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FIG. 1

(57) Abstract: Provided is a warming therapy de-
vice comprising a cart with at least one handle and a
plurality of casters mounted thereon. The handle has
a braking control mounted thereon, which is operable
between a first position and a second position. The
casters extend downwardly from the cart to engage a
supporting surface. The casters have a braking sys-
tem contained therein, which is adapted to restrict ro-
tational movement of the caster when engaged. The
braking system is biased in an engaged position when
the braking control is in the first position and disen-
gaged when the brake control is in the second posi-
tion. Also provided is a method of moving a medi-
cal device including applying pressure to a braking
control to disengage a braking system and facilitate
movement of the medical device.
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HANDLE AND BRAKING SYSTEM FOR MEDICAL DEVICE

{rass Reference to Related Applications
RELHEH This application claims prievity o US Provisional Palent Application No.
HIAAG5,389, Bled December 4, 2007, the entire content of which is incorporated herein by

reference, as i fully set forth herein.

Technical Field
{80621 This techuical disclosure relates generally to apparatus used in the care of infants,
Speeifically, this techuical disclosure velates to braking and steering systems use in infam

SAE APPArEtus,

Background
{6063 infunt care apparatus, such as warming therapy devices in the form of incubators
and radisnt warmers, have beon used to matniain the appropriate body tempergture of small
or premature nfants, In many cases, warnny thorapy devices are mounted on wheeled carts,
The cits wre generally moved around arcas such as hospitals by attendants by pulling or
mishing the cagts. In some cases, the wheels of the carty have casters with tabbed brakes.
Tabbed brakes gonevally allow 8 user 10 lock a caster i position by slepping on g b or
pedal, While these may be effective 1o certain circumnstances: it may be difficul © stop the
device using the tabbed brakes. It would be desirable to provide an erponomic handie 8w

warming therapy device carts thal incorporated controls for & braking system

Senumary

HHM4 Provided is a warming therapy device comprising a cart with at least ong handle

and @ plurality of casters mounted thereon,  The handle has 8 braking control mounted

Yosa

thereon, which is operable between a first position and a second position. The casters extend
derwrenardly fromm the cart o engage a supporting surface. The casters have a braking svstem

ich s adapled (o restrict rotations! movement of the caster whaen

stem is biased v an engaged position when the braking control ix in

the fivst position and disen -‘ag‘sd when the brake control is in the second position.

foms
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005} Further provided is @ method for moviag a medical device. The method nclades
providing a medical device that has a cart with a handle and a plurality of casters, The handle
fas @ braking contvol mounted thereom, The braking control 8 operable between a first
position and a sceond position. The plurality of casters extend downwardly from a bottom
portion of the cart o gngage a supporting surface and have g braking system contained
therein, The braling system is adapted to restrict rotational movement of the caster when
engaged and is blased in an engaged position when the braking control iy in the st position
andd disengaged when the brake control is in the second position.  The method further

comprises the steps of gripping the handle of the cart, applying pressure to the braking

cootrel and applying lateral foree fo the handle while maintaining pressare on the braking
contred system. The gpplication of pressure to the braking control freilitates movernent if the
braking control froms the fivet position o the second position.

{8806} Forther provided s 3 medical device having g cant with a handle and casters: The
hangdie hag brabe and steering controls, ecach operable between first and second positions,
The cart bas a braking systems located within the caster and operable o brake the caster, The
braking system 18 normally biased i an engaged position and operable to & non-engaged
position. The braking svsteny renaing the engaged position when the brake control 1 in the
fivst position and the braking systern moves do the non-engaged position when {he brake
contred IS moved from the fnst position to the second position. The cart also has a stewring

¥
i
+3

system adapted o selectively restrict rotational movement of the caster about an axiy that is
generally perpendicular to the support surface, The steering system i linked to the steering
control and the steering control does nol restrict rotational movement of the caster when the

steering contral 18 in the Hirst position and the steering system restricts rotational movement

ey

of the caster when the steering control is in the seeond position.

Brief Description of the Drawings

{007 Figure 1 1 a perspective view g fust exemplary embodiment of a warming therapy
device

{DODSE Flgare 2 1s o second perspective view of the warming therapy device shown in
Pigure |

{0009 Figure 3 is a top plan vivw of the warming therapy device shown in Figure L

i
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{0016} Frgure 4 15 2 side elevational view of the warming therapy device shown in Figure
{8011} Figure § is a rear elevational view of the warming therapy device shown in Figure

N
H

{12 Figure 6 38 2 schomatic view of a first exemplary embodiment of & bandie

win
el

moorporating brake and ateering contrals,
{00131 Figure 7 is 2 schematic view of a first exemplary embodiment of @ braking system

for use v conmection with the warming therapy devices shown in Figure 1,

Detailed Deseription
{14} it will be sppreciated that the ollowing deseription is intended to refer to specific
exampies of structure sefevted for Hustration in the drawings and s not intended o defin
it the disclosare, other than in the appended claims, The presemt appHeation is drafied to
discuss an incubator, however the disclosure s applicable to warming therapy devices
generaily, of which incubators are one example.

U b Figures 1-83 show o warming thevapy device 10, such as an incubator, radiant

.

warmer o olher type of warming therapy device, according (o a first exemplary embodiment
of the present invention. In the Figures. the warming therapy device 10 s in the form of an
menhator shown having an incubation chamber 12 mounted on a cart 14, The incubation

chamber 2 has a base 18 for supporting an infant and & cover portion 18 adapled o mate

.M,
s
g
r?
=
£
b
o
ke

Preforably, the warming therapy device 10 s adapted o maintam g

%

constant temperature and bumidity within the incubation chamber 120 The cart {4 has a
fower portion 20, which is generally flat and hay four braking casters 22, with one braking
caster 22 disposed at gach corner. On one side of the cart 14, a vertical spine 24 extends
upwardly frov the lower portion 28 to sapport the base I8, 1t will be appreciated that other

forme of warpning therapy devices, such as radiant warmoers or other open care dovices, may

alse be provided. Preferably such other devices have at least a cart 14 with at leagt one
braking caster 22 mounted on the cart 14,
[ 6] o oy cases, infants remain in the incubation chamber 12 for extended periods

of thne, As a result, i may be necsssary 1o move the warming thevapy device H} with the

niant Wside the invubation chamber 12, In some cases incubators 10 and warming therapy

devices may welgh hundreds of pounds and be combersome to mancuver. However, when

L
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ravigating a clinical envivenment, i is desirable that the warming the erapy device H) be as

sasy o handle and control as possible,

{8017 Ergonomic front and rear handles 26, 28 are provided on the warming therapy
govice 10 o factlitate gripping of the warming therapy device 10 during transport. The front

handles 26 extend forward from the base 14 of the incubation chamber 12 and are preferably
angled shightly from the horfrontal, with the portion of the handles 26 closest 1o the venter of

the wirming therapy device 1 raised above the outer portion of the handle 26. The angle of

the front handie

26 reduce stress on a caretaker or attendant gripping the frost handles 26 as

i alloves the wrist (o be at 8 more oaturs! angle during I‘ran_&pum

[8818] The angled configuration of the front handles 26 is su iitate an attendant
standing directly in front of the warming therapy deviee 10 (see position A in Figure 3) and

place voe hand on cach of the front handles 26 for pushing the warming therapy device HL
The angle of the Font handles 26 may also facilitate an sttendant standing in front and to the
stibis of the warming therapy device 10 {see position B in Figure 3) and pulling the warming

=

therapy deviee 1 with one hand on the nearest fromd handle 26.

UG As best seen in Figure 3, the rear handle 28 preforably spans across most, i not
ail, of the width of the vertical spine 24, The rear handle 28 soxtends outwardly from the

vertical spine 24 to provide s sufficient spacing for an aftendant’s haads o 6t betweon the
rear bandle 28 and the vertical spine 24, Ay best seen in Figore 5, the regr handle 28 iy
preferably configured i a generslly horizomtal manner with side portions 30 being generally

-y
2

hovizontal and a raised center portion 32 extending apwardly from the side portions 30 in an

arcunte configeration, Like the front handies 26, the rear handle 28 fhciiffates an attendant
using one or two hands (o push or pelf the warming therapy device (0,

{204 The front and wear handles 26, 28 preferably have brake controls 34, 36
respectively mounted on the inner portion of the handles 26, 28, The brake controls 34, 36

are preferably restliently mounted o their rospective handies 26, 28 and depressible, towards
the front o roar handles 26, 28 while gri'p‘ping the handles 26, 28, such as by sgueesing the
handles 26, 28 and braking controls 34, 36 together, As shown in with the front handles, the
brake controls 34 nray be fitied within the handles and are preforably biased in a first, none
depressed position. As shown with the rear handles, the brake control 36 may also be a

separate bur or tab that is mounted adjacent the rear handle 26, Squeczing the braking
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g

controfs 34, 36 wards the bandles 26, 28 moves the braking controls 34, 35 10 & second,

depressed posttion.

{0021} in a preferred embodiment, braking systems 3§ are located within the braking
casters 22 and mechanically connected to the braking controls 34, 36, Alternatively, there
may be an electrival, pneumatic or some other type of connection between the braking
controls 34, 36 and the braking system 38, As will be described in more detail below, when

) v

the braking controls 34, 36 are in the first position, the braking svstens 38 is engaged, thereby

A

cting roiling movement of the warming therapy device 10, When the brake controls 34,

3R rv;»

%

36 are in the second @f,?siiiim, the braking systent 38 18 released, allowing rofling movement

of the braking
{022} Figure & shows o schematic view of a first exemplary embodiment of 8 handle 26

for use with the warming therapy devies M The mumeral for the front handle 26 will be osed
for ease of explanation, but the bandle 26 in Flgure 6 may be vither of the front ov rear
handies 26, 28 deseribed berein. The brake control 34 may be mounted along 8 longiudingl

side of the handle 26 with a post mechanism 36, The post mechanism allows the brake
corttrol and i3 operable between a fust position 58 and a second position 60 {shown in
phartont). A steering coutrol 62 is also mounted on the handie 26 and s tinked to a steering
systern. The steering contrel 82 18 operable betwesn a first postticn 64 and 3 second position
66 (shown in phatom). Preoferably the sicering control is spring loaded with detents, such
thas a single pross of the steering control 62 will operate a steering controd sydem, By way of
exampie, when the steering contrel is i the Orst position 64, the casters 22 will be allowed o
wtate froely about a vertical axis, However, when the steering control 62 1 operated into the
seconst position, the steering ventrol systent will lock the caster 22 into position such that the
caster 22 will enly fholiftate movement in the forward and backward divections, rather than
being freely rotatable about the verticad axas. I the embodiment pictured, & user may press

5

control 62 towards the handle 26 fo operate the steering contraf 62 from the fisst

position 64 and second position 66, Likewise, a user may opevate the steering control 62
from the second position 66 10 the first position 64 with another mward push to clear an
internal detent and then allow an internal spring to push the steering control 62 back to the

Hrst position 66,

{00231 Reforring mow o F igu‘r{: 7, a schematic view of first exemplary embodimess of &
braking caster I3 is showwn, The braking caster 22 may include a spring loaded braking

S
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systemt 38, including a brake drum 40, a brake cable 46, and brake contacior, such 25 a brake

pad 42, that is blased against the brake drun 40, when in an engaged position, by a spring 44,

X

The brake eable 46 has a {irst end 30 connected to the brake pad 42 and a second end 32 tha
extomls Wowards and is eveatually connecied 1o the braking controls 34, 360 A bub 48 may be
lpcated bethween the first and second ends 50, 32, The hub 48 can serve as a polley o redivect
tension front the direction T to a direction that is away from the surface of the brake dram 40
where the brake pad 42 engages the brake drum 40, Although a brake pad 42 is mentionsd
heve, other brake contactors may be used, including pins, or a brake dise and caliper
contfiguration without departing from the scope of the present invention,

{824 As mentioned above, the brake pad 42 s normally biased against the brake drum
1o restrict movement of the warming therapy device ML Upon depression of the braking
contrals 34, 3, tension is exerted on a braking cable 46 in a divection T, The braking cable
46 pulld the brake pmi 42 away from the brake drum 46 when sufficient tension iy applied to
the braking cable 46 1o overcome the pressure exerted by the spring 44,

[0825] The spring rates may be progressive 1o avold baving the warming therapy dovice
10 come 1o a sudden stop i the brake controls 34, 36 are inadvertently released duving

srotion or released wo quickly when coming 1o & stop. As & result, spring rates are chosen 1o

shiow gradual oxertion of pressore on the brake deam 40 by the brake pad 42 to allow the
warming therapy device 10 to sfow down before coming 1o a complete stop. The spring rate

may be adiusted, such as by boning a tumng serew {(not shown) or some other foem of

mechanical or electromechanical adjustment.  Adjustment of the spring 44 may abse be done

o commpensate for wear of the brake pad 42 and / or brake drom 40, such that a relatively
} v

sxtant waking pressure can be maintained, even as party wear down, The braking controls
34, 36 may be connected to the braking syatem by mechanical moeans, such as a cable 46, or
by electrical, pnawnatic or other desirable connections.

{00261 Dring use, when a coretaker ov attendant prips one of the handles 28, 28 and

depresses any one of the brake controls 34, 36, the engagement of the brake pad 42 and brake

-

144

drizm 40 1y released and the warming therapy devies 10 may then be rolled. Also, the brakes
are preferably adapted to il into an engaged state, such that if a brake control 34, 36 i

released o stame part of the system broaks, while the warming therapy deviee 10 & moving,

,w
{ammn
o
kg
s
=
=
o
pon
o
=
joos
jod

j5ze
s

2 thevapy device H will come to & controlied stop.
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a7 Adthough a braking caster 22 is shown here having a braking system 38 with a

brake cable 46, brake pad 42 and brake drum 40, the braking control system discussed herein

e
foil
b
g
b
&=
1%
&
o
oo
P
( ¥

conpection with various other designs of braking casters, Preforably, which
ever fype of braking caster i3 used, the brake iy adapted to be cngaged when the braking
controls 34, 36 are in the first position (Le. there is no depression of the braking controls 34,

susid when the braking controls 34, 36 are in the second position (e, the braking

00281 The brake controls 34, 36 may alse be mechanically linked 1o a connection for
docking an exterioe apparatus (not shown) fo the warming therapy device 10, Although min
shorwn, the docking counaction may be disposed on the vertical spine 24 of the vart 14, The

exierior apparatus will also bave a deeking conneetion for mating to the docking conngction

on the warming therapy deviee HlL When the warming therapy device 1 is docked 0 the
exterior apparatus, the brake controls 34, 36 on the warming therapy deviee 10 may also be

used o contrel braking systoms on the extorfor apparatus, such that anything docked to the
warming therapy device 10 may be braked in vnison.  Additional locking of the braking

Ty

systemy 38 may be mrovided by tabbed brakes, whigl

s

serve ay a rechindant braking

nechanism.  Preferably pressing g tab 54, seen in Figure 1 feilitates g wechanical ook on

the movement of al least ong of the braking casters 22 v addition 1o the bias of the brake pad
42 against the brake drum 40,

{0829} While the foregoing detailed deseription of this disclosure has been described in
refation to certain representative structures thereof, and many details have been set fovth Ry
purpeses of ihastration, W will be apparent 1o those skilled in the art that the disclosure ¢an be

varied constderably without departing from the basic principles of the disclosure,
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CLAIMS

i A warming therapy device comprising:
& oart;
at least one handle mounted on the cart, said handle having a braking control
moanted thereon, sald braking control belng operable between a fivst position and a seeond
position; and

-

& phurality of casters mounted on the cant, said casters extending downwardly
from she cart and having a braking systent contained therein, sald braking system sdapled o
aged

position when the braking control s in the first position and disengaged when the brake

L3

restrict rotational moversent of the caster when engaged and belng biased in sy eng

e

(f’

ontrol i the second pasition.

2. The warming therapy device according 10 clam 1, wherein the braking system

iy

connprisey a brake drum and a brake contactor for engaging the brake dram.

3 The warming therapy device according o clabm E,A further connprising & spring
and wherein the brake contactor is biased against the brake dran by the spring.
4, The warming therapy devive aceording 1o olaim ’i, wherein the first position of

the braking coutrol v a non-deprossed poyition and the second position of the braking control

is & depressed position, and whereiy movement from the first position 0 the second position

reguires the application of force to the braking controf by & user,

X The warnting controd device according 1o clalm 4, whoreln said bwaking

control systern is adapted to return to the first position when force on the braking control is

aa fonger applicd

=

8. The warming therapy device according o clam 1, whereln movement of the
dovice s restricted by the braking system in & pormal state and whereln movement of the

device 1§ wiwestricted when g user moves the raking control frioun the first position t the
segond position.

7. The warming therapy device according to olabm 1, wderein the braking control
ts cHaposed at least partially within the handle.

8. The warming control device according to claim 1, wherein the braking control

Xz

iy spaced from the bandle fy a first posttion and movahle towards the handle, and wherein the

-'s'}

second position s oloser to the handle than the Hrst position.

. e, ey Ty >
EARTMITSTE 8
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8. The warning control device according to claim 1, whereln the bias of the

braking in the engaged position is adjustable,

0, The warming control device according to claim |, wheretn said bandle s
angled with respect 10 & horizoutal plape, thereby fhoilitating crgonomic gripping of the
handle by & user,

tL Aomethod fe moving a madical device comprising:

providing o medical device having
a cart including a handle and plurality of casters mounted on the car,
said handle having a braking control mounted thereon, said
wraking comirol Being operable hetween a first pmsition and a second position; and
said plurality of casters extending downwardly from g bottom
portion of the cart and baving a braking system contained therein, said braking system
adapted 1o restrict rotational movement of the caster when engaged and being blased in an

engaged postiion when the braking controd 18 in the first position and disedgaged when the

R

[ee3d

rake control 15 in the second position;

esp;«j‘a},-‘i;ng pressure o the braking control thereby moving the braking contrul
fronn the first position to the second position; and
aiving fateral force to the handle while maintaining pressure on the braking
contrnd vstem,
£2, The method acrording to claim 11, further comprising the step of rémoving
the pressure o the braking control, wherein movement of the medical device gradually coases

o3
H

d pressare 1o the braking control is released.

i3 The methed sccording to clabm 12, wherein said cessation of rmovement of the

msdical devior is gradual, regardless of whether the removal of prossure from the braking

comiirol IS mstantaneous,

P The method according to olaim 1, wherely said bandle comprises frst and
g . £

N

1g the handles comprises asing a fest hand to grip the

=

secord handles and said step of gripph

Trat handle and g second hand to grip the second handie,
P35, 'the method according to claim 14, wherein the step of applying pressure o

3.

the braking controt comprises applving pressure with one of the first and second hands,
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15, The method avcording to claim 11, further comprising the step of gradually
releasing the pressure on the braking control, wherein gradually releasing the prossure on the
brafing control causes the braking system to gradually restrict rotational movement of the
casters, thereby stowing down the movement of the medical device prior o stopping the
medieal device,

7 A cart comprising:
at least one handle mounted on the cart, seid handle having a braking control
morted thereon, said braking conwred being operable between a fivst position and o sscomd
posiiion; and

a pluralily of casters mownted on the carl, ssid casters extending downwardly

fromm th

& cart and having a braking systemn comtained therein, sald braking sysiem adapted 1o
restriet rotational movement of the caster when engaged wnd being biased in an engaged
position when the braking control is In the fivst position and disengaged when the brake
control is i the seeond position,

I8, The cart according to claim 17, further coanprising a8 warming therapy device
mounted thereon,
8. A maedical device comprizing:

3

wandle mownted thereon and a plorality of casters exiending

.
>
I'e v
b
e
5
soas
o
=1
—
¥
jord

4147
o
vt

& brake control mounted on the handle and being operable between first and
second positions;

& stgering control mounied on the handle and being operable bebween firgt and
second positions:

kY

a braking system located within the caster and operable to twake the caster, the
braking system being normally dased in an engaged position and operable 0 a non-engaged
position,
whereln the braking system remains the engaged position when the
brake contrad is in the first position and the braking system moves to the non-engaged
position when the brake control i moved from the Hrst position to the second position; and
& steering system adapied o selectively restrict rotational movement of the

custer about an axis that is generally perpendicular 1o the support surface,
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wherein the sleering systemn is linked to the steering contred and the

e

3

steering control duss nol restrict rotational movement of the caster when the steering vontrol
is in the flvst position and the steering system restricts rotational movement of the casier

whey the steering control §s in the second position,

e
o
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