r.w ~ 4 ) Lw mzv, — Q, M 2 zu.w i L m 40

e i c S o - [ Pl © - et s ..w._ 1 0 1 o~ i A 0 V8] o«
jte < S ¢} B B - 0 o = o) HOO o 4 = -
© O + O 10 1)) o L i e < \ 9] n e o - = i
P = O 4 m ﬂ 4 o = - 0] s o4 + oG
= i o P T ) A e iS) & 0 B =

HoO8 cM. I APUR a o  E wu .mh - 9 wuﬁ & 1%. .Al + ]

T S o S T B & v 0 o wm N oo
40 o TN e L VS Oy 0
M g oow o - o .mw Mv ¢ oo HL wa v b kel o Lm Y r_

- ' s - - . b K = B ] -]
0O, - ~lV m i a.v\. ST T N M O ) R e = = & e}

— N [T - { § (@) ) ) = . - S = i

@ = B S A U T~~~ SRS B~ O — 9 3 = DU —_
- - = - @ 6 S| - o} © 175} © 7 [ B S | Foxy = A i U ~ -

- W 1 R B = S N B T O TR Y B B YD Yy ~ + y g " -

) - e < = om N = : ! L @ ) B O RN O fe w0

S ., L g g g 2 H B L0 oY Q2 = 0 o w O 4 w0 o

2 44 x» 8¢ g5 48 08 840 g4 g 0H S w0 @ o WS 4 S 4

+ + = o} |4 C L wJ ) 4+ > po] > k4 o b M ] 2 ! 0} o o == =}

the

extremes

the

that

such
32

-ion

rat

- L

i () "/r -
and

H

cach
eration

that



WO 2021/055958 PCT/US2020/051831

motion slow to a stop before reversing the motion and are

combination of the slide c¢rank assembly 80 and the worm gear

vy 120, The slide crank assembly 80 and the worm
gear drive assembly 120 are configured so0 that the driving

motcrs run at a constant rotational spesed while the output

motion provided to the infant seat 7 slows and speeds up,

mimicking the motion of a person soothing a c¢hild. These

assemblies also configured such that the driving motors run in

[0g81L] With reference to FIGS. 14 and 20, the torque on the
firs motor 62 depends on the friction of the entire system
(which is dependent on weight) and the angle of the crank member
83. The torgue of the first motor 6Z 1is controlled by setting
the PWM to a predetermined value based on the desired velocity
set by the user. Control

ler 51 may include fee forward

compensation to control the velccity of the first mcotor 62.

[0082] Any of the components shown in FIGS. 14-22 may be set

¢ Zero. For example reazsonable accuracy 1s achieved using
only progortional and integral terms where the constants K, and

Ki are dependent on the input speed, ignoring the feed forward

“he horizontal encoder 130

o+

008231 Rased on the feedback from

he horizontal limit switch 165, the exact positi

,_..
o]
Jury
ot
o~
0]

OF O

t
first platform 70 (denoted YhPos”) can be determined at any

I

point in its rance of motion. Similarly, based on feedback from
the vertical encoder 135 and the vertical limit switch 1¢7, the
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(00841 While the control of the first platform 70 is based

position (hPos) and a given motion, which dictates

LR SN RS el

vertical c¢ycles per horizontal cycles {n) and phas
as shown in Tabkle 1, the desired vPos can be

[0085] Desired vPos=hPosxv2h_ratioxn+® (Equation 1)

[0086] where vZ2h_ratio is a constant defined as the number of
vertical encoder ticks per c¢ycle divided by the number of

heorizontal encoder ticks per cycle. Based on the actual

vertical position, the amount of error can be calculated as

[0087] cosErr=vPos-Desired _vPos (Equaticn 2)

[oossg] This 2rror term muat be corre

}‘T‘
pe
6]
[@]
Iy
D
[oF
or
o]

el -3

+/-verticalEncoderTicksPerCycle/2

.

204 and Car Ride 201 is irrelevant, there are two possibilities

Desired vPos for each wvalue of hPos and we can base the

term, posErr, on the closer of the two.

{00901 The positicnal error term, posErr, must then be
incorporated into a velocity Dbased feedback control loop.
Logically, 1f the vertical axis is ehind {posErr<0Q), velocity

Y
should be increased while 1f the vertical axis is ahead

—
o
193}

X
[

~
¥
o

-
<
[0)
(
,*..
O
@
’_
ot
<
J
~
o)
=
O

jo

l_._!

[oR

o3

)
D
N

e decreased in proportion to the

errcr as follows:
00911 vSP = posErr X Kyp + vBase ({(Eguation 3)
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(00921 where vBasw = hSP/n X hz2v_ratio {(Equation 43}
and h2v_ratio is defined as the horizontal ticks per
cycle/vertical ticks per cycle.

f0093] The above description 1s for exenplary purposes only
as any suiltable control scheme may be utilized. As noted
previocusly, different yde of wvibrations generated by the
vik ry 90 are superposed over each variable
selectable motion profile controliled as noted.

100%94] In an exemplary embodiment, the infant care apparatus
1 is configured to reciprocate the seat with a vertical
displacement of about 1.5 inches and & horizontal

of about 3.0 inches with a vertical displacement fr

of between about 10 and 40 ycles per minute and

displacement fregquency range of between about 10

per minute. In ancther example, the infant care

configured to reciprocate the seat with a vertical

more or less than about 1.5 inches and a horizontal displacement
more or less than about 3.0 inches with a vertical displacement
freguency range of more or less than about 10 to 40 cycles per
minute and a horizontal displacement frequency range of more or
less than about 10 to 40 cycles per minute.

{00957 in another aspect, at least a third reciprocatiocn
neans (not shown) may be added to enable reciprocation c¢f the

seat in another
directions imparted by
6l, 65 referenced herein.

===

<

09

(o)

]

Referring

for imparting motion on
method includes providi

the

e first and second
S. 1, 2, 14-22, and
infant support 2 is
base 3 of infant

35
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motion assemblies
25, a3 methoed 2000
illustrated. The
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(FIG. 25, Block 2001%. Drive mechanism 60 having lateral motion
assenbly 61 and lifting motion assembly 65 is provided coupled

te the base 3 (FIG. 25, Block 2002), wherein the lateral motion

assemnbly 61 has first motor 62 dependent from the base 3 and the

lifting motion assembly 65 has second motor 66 separate and
distinct from the first motor 62. Vibratory mechanism 90 having

ot
I,.J
]
(@]
e
[m)}
I
O
5
t
o
®
Hh
I—J
[n]
%]
pat
s3]
]
Q.

vibraticon motcocr 91 separate and dis
second motors 62, 06 of the drive mechanism 60 1is provided a

coupled to the base 3 (FIG. 25, Block 2003). Movable stage 10

is provided movably mounted to the base 3 (FIG. 25, Block 2004).
The movable stage 10 is operatively coupled tc¢ the lateral
motion assembly 61 so that the first motor 62 imgparts, via the

first cyclic motion in a first

]_._u
(o))
j
~

&

lateral motion assenb

direction DIl to the movable stage 10, and to the lifting motion
a2ssembly 65 so that the second motor 66 imparts, via the lifting

motion assembly 65, a second cyclic motion to at least part of
the movable stage 10 in a second direction D2 independent of the

first cyeclic motion in the first direction D1 imparted by the

lateral motion assembly 61 and to the vibratory mechanism 20 so
that the vibration mots 91 vibrates the movable stage 10 (FIG.
25, Block 2005). Infant suppecrt 2 is provided coupled to the
movable stage 10 {(FIG. 25, Block 2000) sc that the second cyclic
motion and first cyclic motion is imparted to the infant support
2, and the infant support is configured to move cyclically in

both the first direction D1 and the second direction D2 relative

to the base 3. Controller 51 communicably coupled to the drive

mechanism €0, moves the support 2 in a selectably
variable motion profile with selectable vibration nmodes
selected, with controller 51, from different selectably

variable motion profiles and selectably different vibration

modes for each of the different selectable wvariable motion

ey

lock 2007).
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determined by peripheral device feedback), so that over time the
controller 51 bhecomes more effective at {or learns how to} sooth
and entertain the needs of the infant within the infant bed 6.

.

It is noted that while the control system 50 is described herein
with respect to the infant bed ¢, the infant seat 7 may be
controlled in 2 similar manner.

{009%9] As non—11i examples of the one or more peripheral

device 360, the one or more peripheral devi
optical sensor(s) 361, heat-based sensocr(s) 362,
263, motion sensor{s) 364, bicmetric sensor{s)

other suitable sensor{s}) configured to cbserv
monitor) the at least one characteristic of

ce

the

360 includes

audio sensor(s)

365, and/or any
e {or otherwise

infant.

optical sensor (s) 361 are any suitable optical Sensors
including, but not limited to, one or more of CCD and CMOS
cameras. The heat-based sensocr{s) 362 may be any suitable heat-
based sensors including, but not limited to, any uitable
pvroelectric sensors such as infrared senscrs. The optical
sensor 361 and heat-based sensor 362 are emplo by the
controller 51 (and/or mobile device 351) to monitor and measure
in conjunction with the controller or more of a change in
position of the infant within the infant bed & {(e.g., where the

infant position in a series of wvideo frames 1is compared to
determine infant motion), infant facial expression, and/or blood
oxygenation level and pulse of the infant such as through image
recognition using video of the infants skin tone/color.

01007 The audio sensor{s) 363 are any suitable sensors for
detecting and/or otherwise measuring sound waves including, but
not limited to, any suitable microphones. The audioc sensor(s)
363 are emploved by the controller 51 {(and/or mcbile device 351)
tc measure or otherwise detect changes 1in sound compared to
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nominal background noise (i.e., ambient noise of the environment
in which the infant are apparatus 1 1is located). The audio
sensor(s) 363 are also employed by the controller 51 (and/or
mobile device 351) to measure or otherwise detect types o©
noises from the infant within the infant bed &, where the infant

noises i1nclude, Dbut are not limited to, cryving, <cooing, and

,_._4

01011 The motion sensocri{s}) 364 are any suitabl
R4

ot
oy

ecting and/ocr otherwise measuring motion/movement of

t
infant within the infant bed 6. The motion sensor(s)

—

>
[N
inS

ot

include but are not limited to one or more of cameras {(e.d., O
detect motion through frame comparison and image recognition),
accelercmeters, gyroscopes, inertial measurement units (IMUs),
plezoelectric sensors, alr pressure sensors, electromotive force

(EMF'} sensocrs, or any other suitable motion sensor. The moticn

sensor(s) 364 are enployed by the controller 51 (and/or mobile
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within the infant bed ¢ where ¢

or worn by the infant and/or are locate adjacent to (but not

(‘u

worn by or located on) the infant within the infant bed 6.

101021 The biometric senscri{s) 365 are

for detecting and/or otherwise measuring biometrics of the
infant within the infant bed 6. The bhiometric sensori{s) 365
include, but are not limited to, blcod pressure monitors, heart

rate monitors, thermometers, skin ccnductance sensors, pulse
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sensor(s) 265 are wearable health device 365W (Fig. 3B} {e.g.,
and may be referred to as “smart” wearables) such as, for
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of the action (e.g., aural stimulus (sounds, nusic, etc.) and
visual stimulus {(lights, tThe mobi 19, etc.)) and the motion
(vibratory and motion profiles) of the infant bed 6. The change
in the one or more of the action and the moticon o©of the infant
bed & provides infant stimulation to calm and sooth the infant’s
mcod or state. Each of the above noted peripheral devices 360,
361-365 and senscrs 330, 331 (collectively referred to herein as
sensors) 1s configured to generate a senscr signal 399 that
embodies at least one characteristic of the infant within the
infant bed 6, which characteristics include those measured by
fthe peripheral devices 360, 361-365 and sensocrs 330, 331. The
at least one char eristic is an action characteristic {(e.g.,
crying, ceoing, babbling, and/or other aural action) and/or a
motion characteristic (e.g., kicking, rolling, and/or otherx

infant 390.

moven .S of the It is noted that in one or more
aspects the sensors communicate directly with the controlier 51,
while in  other aspects the sensors communicate with the
controller 51 indirectly such as through a mobile device 251
(See Fig. 3B). The controller 51 is configured to send one or
more commands to the drive secticn to activate or drive the
motors 62, 66 {and/or vibratory mechanism 90} in a predetermined
sequence base on the sensor data of the at least one
characteristic sensed by the peripheral devices 360, 361-365 and
sensors 330, 331. The o©one or more commands are, in one or more
aspects, a responsive change (generated by the controller 31} in
the one or more of the action and the motion of the infant ked 6
based on a change in one or more

and motion characteristic of

characteristics are sensed by the peripheral devices 360, 361~
365 and sensors 330, 331.
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suitable state) of the infant 280 within the infant holder.
Each change from one state to another state occurs through 2
transition such as a first transition 5110, It is ncted that
each state may have more than one transition into or out of that
state. While a simple finite state machine 515M is illustrated
in Fig. 3C, the state machine may be any suitable state machine
including but not limited to state machines that are fully
represented by a state table that relates states and conditions

£

in tabular form, In addition, the state machine 51IMS emplovys
any suitable models for state transitions. For example, certain
state machine models define binary conditions for transitions
while o¢ther state machine models permit more generalized
expressions for evaluating state changes (for xample, a Moore
state machine has output that depend only on the current state,
and a Mealy state machine has outputs that depend on an input
and the state) . Other suitable state machines include

algorithmic state machines, Unified Modeling Language state
diagrams, directed graphs, etc

T0107] The tate machine 518M incliudes or otherwise forms &
discriminater 5120 that discriminates Dbetween the different
input from the peripheral devices 360, 361-365 and sensors 330,
331 and, 1in one or more aspects, further discriminates the
intensity of such inputs so that the state machine 518M provides
an output 5106 that corresponds with the inputs and, in some
aspects the intensity of the inputs. For example, the state
machine discriminates the input intensity by applying one or
mcre thresholds to one or a comd ation of inputs from the
peripheral devices 360, 361-365 and sensors 330, 331. Examples
of thresholds with which the discriminator is configured include
but are not limited to, temporal thresholds, intensity

thresholds, and input combi thresholds.
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10108] One example of a temporal threshold that is applied by
the state machine 51SM 1is a duration of infant activity before
the state machine 513M provides an output that modifies one or
more of the action and motion of the infant care device 1. As
an example, where the infant 390 is crving and a motion of the
infant car device 1s set to the car ride moticon 201, the
discriminatcr 5120 discriminates whether the cryving has been
stopped for any suitable predetermined time before the state
machine provides an output 5156P that difie or stops the
motion of the infant care apparatus 1.

[0109] OCne example of an intensity threshold that 1s applied
by the state machine 51i3M is where thresholds are applied to a
heart rate of the infant (e.g., depending on the infant’s age)
for adijusting one or more of the action and motion of the infant
care device, For example, the discriminatoer 5120 discriminate
the intensity of the infant’s heartbeat with spe O one or
more thresholds. A first or upper threshold may be indicative
of & high degree of restlessness of the infant 390. A second or
intermediate threshoeld may be indicative of a moderate degree of
restiessness. A heartbeat below the second threshold may be
indicative o©of substantially no restlessness. Where the
discriminatcr determines the infant’s 390 heartbeat is above the
first threshold the state machine 518M cutputs commands to, for
example, the drive system so that the infant holder moves in one
of the wmovement patterns described herein (which movement
patterns may alsco be determined by the discriminator) with =2
first speed that corresponds to the first threshold. Where the
discriminator the fant’s 390 heartbeat 1is above the
second threshold but below the first threshold the state machine
518M outputs commands to, for example, the drive system zo that

the nfant holder moves

in one movement
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the second threshold. Where the discriminator determines the

infant’s 390 heartbeat to be below the second threshold the

state machine 513M outputs commands to, for example, the drive
system =0 that the infant holder moves in one c¢f the movement
ratterns described herein (which movement patterns may alsc be

determined by the discriminator) with a third speed. Here, the
first speed 1s greater/faster than the second speed, and the
second speed 1s greater/faster than the third speed. It is

noted that the third speed may be zero where the infant holder

01101 Cne example of an
a predetermined combination of multiple inputs trigger a change

one or more of the action and the motion of the infant holder.

For example where the discriminator 5120 determines, from
peripheral device/sensor data, that the infant’s heart rate is

increased but no other input exists (e.g., data from other
peripheral devices/sensocors is null or nominal) the state machine

motion of the infant

518M may output no chan

(o]
®
fan
~
I

3]
S
)
o
=
=
o
—
3
')
C
=

der. However, where the disc

i
peripvheral device/sensor data, that the infant’s heart rate is

increased and the infant 1is c¢rying, the state machine 5120
outputs a change in one or more of the action and motion. For
example, the output of the state machine may be to activate the
drive section so that the infant holder moves in on of the
predetermined motion patterns described herein. The
predetermined combination of multiple inputs 1s adaptable,
changing according to registration of changes 1n sensed
characteristics, from a first predetermined combination to an

adapted predetermined combination. For example, the controller
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may apply various heuristic algorithms and/or neural networks to
data histories of biometric sensor data to
corresponding characteristic combinations and/or thresholds for
one o©or more states and revise or change the predetermined
combination to an adapted =rmined combination.

0111 While, movement of the infant holder has been
described above in response to input to the state machine 518N,

such response generated by the state machine 518M is not iimited
to movement of tThe infant holder. For examplie, the state
machine may output command(s) that initiate one of or any

scounds

(e.g., music, white

noise, etc.), movement of the infant holder in predetermined
patterns, and vibration of the infant holder.
[0112] Fig. 3D illustrates a generalized neural network 5HINN

for illustrative purposes only and it should ke understood that
the size and depth o¢f the neural network 5SINN employed to
control the infant care apparatus 1 may vary from that shown in
Fig. 3D. For rative purposes only the neural network may
include, for example, a two-layer network of objects 5502 in a
middie layer 5155 of the neural network 51NN, An input b1504P
may be applied to the obijects 5502 at an input layer 5154 of the
neural network S5INN and an output 5156P may be produced at an
output laver 5156. Fach of the objects 5502 in the exemplary
neural network 5INN contains any number of artificial neurons
and obijects. The neural network is trained using any sultable
criteria (such as training data obtained £from any number of
infants within an infant holder, such as described herein, or
from any other source such as c¢linically known biometrics of
infants) . The neural network is configured to learn, over time,

the articular

p
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o
e
0]
=~

user) so that outputs of the neural network 51NN improve ¢
time with respect to soothing the infant within the infant
hcolder. The neural network may output ccommand{s) that initiate

(with any suitable intensity as determined by the neura

5

network) one of or any suitable combination of audible sounds
(e.g., music, white noise, etc.), movement of the infant holdex
in predetermined patterns, and vibration of the infant holder.
As noted above, the neural network, 1s in one or more aspects

configured to predict, using active learning and input from one

or more of the sensors described herein, the change event that

network may be trained with any suitable training data that is
indicative of one or more of the change events noted above so as

to predict future occurrences of the one or more change events.

The neural network, 1in one o©r more aspects, may alsco receive
feedback (such as throuch a mobile device 351, the control panel

rface in communication with

change events to facilitate active learning by the neural

network. A notification of the type of change event that has or

-

is cccurring may be presented on any suitable display of the
mobile device and/or control panel (or any other suitable user

erface 1in communication with the controller 5

j—

t and neura
network thereof) along with a notificaticon <¢f a <change in

biometrics.

[0113] Still referring to Figs. 1, 3A, and 3B, the control

any suitable display (¢

uch as display 53}

[52]

configured to provide 353A to a user {e.g.,

caretaker) of the infant care apparatus 1. In one o©or more
aspects, the mobile device 351 alsc includes any suiltable
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display 353 configured to provide the indicia 3532 to a user of
the infant care apparatus 1, in lieu of viewing on
the contrcl pansl 52. The controllier 51 1is Lo
senerate the indicia 3532 (or cause an illumination or display
of the indicia) to identify the responsive change in the one or
more of the action (e.g., aural stimulus and visual stimulus)

and the motion (e.g., vibratory and motion prcfiles) of the
infant seat 6. For exemplary purposes only, where the
controller 51 activates the vibratory mechanism 90 or changes a
motion profile of the dinfant bed 6 in response to sensed
characteristics of the infant 390, the indicia 35%3A presented to
the user indicates that the vibratory mechanism 90 has been
activated (i.e., vibratory mechanism has been turned on) or that
the motion profile has changed (i.e., motion profile changed tc
“car ride”}). In one or more aspects the indicia indicates both
the prior state (i.e., the “from” state) and the current state
(i.e., *the “o” state} of the acticn and/or motion such as
where, for exenplary purposes only, the motion profile was
changed from “car ride” to “tree swing” or sound emitted from
the speakers 56 was changed from “music” to “white noise”. The
indicia 353A is in one aspect a visual indicia presented on the
display 532 while in other aspects the indicia is presented as an
aural indicia (e.g., spoken words or other suitable audible
—ones  or phonetics) through any suitable speakers, such as

speakers 56 of the infant care device or speakers 35¢ of the
mobile device 351. In still cther aspects, the indicia 353A are
presented as both aural indicia and wvisual indicia.

101141 in one or  more aspects, the controller 51 is
configured to generate the indicia 353A {or cause an
illumination or display of the indicia) where the indicia 353A
identifies the change in one or mnore of the acticn
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characteristic or the ant 290 and the motion characteristic
of the infant 390 sensed by the sensors (e.g., the peripheral
devices 360, 361-365 and sensors 330, 331). For exemplary
purposes only, where the controller 51 receives sensor signal

399 that embody a change in sensed characteristics of the infant

390, the indicia 353A presented to the user indicates that the
sensed characteristic has changed. For example, the sensed
characteristic may be a motion characteristic where motion
characteristic changed from restless movement to substantially
motionless {e.g., sleeping). Here, the controller 51 generates
fhe indicila to indicate the motion characteristic has changed to
substantially motionless, As another example, the sensed
characteristic 1s a temperature of the infant 3%0, where the
tenperature rises from 98.6°F (37°C) to 100°F (37.8°C). Here the
controller &1 generates the indicia to indicate that the
temperature of the infant 390 has risen {(and in some aspects the
indicia includes a numerical temperature). In one o©or more
aspects the indicia indicates Dboth the prior state (i.e., the
“from” =state) and the current state (i.e., the “to” state) of
the action and/or motion characteristic of the infant 390 where,
for exemplary purposes only the temperature of the infant
changed from Y“98.6°F (37°C}” to “I100°F (37.8°C)7. As noted
above, tThe indicia 3532 is 1in one aspect a visual indicia
presented on the display 53 while in other aspects the indicia
is presented as an aural 1indicia {e.g., spoken words cr other
suitable audible tones or phonetics) through any suitable
speakers, such as speakers 56 of the care evice or
speakers 356 of the mobile device 351, In still other aspects,
the indicia 353A are presented as both aural indicia and visual

indicia.
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[0115] Referring to Figs. 1, 34, 3B, and 26, an exemplary
method of operating the infant c¢are apparatus 1 will be
described. In accordance with the method, an infant holder
(such as the infant bed 6 or infant seat 7) is provided (Fig.
26, Block 2600). The drive section (as noted above which
includes the drive mechanism 60, the lifting moticn assembly 65,
ind the vibratory mechanism 9%0) is provided (Fig. 2%, Block
2605), where the drive sgection is coupled to the infant holder

and has a motor (e.g., one or mere of motors 62, 66 and
vibratory mechanism 90) configured to generate the one or more
0of the action and the motion of the infant holder. At least one
characteristic £f the infant 390 is observed, with the sensors
(e.g., veripheral devices 360, 361-365 and sensors 330, 331}
(Fig. 26, Block 2610). The controller 51 registers sensor data
from the senscrs and effects a change in the one or more of the
action and the moticn of the infant holder (Fig. 26, Block
2615) . As described above, the controller 51 sends a command(s)
to the motor (e.g., one or more of motors 62, 66 and vibratory
mechanism 90) baszsed on the sensor data of the at leas one
characteristic sensed by the peripheral devices 360, 361-365 and
sensors 330, 331. As also described above, the controller 351
yenerates an aural and/or visual indicia to id one Qr more
of an action characteristic of the infant 390 sensed by the
sensors, a motion characteristic of the infant 390 sensed by the
sensor, a change in the action characteristic of the infant 390
sensed by the sensor, and a char in the motion characteristic

of 390 sensed by the sensor.

i0ilo] in accordance with one or more aspects of the
disclosed embodiment an infant apparatus having an infant
support is provided. The infant apparatus including a bkase, and
an infant support coupling arrangsd so as to releasably couple
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the infant support to the base, the infant support coupling

including a movable support movably connect to the base and

disposed so as to form a support seat that engages and supporis
the infant support on the base, with the movable suppoeort in a

first position (relative to the base), and actuable grip members
configured to actuate Dbetween a c<¢losed poszsition and an open
position to capture and release the infant support to the base,
the actuable grip members being automatically actuable between
the closed and open positions by action of the movable support

moving to the first position.

£===1

0

;.__\

17] in accordance with one or more aspects of the
disclosed embodiment the actuable grip members are disposed with

respect to the infant support to effect grip.

01181 in accordance with one or more aspects of the

Losed embodiment the infant support is free of grip.

[0119] In accordance with one or more aspects of the

disclosed embodiment wmovable support has cams that cam grip
f

cne or more aspects of the

care apparatus is provided. The

infant care apparatus including & base, a drive mnmechanism

couplaed to the base and having a first motion assembly and a

second motion assembly, wherein the first motion assembly has a

oy

first motor dependent from the base and the second motion
motor, a vibratory mechanism coupled to the base, the vibratory
mechanism havin a vibration motor separate and distinct from

the first and second motors of the drive mechanism, a movable
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first motion assembly so that the first motoeor imparts via the
4 I L

v, a first c¢yclic motion in a firs

directicon to the ncvable stage, and to the second motion

assemnbly so that the second motor imparts, via the second motion
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~age, an infant support coupled to
the movable stage so that the second cyelic motion and first
cyclic meotion iz imparted to the infant suppcort, and the infant
support is configured to move cyclically 1in both the first
direction and the second direction relative to the base, and a
controller communicably coupled to the drive mechanism, and
configured so as to move the infant suppcort in a selectably
variable motion profile with selectable vibration modes

selected, with the controller, from different selectably

«D

variable motion profiles and selectably different vibration
modes for each of the different selectable wvariable motion

profiles.

01211 In accerdance with one or more aspects of the
disclosed embodiment the controller is configured to configured
soas to move  tThe infant support  with separate impetus

separately imparted on the infant support by the first cyclic

motion and second cyclic motion respectively driven by the first
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with on or more aspects of the

controller is configured to effect

variable motlon profile by separate
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variance of motion characteristic of the separate respechtive
determined from a

COIMmorn selection input to the controller selecting the

101231 In accordance with one or more aspects of the

disclosed embodiment at least part of the movable stage isolates

the drive mechanism from the base,

[0

[
[N

4] In accordance with one or more aspects o0f the
disclosed embodiment each of the different sgelectably wvariable
motion profiles is deterministically defined by a selectably
variable velocity characteristic of at least one of the first
and second cyclic motions respectively of the first and second
motion assemblies, and a selectably varliakle velocity
characteristic of at least one of the first and second cyclic

motions respectively of the first and second motion assemblies.

[0125] In accordance with one or more aspects of the

disclosed embodiment the selectably variable velocity

motions respectively of the first and second moticn assemblies,
and the selectably variable velocity characteristic of at least

ic motions respectively of the
first and second motion assemblies are selected with the

ciler frcm the ccommon selection input to the controller.

{01261 in accordance with c¢ne or more aspects of the

disclosed embodiment each of the different selectably variable

and vertical

j93
[

i
motion profiles includes at least one of horizonta

—

0127] in accordance with one or nore aspects of the

disclosed embodiment the first motion assembly includes the
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first motor having a drive shaft, and a slide crank assembly
comprising a gearing assenb
first motor and a crank member coupled to the gearing assemb
and the movable stage, wherein operation of the
causes rotation of the sliide crank assembly, thereby imparting

the first cyclic moticon to the movable stage.

v
[0128] in accordance with one or more aspects of the
disclosed embodiment the second motion assembly includes the

second motor having a drive shaft, a worm gear assembly coupled

o the output of the drive shaft, and a vertical yoke having a

t shaft of the worm gear assenbl

o

irst end coupled to an outm

wherein operation of the second motor causes rotation of the

vertical vecke, thereby imparting second c¢yclic moticn to the

(0129] in accordance with one or more aspects of

t
disclosed embodiment the second motion assembly further incliudes

a dual scisscr mechanism coupled to a second end of the vertical
voke configured to support the infant support.

[0120] In accordance with one or more aspects of the
disclosed embodiment a first encoder having a single slot is

coupled to a first drive shaft of the first motor and a second

encoder having a single sliot is coupled to a second drive shaft

r

of the second nmctocr.

g
+
o

(0131] in accordance with one or more aspects of

disclosed embodiment the controllier determines position
information of the infant support base at least in pa o
information from the first encoder and the second encoder

01327 in accordance with one or more aspects of the
disclosed embodiment a method is provided. The method including
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providing a base of an infant care apparatus, providing a drive
mechanism coupled tc the base, the drive mechanism having =2
first motion assembly and a second motion assembly, wherein the
irst motion assembly has a first motor dependent from the base
and the second motion assembly has a second motor separate and
distinct from the first motor, providing a vibratory mechanism
coupled to the base, the vibratory mechanism having a vibration
motor separate and distinct from the first and ond motors o
the drive mechanism, providing a movable stage movably mounted
to the base and operatively coupled to the first motion assembly
so that the first motor

a first cyclic motion in

and to the secon nction assembly so that the econd motor
imparts, via the second motion assembly, a second cyclic motion
te at least part of the movable stage in a second direction
independent of the first c¢yclic motion in the first directiocn
imparted by the first moticon assembly and to the vibratory
mechanism so that the wvibration motor vibrates the movable
stage, providing an infant support coupled to the movable stage
soc that the second c¢yclic wmoticn and first c¢yclic motion 1is
imparted to the infant support, and the infant support 1is
configured to move c¢yclically in both the first direction and
the second direction relative to the base, and moving, with a
controller communicably coupled to the drive mechanism, the
infant support in a selectably wvariable motion profile with
selectable vibration modes selected, with the controller, from

“ferent selectably motion prof and selectably
different wvibration modes for each of the different selectable
variablie moticn profiles.

[0133] In accordance with one or more aspects of the
disclosed embodiment a first encoder is coupled to a first drive
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shaft of the first motor and a second
second drive shaft of the second motor.

accordance with or

first encoder

embodiment the

¢ no more than one slot.
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encoder 1is coupled to a
more aspects of the
znd the second encodex

{ 1 In accordance with one or more aspects of the
disclosed embodiment dJdetermining, with the controller, position
information c¢f the infant support based at least in part on
information from the first encoder and the second encoder,

[0136] In accordance with c¢ne or more aspects of the
disclosed embodiment each of the different selectably variable
motion profiles 1is predetermined, the method further comprising
selecting, by a user, one of the selectably wvariable moticn
profiles,

[0137] In accordance with one or more aspects of the
disclosed embodiment an infant care apparatus comprises an
infant holder; a drive section coupled to the infant holder and
having a motor configured to generate one or more of an action
and a of the holder; a biometric sensor configured
to okserve at least one characteristic of an infant within the

K
1

5

drive sectior

{

registers sensor data from the biomet:

configured

communicably

O e

me

1, where the controllex
ic =enscor and effects,

through the neural network or the state machine, a change in the
one or more of the action and the motion of the infant holder.

[0138] Iin accordance with c¢ne or more aspects of the
disclosed embodiment the Dbilometric senscr 1s configured to
generate a sensor signal embodying the at least one
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characteristic of the infant, where the at least one
characteristic is one or more of an action characteristic of the

infant and a moticon characteristic of the infant.

[0139] In accordance with one or more aspects of the
disclosed embodiment the c¢ontrollier 1is configured to send a
command to the motor based on the sensor data of the at least

one characteristic sensed by the sensor.

[0140C] In accordance with one or more aspects of the
disclosed embodiment the controller yenerates a responsive
change in the one or more of the action and the motion of the
infant holder bkased on a change 1n one o¢r more of an action

characteristic of the infant and a motion characteristic of the

¢

infant sensed by the bicmetric sensocr.
{01417 Iin accordance with one or more aspects of the

discleosed embodiment the contrcller is configured to generate

indicia to dentify the responsive change in the one or more of
the action and the motion of the infant hoclder.
[0142] in accordance with one or more aspects of the

.osed embodiment the indicia is one or more of aural indicia

and visual indicia.

w
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In accerdance with one or more aspects of the
sed embodiment the controller is configured to generate
indicia teo identify the change in one or more of the action
characteristic of the infant and the motion characteristic of

the inf

sensed by the biomet

[0144] In accordance with one or more aspects of the
disclosed embodiment the indicia is one or more of aural indicia

and visual Iindici

Q
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disclosed embodiment the blometric sensor comprises one or more

of a visgion senscr, a heat-based sensor, an audio senscr, a
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[0140] In accordance with one or more aspects of the
disclosed embodiment the biometric sensor comnprises a wearable

health device.
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In accordance with one or more aspects of the
disclosed embodiment the drive section 1is configured to provide

more than one degree of freedom motion to the infant holder.

[0148] in accordance with one or more aspects of the

disclosed emboediment a method for infant care with an infant

[
I}

care apparatus, the method comprises providing an infant holder;
providing a drive section coupled to the infant holder and
having a motor configured to generate one or mere of an action

and a motion o©of the infant holder; observing, with a biometric

infant holder; and registering, with a controller configured for

employing a newur: network or state machine, sensor data from
the sensor and effecting, with the neural network or state
machine, change 1in the one or more of the action and the

a
motion of the

10149)] Iin accordance with one or more aspects of the

Q_,
(./1

1isclosed embodiment the biometric sensor generates a sensor

i~

signal embodying the at least one characteristic of t

>ristic is one or more of an

("\

where the at least co¢ne characte

motion characteristic

1)

action characteristic of the infant and

,
{

h

of the infant.
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aspects of the

sends a comnm the motor

based on the sensor data of the at least one characteristic
sensed by the biometric sensor.

[0151] in csrdance with one or more aspects of the
disclosed embodiment the controller generates a responsive
change in the one or more of the action and the motion of the
infant holder based on a hange 1n one or more of an action
characteristic of the infant and a motion characteristic of the
infant sensed by the biometric senscor.

[0152] In accordance with one or more aspects o0of the
disclosed embodiment the ontroller generates indicia Lo
identify the responsive change in the one or more of the action
and the motion of the infar

[0153] In accerdance with co¢ne or more aspects of the
disclosed embodiment the controller is configured to generate

i

indicia to identify the change in on or more of the action
characteristic of the infant and the motion characteristic of
the infant sensed the bicmetric sensocr.

{01547 Iin accordance with one or more aspects of the
discleosed embodiment the biometric sensor comprises one or more

of a wvision sensor, a heat-based
motion senscr, and a bicmetric sensc
[0155] in accordance with one

embodiment the bkiometric

device.
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[0150] In accordance with one or nmore aspects of Che
disclosed embodiment the drive section provides more than one

degree of freedcm motion to the infant holder.

[0157] In accordance with one or mozre aspects cf the
disclosed embodiment an infant care apparatus comprises an

infant holder; & drive section coupled to the infant holder, the

section includes a motor configured to

h

more of an action and a motion of the infant
loop control system communicably coupled to the drive section,

the closed loop control system comprising at least one bilometric

configured to observe an active characteristic of an

(f
’)
—
«

within the infant holder, and a cont configured to
employ a neural network or state machine that 1is communicably
coupled to the at least one biometric sensor and the drive
=y being configured to register a change |
the active characteristic of the infant sensed by the at least
one bilometric sensor and generate, through the neural network or
state machine, a responsive change in the one or more of an
action and a motion of the infant holder based on the change in

the active characteriztic of the infant.

[0158] In accordance with one or more aspects of the
disclosed ewmbodiment the controller 1s configured to generate
indicia to ic the change 1n one or more the action

characteristic o©of the infant and the motion characteristic of

the infant sensed by the at least one biometric sensor.

[0159] It should be understood that the foregoing description
is only illustrative of the aspects of the disclosed embodiment
Various alternatives and modifications can be devised by those

skilled in the art without departing from the aspects of the

v, the aspects of the discicsed

}_.J

disclosed embodiment. According
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CLAIMS
1. An infant care apparatus comprising;:
an infant holder;

a multiple axis drive section coupled to the infant holder and having motors configured to generate
a motion of the infant holder, the motion is a multiple degree of freedom motion where at least one

axis of the motion is a Z-axis motion;

a biometric sensor configured to observe at least one characteristic of an infant within the infant

holder; and

a controller configured to employ a neural network or state machine that is communicably coupled
to the biometric sensor and the multiple axis drive section, where the controller registers sensor
data from the biometric sensor and effects, through the neural network or the state machine, a

change in one or more of an action of the infant holder and the motion of the infant holder.

2. The infant care apparatus of claim 1, wherein the biometric sensor is configured to generate
a sensor signal embodying the at least one characteristic of the infant, where the at least one
characteristic is one or more of an action characteristic of the infant and a motion characteristic of

the infant.

3. The infant care apparatus of claim 1, wherein the controller is configured to send a
command to the motors based on the sensor data of the at least one characteristic sensed by the

Sensor.

4. The infant care apparatus of claim 1, wherein the controller generates a responsive change
in the one or more of the action and the motion of the infant holder based on a change in one or
more of an action characteristic of the infant and a motion characteristic of the infant sensed by

the biometric sensor.

5. The infant care apparatus of claim 4, wherein the controller is configured to generate
indicia to identify the responsive change in the one or more of the action and the motion of the

infant holder.
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6. The infant care apparatus of claim 5, wherein the indicia is one or more of aural indicia

and visual indicia.

7. The infant care apparatus of claim 4, wherein the controller is configured to generate
indicia to identify the change in one or more of the action characteristic of the infant and the motion

characteristic of the infant sensed by the biometric sensor.

8. The infant care apparatus of claim 7, wherein the indicia is one or more of aural indicia

and visual indicia.

0. The infant care apparatus of claim 1, wherein the biometric sensor comprises one or more

of a vision sensor, a heat-based sensor, an audio sensor, a motion sensor, and a biometric sensor.

10. The infant care apparatus of claim 1, wherein the biometric sensor comprises a wearable
health device.
I1. The infant care apparatus of claim 1, wherein the drive section is configured to provide

more than one degree of freedom motion to the infant holder.
12. A method for infant care with an infant care apparatus, the method comprising:
providing an infant holder;

providing a multiple axis drive section coupled to the infant holder and having motors configured
to generate a motion of the infant holder, the motion is a multiple degree of freedom motion where

at least one axis of the motion is a Z-axis motion;

observing, with a biometric sensor, at least one characteristic of an infant within the infant holder;

and

registering, with a controller configured for employing a neural network or state machine, sensor
data from the sensor and effecting, with the neural network or state machine, a change in one or

more of an action of the infant holder and the motion of the infant holder.
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13. The method of claim 12, wherein the biometric sensor generates a sensor signal embodying
the at least one characteristic of the infant, where the at least one characteristic is one or more of

an action characteristic of the infant and a motion characteristic of the infant.

14. The method of claim 12, wherein the controller sends a command to the motors based on

the sensor data of the at least one characteristic sensed by the biometric sensor.

15. The method of claim 12, wherein the controller generates a responsive change in the one
or more of the action and the motion of the infant holder based on a change in one or more of an
action characteristic of the infant and a motion characteristic of the infant sensed by the biometric

SENsSor.

16. The method of claim 15, wherein the controller generates indicia to identify the responsive

change in the one or more of the action and the motion of the infant holder.

17.  The method of claim 15, wherein the controller is configured to generate indicia to identify
the change in one or more of the action characteristic of the infant and the motion characteristic of

the infant sensed by the biometric sensor.

18. The method of claim 12, wherein the biometric sensor comprises one or more of a vision

sensor, a heat-based sensor, an audio sensor, a motion sensor, and a biometric sensor.
19. The method of claim 12, wherein the biometric sensor comprises a wearable health device.

20. The method of claim 12, wherein the drive section provides more than one degree of

freedom motion to the infant holder.
21. An infant care apparatus comprising;:
an infant holder;

a multiple axis drive section coupled to the infant holder, the drive section includes motors
configured to generate a motion of the infant holder, the motion is a multiple degree of freedom

motion where at least one axis of the motion is a Z-axis motion;
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a closed loop control system communicably coupled to the multiple axis drive section, the closed

loop control system comprising:

at least one biometric sensor configured to observe an active characteristic of an infant

within the infant holder, and

a controller configured to employ a neural network or state machine that is communicably
coupled to the at least one biometric sensor and the drive section, the controller being
configured to register a change in the active characteristic of the infant sensed by the at
least one biometric sensor and generate, through the neural network or state machine, a
responsive change in one or more of an action of the infant holder and the motion of the

infant holder based on the change in the active characteristic of the infant.

22.  The infant care apparatus of claim 21, wherein the controller is configured to generate
indicia to identify the change in one or more of the action characteristic of the infant and the motion

characteristic of the infant sensed by the at least one biometric sensor.
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