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Actuating Mechanism for g Caster

Technical Field

A technical solution describes an acluating mechanism for a caster which
brakes and positions ihe cagsier by means of & cam meachanism which enables
braking of the casier using minimum forces developed on the brake lever or brake
rod. The pressnted fechnical solution helps to handie casters of patient suppott
apparaiuses in hospital and nursery facilities easily, using minimum force developed
by carsgivers or by an electronic caster brake sysiems if useq for braking of castwrs
of patient support agparatuses, as well Another positive aspect of this preseniad
techiical solution is an oulstanding decrsase of nolae lavel of castors on patient

suppot apparaliisses.

Frior An

The technical solution described in this document focuses on actusling and
control of casters used wilh beds, padicuarly patient support apparatuses in
hospitals, health care and nursing care facilities or settings. The aforesawt beds have
four and more casters o guiding whesls fixed 1o ihe hasic frame, being able o rotale
around horizontal and vertical axis o move the bad from one plgce i another, and
are aquipped with a brake to fix the caslers in desired position and move the bed In
degired direction.

Patient support apparatuses known from the prior art have, in principle, four
gtandard casters. These casters may bs egquippsed with an indiwdual system for
locking {bincking) of rotation of the casler, whinh is located inside the casier, or arg
controlled focaily at each individual caster, or have centralized systems for locking all
casters at ance. Disadvaniage of the above slated systems for locking andfor rotating
fs that these systems develop {oo blg or oo small locking andfor braking forces
actuating the casters, which causes ham o casiers o insufficient locking andior
braking of caster. These types of castars all rolate faging in direction of fraval andior
ratate around vertical axis andfor rotate horizontally around fixing axis.
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The aforesaid prior art & disclosed in the patent USE7E3E82R2. In this
iechnical solution all casters are braked, and in case of neutral mode and brake
rolaasea, gl castere rotate ground vertival akis, which means that all casters may wm
i different sides. However, except tuming lelt and righl, sach patient support
apparatus needs o be 2iso directed facing direction of travel, which s provided in
ihis case by big double wheals that may bDe scluated by 3 motor, as weil
Disadvantage of this technical soluion is thus need of another pair of casters 1o
direct the patient support apparatus o desired direclion of travel R is financially
demanding, in addition necessary additional whesls with aclualing system to handie
and brake the patient support appafatus increase the weight of the patient sugport
apparatus. The patien! support apparatus & thug heavy, mora expensive and mo

complax for production.

Frior arl alsg discloses bads or whesled squipment such as rolleys, prams,
chairs, stretchers and similar which have combined casters with only horizontal
rofation and caslers with horicontal and also vertical rotation. Should a patlent
support apparatus be equipped with casters which all can rolate horizonially and
vertically, g probiem occurs how to properly direct such patient support apparatus
into the desired fravel direction. Such patient support apparatuses need {0 have then
al jeast one of the casters as a directional caster, which enables only horizontal
rotation in the divection of travel by using Independant locking mechanism lucated on
this caster. The kecking mechanism locks {or blocks) such caster to rotate around
verfical axis of the caster. The locking mechanism may be in g form of an
independant lever or a control member fixed to the caster {o lock the direction of
fravel. Such locking mechanism thus complicates structura of the caster, in addition,
i iz necessary o have a lover or g contrad member at disposal alf the time o ook the
diraction of travel on the caster divectly, Oplionally, such levar or a sontrol mambey
for iocxing the direction of travel miay be integrated in the casler Hself, which i
complex and financially demanding. Mostly such integrated lever or control membey
use 1o be smalier than the brake lever and a caregiver therefore nesds o bend down
o the caster and manually zet the lever, which is not usey friendly. Sometimes a

5

arggiver nesds to exert bigger force to push the laver, someatimes i is difficult to do i

gven by 3 foot,

tol
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Another disadvantage of such caster type is that the caster has onily a simple

i

cam which actuates {controlg) only ong pin iever contiolling the caster brake
system, and to set direction of travel the caster nesds o be eguipped with an
independent locking system describad abiove. These systems of inner arrangement
of braking and directional mechaniams of casters are quite sizable, need {o be
actuated by two types of forces, which brings @ danger of improper usage of such
foroes ang worse handling and higher fault rale. In addition, such doubde structire of
braking and directional mechaniams does nol fil the slandard size of a pin fur fixdng
the caster which resulls in increasing of lowest safe height of the palient support
apparatus above the ground by several other pentimatres thal may mnsequssmiy
fncrease a risk of fall of a patient,

The risk of fall of 3 patient from the palient support apparstus of any ype s a
serdous problem that must be addressed. Falls in hospiial facilities and particudarly
nursery faciiifies and seflings repressnt the most nisky unpredictable evenis, cause
complications with respect v trealmernt and projong painful beslth condition of a
sattent and following prolonged period of treatment. Dug o thess reasons falls are
highly undesirable.

To avold undesived falls from palient support apparatuses with higher lower
gosition of the frame due o large caslers it is advisable o use patient suppor
apparatuses with lowered safe position dusg  smaller height of used casters. The
haight of a caster can be essentially decreased when using a caster with a band
brake which i3 distlosed in the infernational patent application PCTICZ2021/000017

fiied by the sams applicant which is thereby included herain in s anlirsty.

in principle, casters used with palient support apparatuses in health and
nursary facilities and seltings should satisfy necessary requirements for handiing with
the patient support apparatis as following: @ caster should fravel independently, Le.

the paster can rotate free arcund vertica! and horfzontal axis; a naster nesds {o have

e

a brake, Le. a mechanism which locks the caster 1o rotate around horizontal axis. As
casters can rotate also around verdical axis # s therefora necessary so that such
caster had a mechanism for locking of direction, Le. mechanisth locking rotation

arcund varfical axis and directing the casler inko the direction of travel,
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Anather method of iocking casters is so called TOTAL LOCK, when the caster

ckad for rotation arcund vertioal axs as well 83 horizonial axis.

All slandard positions of 8 caster are antuated by & central caster control
system pedal {or lever). The central caster contral systam padal, or individual padal
v oan individual caster, actualss posifions of caster such as RIDE {or TRAVELY,
BRAKEDS and LOCKED, The position RIDE" means that all casiers are cenraliy
actugfed or each individual caster v s8t in position of nide {ravel}. The postion
BRAKED® means that majority or all caslers arg sel into position of TOTAL LOCK by
neans of the central caster control sysiem pedal. The position LOCKED® means that
ohe of two casters are seat by the central caster contre! system or an individual padal

o the position of locking of diraction and other casters ars in position of tide.

Al the above siated positions are currently sohved in the way that the inner
structure of & caster comprises one cam with thres positions. This solulion s
disclosed by US patent no. 750640482 by company TENTE GmbH. Howeaver, such
casters with inner actuating systen have ssveral insufficlenciss. One cam inside the
caster is difficult {0 be oplimized with respeact 1o it function, La. different way of
using. Braking of casier is done by fiotion, rslease of brake i done when cam foree
pushes braking block Into the band and due 1o spring force the caster is relgased. To
fook rotation around vertical axis Bifling members are used, but very often teeth of ons
focking disc hif the other disc due {0 which the mechanism is damaged after some
fime. When using one cam it is fechnically not possible i design the shape of the
cam so that the central caster control systarn pedal or the caster pedal are in the
defined positions RIDE”, BRAKED” and LOCKED" At standard mechanism the
padal is always in & position when on-siate function of central caster contral system
is not shvious. Ancther disadvantage of this type of caster is that dug o developing

b3

heavy force on meachanism the casters nesd o be designed and made from rigid

R

metal malerials which causes casters 1o be very noisy.

?

it case of casters usad with patiant support apparatuses in health and nursery
faciiiies and satlings i is imporiant for carsgivers (o have ceniral actuation {control)
of casters, not the individual actuating pedals {or levers) located at the individust
casters. Tharelors vary ofien thera is used a syslem of 2.g. thres caslers having
thres positions {otal lock, vide forward, ride backward) and ong caster having thres
positions such as otal kock, ride and locking of direction. Prior ant discloses ailso

&
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differant arrangements of casters in which tyos of ong cam in the pin is changead and

other mechanisin remains the sama.

Suminary of the nvention

The above menticnad substantial insufficiendies of the exisling known
technical solutions for actualing casters are solved by presented technical solution for
aciugting mechanism for & caster comprising braking mechanism and directional
machanisn 1o lock the caster in direction of travel and {o look rotation of the caster
around virtical axis, wharein both these machanisms are part of a standard pin for
fixing the caster. This system simplifies caster structure and decreases total height of
the caster by which alse the bwest possible safe hsight of the patient suppod
apparatus iz decreased. The presenied solufion enables usage of braking
machanism and direclional mechanism with exeding minimum force I actusie the
caster, Due to using minkrum forces for aclualing, noise level of casters is
dicreased, log, as the individual components snd mambers can be made from
piastic materials.

The presented fechnica! solution also removes nsuffliciencies relating to

position of the aclusting pedal of the caster or central caster pedal on the chassis of
the palien! support apparstuses. The presenied solition optimizes position of the

actuating pedal so that |t is fully obwvious in which position such padal is, Le. gither in
position RIDE®, BRAKED" o LOCKEDR

The presented technical solution discloses a pafient support apparatus
SOmprising a

~

patient surface deck, an upper frame, a lifting mechanism, a boltom
frame, number of caslers fixed 10 the bollom frame by & pin, and an actuating pedal
fixed to the pin of 3 casler. The acluating pedal acluales positions of the caster, such
as braking position, nsubral mede and dipectional ride position. Each caster
comprises a cam mechaniarm with number of switch mechanisms for actusting and

changing the individual posiiions of the caster.
The shove mentionsd substantial insufficiencies of the existing known
standard braking and divsctiona!l mechanisms are solved by presented actuating

mechanism for a caster disclosed herain. The caster is primarily used with patiend

R3]
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support apparatuses in haalth and nursery facilities and settings. Optionally, such
caster can be used with any type of fumilure that neads to be moved from point A to
3. The presenied actualing mechanisim for a caster actiales savera! positions of the
caster and can be used also with casters comprising band brake, as disclosed in the
international patent application POTICZZ021/0DQ0TT filed by the same applicant
which iz thereby included hergin In g entirely. The presentad actuating mechanism
for & caster i& preferably designed for casters having internal brake foothing or a

ratchet {raichetwheal)

The presented scluating machanism for 8 caster with internal brake toothing
comprisss a pin, in which the internal actuating menhanism of a caster is localed, a
bearing, a cover, which serves as a carving member (e.g. fork) of 8 caster. The
besring for fres rotation of the caster arcund the pin B jotated between the pin and
the carryving mamber, In another ambodiment, a caster with band brake can be fixed
to the camrying member, as disclosed in the infermational patent application
POTICZR021000017 filed by the same applicant which is thareby inclided hersin in

itx entirety.

The caster pin comprises the entive inlernal astuating mechanism, as sialed
above, which comprises 8 cam mechaniam thal acluaies postion of the actualing
padal of the casler {movement of the caster, casier brake, and direction of casler, ta
rotation around verical axis of the casten), the pin comprises further number of
interigeking iting members, number of iﬁcking levers, preferably thres locking lavers,
numaer of ratchets (ratchetwheels) which engage springs, preferably fowr springs,
whersin each locking lever has #s own spring.

iy the prefered smbodiment, the cam mechanism, which acluaies the
indhvidual positions of @ casier, & designed and struclured as disciosed below. The
antire cam mechanism & heated inside the casler pin. The cam mechanism
comprises number of cams, preferably three fypes of cams as folbwing: a cam A s
the cam for position of the actualing pedal of the casler ~ the cam keeps the
actuating ;:cadai i thres above defined positions; a8 cam B is the can for girection of
the caster — the cam engages of releasas locking of divsction; and a cam &, which is
the cam for braking the caster, and in parafist, of vertical brake of caster ~ the cam
brakes the caster, The caster pin comprises also numbsr of interiocking Hifting
members which are in contact with cams A, B and C. tach cam is in contact with ong

&
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{ifting member according o the type of the cam. The first pam A {the cam for position
of the actugting psdal of the caster) is in contact with & Bting member of position of
the actualing pedal, under which a spring is localed. The cam A aotuates the position
of the actuating pedal of the caster by means of backsiop of the actugling pedal,
which bears an the cam A, The second cam B {the cam for dirsction of the caster) is
it contact with a lifting member of divestion of the caster, and 3 kecking lsver of
Jirgction of the caster, and & raichet of dirsction of the caster, and a spring of
direction of the caster. which is localed betwean the carving member ang the locking

levar of direction of the caster. The third cam C {he gam for by

ﬁ}

king the caster, and
in paraliel, of vertinal brake of castern I8 in contact with g fifting m er of the brake,
which actuates the locking lever of brake of the caster as well as the jorking lever of
vartical brake of caster. Both these locking levers of the caster engags the ratchet of
brake of the casler and the raichet of vertica! brake of the caster and are restricted/
defined by a spring of braks of the caster and 3 spring of verltica! brake of the caster
The spring of brake of the casier and the spring of vertica! krake of the caster also

acluate the locking lever of braxe of the caster and the locking lever of vertical braks
§

When praducing a casler according to the presented solution, sach casler is
always sguippad with the same cam, which is iriple i this preferred smbodiment
Howaver, a parson skilled it the ant could aszambse a cam machanism with two cams
or & number of cams structurad differently that will be alde (o astuate the caster by
means of {ifling members, focking levers, and ratchals

in another embodiment, this prasented cam meachanism may be used also
with a caster having a band brake, as disciosed in the intermnational patent application

PCTICZ2021/000017 filed by the same applicant which s thereby included herain in

ds entirety. Using this type of a caster enables 1o decrsase the height of a patient
suppoit apparatus inlo the lowest possibie safe position whan keeping standard size

of the caster, and {o actuate other movements of the caster that are not possible with

hand brake such as e.g. movement sround vertical rotation axis

I this another embodimeant, the caster with dwo-way band hrake comprisss a
braking meachanism of caster boated parlially nside the Innsr space of the pin of the
caster and partiaily inside the inner space of the caster, which i fived on the iatera!
edge of a carrying mamber into which the two-way band brake system of the caster is

¥
¢
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attached to. The pin of the casler comprises also a verlical axis pivol, which rolates

rETY

he caster around a vartical axis of the castar. The canying mambaer i fixed o th

FD

vertical axis pivel. The fork comprizes a guiding bar of a voke and also a supportof a
spring focated under the guiding bar of a voke. A kever of & spring support fits the
vokea at lgast i one point, and this lever of the spring suppart is fixed ¢ the carrying
member in one point and & in contact with the control meamber of the caster
Optionally, In ancther embodiment, a lever acluated by the cam mechanism inside
the pin above the carving member fils the yoke, wharein a bearing for movement of
the caster around the pin is Jocated betwesn the pin and the canrying member so that
the caster having the band brake could have funclion of & standard casler as well as
a gutiding caster. In the preferred embodiment, the yoke is one unil with anchoring
paints, in another embodiment the yoke comprises & least two arms o 8x the yoke
and at least fwo amms to iy the brake band. Each anm of the yoke comprises af least

ang anchoring point, preferably there arg fwo anchoring poinls al each gm shaped

as | or g protrusion protruding oul of the am of the yoke {0 each sids o creale pairs.

Change of yoke poesition has sssential impact on braking by wo-way band
brake. When releasing the lever on the yoke, the brake band shrinks around the
brake drum by means of the spring. The spring doss not devalop sufficient force fo
hraka the brake drum of the caster during the first phase. When releasing the lever o
the yoke, the voke leans and bears into the guiding har of the voke according to
diraction of rotation of the caster and thus force starts to develop acoording to laver
ratio which conseguently shirinks the brake band around the brake drum and the
paster is braked. Change of yokea position is enabled dus 1o symimetry of the yokea. By
changing the dirsction of yoke inlo the other side the caster can be braked alse
during opposite direction of ride. In case of pressing the lever onfo the yoke the
anchoring points g&t oioser {0 the casier centre and the brake band around the brake

\

drum releases, which enables 1o unbrake {elpase) the caster which then can mowe

free in both directions of rotation,

YWith respect o the cam mechaniam thers is ne need o change the cam
mechanism in the pin thanks to this presented solution. Should functions of & castey
nead to be changed, it iz sufficient {o change number of locking levers ang raichats

{or ratchatwhesls). Changs of number of locking levers and ratchels under the

caster pin, whergln the cam machanism inside the pin remaing the same, causes

o



WO 2022/068978 PCT/CZ2021/000046

1

decreasing of production cogts and aooelerating produclion dme. Al prasent
standard casters are eguipped with different ping with different cams, which makes
production expensive as number of different pins & produced, each with different

cam mechanism for differsnt functions of the caster.

As sigted above, another advantags of this presented solution s quister ride
of the caster due fo decrossed forces sxerted on aclualing the casisr or central
caster control system, and # also enables v acluaie the caster glectronically using
minimally powered sleclric molors such as servo motor (senvd drivel and other

glectric motors with minimum voitage for optimized motor output.

List of Drawings

The Fig. 1 shows side slevation of a caster with intermal teothing and a8 pin atteched
to the carrying meamber {e.g. fork),

The Fig. 2 shows axonometric projection of a caster with infernal {oothing, 3 canrying

membser {e.g. fork) and & part of & cam mechaniam in detall drawing.
The Fig. 3 shows axonomatric projection of a cam mechaniasm.

The Fig. 4 shows side olevation of parl of 2 cam mechanism and an infermal
actuating of 2 brake system of a caster with internal toothing that is ocated i the pin.

The Fig. b shows axenomelric projection of internal arrangement of 2 cam

meachanism with a brake system of a castar with internal inothing.

The Fig. § shows kinetic schems of an infernal arrangement of a caster with internal
toothing.

Tha Fig. 7 shows side slevation of 3 brake sysism of a casler with a band brake, &
pin and 8 lever.

The Fig. 1 shows a caster 4 wilh intematl toothing 15, preferably such caster

can be usad with whesled squipment as e.g. trofleys, stretchers, patient support

L]
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apparatusas, beds, ables, hedside tables, bars and similar typss of fumndure that

need o be transponted from one place & {0 ancther plase B,

The Fig. 1 shows side slevation of a caster 4 with internal teothing 18, which is
fixad o 2 carrying member 3 {e.g. fork) In the middle of the castar through opaning
12 by means of figsing pin 14 (nol shown}, The fixing pin 14 for Sxing the caster £ in
the carving member 3 may bs in form of a screw, rivel of any other types of pins,
The carrying member 2 with vertical axis of rotalion continuss with bearing 5. which is
attached 10 a pin . The side elevation of the pin 2 shows hexagona! opening 18 for
fixing the actuating pedal 1 {not shown). This apening 18 is also opening for a cam
mgchanism §. i another embodiment, a caster with two-way band brake 17 can be
fixed to the carving member 3 through opening 13 for fixing of the casler by means

of fixing pin 14, see the Fig. 7 for details.

The presspied solution dizcioses cam mechanism § comprising the same
hexagonal opening 16 as other standard known types of simple cams. The presented
cam mechanizm § comprises a cam for posttion of the actuating pedal Bz, 8 cam for
diraction of the caster &b and a cam for braking the caster and of vertical brake of

L

caater Bo. Due 1o using of this cam mechanism 8 the overall braking system of the

caster £ reaches better gqualifies upon smaller demands on developing forces and
smattar friatisﬁ forces

The Fig. 2 shows axonomelne projsction of 3 caster 4 in delalled drawing
showing the caster 4 with ntemal oothing 18 comprising three locking levers &
locking lever of direction of the caster 8b, hcxiag tever of brake of the caster 8¢ and
ooking lever of vertical brake of the caster Zd. which are ibeated under the coverof a

rving member 3 and a bearing § that continues a pin 2, in which the entire cam
mechanism § s located ﬂhown partially). The cam mechanism § comprises a cam
for position of the actuating pedal 8g, a cam for direction of the caster Bb, and 2 cam
for braking the caster and of verlical brake of the caster §¢. The Fig. 2 also shows the
carying member § comprising an opening 13 for fixing of the castgr, g ratchet of
direction of the caster 10k, above which a mechaniam of intarlocking iifting members
ga, 8b and 8c {not shown) is ibcated inside the pin 2. The bearing § is located above
the ratchet of cirection of the caster 10t and the pin 2 for fixing the casier {o the
frame of the patient support gpparatus and attaching an aclusting padal 1 {not
shown) i located above the bearing § The cam mechanism 8 is incated in the upper

10
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part of the pin 2, howaver, o clanlfy the structure the cam mechanism § is disciosead

separatsly in Fig. 3.

The Fig. 3 shows axonomstric projection of a cam mechanism § located in the
upper part of 8 pin 2 of a casler 4 and being 3 part of the inner actuating mechanism
that actuates all positions of the caster 4; rotation of the caster ¢ around vertical and
horizonial rotation axis, braking and divection of ravel. The Fig. 3 shows that the cam
mechaniam § hag a shape of a oylindgr, which & hollow inslde, comprising an
cpening which & an opening for the actusting peadsl 18 in pargliel and has 3

hexagon shape. For beller view the cam mechaniam § is furhed with bottom side

upwards so that the indbidual parts of the cam mechanism § could be visible,

The cam mechanism B iz divided into two parts for balter agsambly of the cam
machanism § inle the pin 2. The first part is a cylindar with st least one side i & form
af toathing which craates actuating pard of the cam for position of the acluating pedatl
8a. The second part fits in the middia part of the oylinder of the cam for position of the
astuating pedal 8a, which & rectangular cut ouf 50 that the second part could set on
the oylinder part of the cam for position of the actusting pedal £z {o creals one

o

componsnt — Le. the cam machanism € The seoond part has a shape of wo extemnal
waves and ong internal wave, The Fig. 3 shows the waves iy axonometiic projeciion
{0 be visible from above. Two sxtemal waves form the cam for braking the caster and
of the vertical brake of the casler §g the intermal wave forms the cam for direction of
the caster 8h. in another smbodiment, the second part of the cam mechanism §
comprises differsnt shapas of wothing, Qptionally, the cam mechanism § may be

nroduced from one piece of plastic material or metal or metal alloys,

The Fig. 4 shows assemi:}%y of casler 4 comprising 3 pin 2 {not showny, &

nartial infernal structure of the pin § which comprises a cam mechanism §, whersin
the Fig4 shows a cam for direction of caster 8b comprising an intermal wave of the
cam mechantam § a cam for braking the caster and of vertical brake of the caster 8¢
comprising extermnal waves of the cam mechanism §. The cam mechanisnt 8 &8 iIn
cantact with fiting members §, whersin the Fig. 4 shows a lifting member of direction
of the caster 80 and 1 lifting member of brake of the caster and of vertical hraks of
the caster 8¢. In addiion, the pin 2 further comprises a spring of position of the
actuating padal 11a, which is in contact with a liflihg member of position of the

il
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actuating pedal 8a, which s shown in the Fig. 8. in parallel, the spring of position of
the actuating pedal 11a s in contact with the pin 2 at ong end and at ancther end
with the lifting member of position of the acluating pedal 8a (not shown). & ratchet of
vartical brake of the caster 10d comprisas g ring gear having tocthing at the boftom
edge which engages testh of a locking lever of vertical brake of the caster 3d and of
a locking levar of dirsction of the caster b The locking lever of vertical brake of the
paster d and the locking lever of direction of the caster B are interdocked atf least at

ng point, whersin they arg in parallsl in contaat with the third locking lever of brake
of the caster 8¢ at this poinl, A rafchet of brake of the caster 10¢ engages the locking
wver of brake of the casler 8o, whersin this ratcheat of brake of the caster 10c 8 an

internal toothing 15 of the caster

Tha

of & cam me ?a nism § with actuating mechanism of the caster 4, The Fig. 5 shows

”ﬁ

q. 5 shows axongeliio projection of g part of the internal arrangement

only that parl of the cam meachaniam §, which actugies the position of the actuating
padal, Lo, a cam for position of the actuating pedal 8a, which bears on a toathed
fifting membaer of position of the actualing pedal 8a havmg shape of & rook {a tocthed
interiocked Hifling meambers, Le. lifting member of diraction of the caster 8k and a
iting member of brake of the caster and of verlical brake of the paster 8¢ {(not
shown). The cam for posiion of the actusting pedal 83 and the liffing member of
posttion of the acluating pedal 82 are in conladt ang continue a backstop of the
actual padal 12 {not shown herel. A spring of position of the aclusting pedal {la g in
contact with the Kling membser of position of the aclualing pedal 8a. All lfling
membars 8 are intedockad and are in contast with the cam meachanism §, Le. the
cam for position ga, the cam for direction 8 and the cam for braking and of vertical
brake Bo of the caster. All [ifting members 8, Le. lifling members Ba. Bb and 8¢ ars
iocated in the pin 2 coaxially. & ratchet of vertical brake of the caster 10d comprises a
ing gear having foothing at the botlom sdge which sngages testh of a locking lever
of vertical brake of the caster 8d and of @ fncking laver of diraction of the caster b A
ratchet of braxe of the caster 10¢ engages the locking lever of brake of the caster 8¢,

wherain this ratohet of brake of the caster 10¢ 18 an inlemnal loothing 18 of the caster.

The Fig. § shows kinematic scheme of the entire cam mechanism 8 The Fig.

& shows threa independent cams of the cam machanism §, which aciuates the

fort
foud
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eidual positions of g caster 4. The Fig. 8 shows cress section of a pin 2 mywhich 3
pam for position of the actualing pedal Ba, o cam for direction of the caster 8b and
cam for braking and of vertical brake of the caster 8¢ are localed. The pin 2
coamprises also mutually interlocked Hfling members 8 such that a ifting member of
position of the aclusling pedal §3 I8 in contact with the cam for position of the

actuating pedal g, a ling member of diraction of the caster 8L s In contact with the

cam for direction of the caster 8b and a lifting member of brake and of vertical braks

&
by
forc
s 4
1)
3
Q3
£
Py
44
ii’ 53
Ty

s it contact with the cam for braking and of vertical brake of the
caster 8o, The Fig. § obvicusk shows that e pin & continues wilh & camying
member 3 and a baaring § iz locsled between the camving member 3 and the pin &
The caster 4 with intermal toothing is allached {0 the carrying mamber 3, wharein the
tonthing of the caster s in parallel a ratchet of brake of the caster 10g. In another
embadiment, 8 caster with bvo-way bangd brake 17 can be aflached o the canying

mamber 2.

The first cam for position of the actuating pedal Qa s actuated by the lifting
member of position of the actuating pedal 8g, under which & spring of position of the
actualing pedal 11a 8 iocated. The spring of position of the actualing pedal 11a lifts
the Hifling member of position of the acluating psdal 8a, which bears on the cam for
position of the acluating pedal 83 and locks the posilion of the actuating pedal 1 {not
shiown). The cam for position of the aclualing padal B3 also bears on a baci»:s;tep of
the aclualing pedal 12 al edge positionz. The backstop of the acluating pedal 12 is
ocated above the cam mechanism 8§ in the pin £, by which position of the actuating
padal 1 is limited (not shown). The second cam for direction of the caster 8h actuatas
a locking lever of direction of the caster 8b by means of a lifting member of direction
of the caster 8b, The locking lever of direction of the casier 8b is in contact with a
pivnt 7 and the distance betweean the locked and released posiiion of the ratchet of
direction of the caster 18D, Le. locked and released mode of direction of the caster, is
limitad by a spring of direction of the caster 11b, which is located under the locking
laver of direction of the caster 8. The third cam for braking and of vedical braks of
the caster ¢ actuates the focking lever of brake of the caster Zu and the locking lever
of vertical brake of the caster 8d by means of lifting member of brake and of vertical
brake of the caster §o. Both thase levers 8¢ and §d are in contact with the pivot 7,

whare the locking laver of verlical brake of the caster 9d is in level with the pivot 7,
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zame as the locking ever of direction of the caster 8b, whersin the locking lever of

~

vartical brake of the casier §d is imited by a spring of vertical brake of the caster 11d,

The locking levar of brake of the caster 8¢ is in contact with the plvet 7. the lever g is

hmited by & spring of brake of the caster g

The Fig. 7 shows waking mechanism shown as side elevation. The Fig, 7
shows a pin 2 which comprises & cam mechanism 8 which comprises a cam for
sition of the acluating padal 8, a cam for direction of the casler b and & cam for
m’akmg and of vertical brake of the caster S¢, The inlemal gmangemeni ofthe pin 2 s
the same as in all preceding figurss, A bearng b is fixad 1o the pin € and undsr the
bearing 5 there s ocated a carrying member 3 having a cover in which locking levers
g are located, Le. a locking lever of direction of the caster 8, a locking lever of brake
of the caster 8¢ and a locking lever of vertical brake of the caster §d, A caster with
hwo-way band brake 17 is fixed 1o the camying member 3, The infemal part of the
caster with two-way band brake 17 comprizses a inner brake drumy 18, a yoke 13 with
anchoring poinis 21 1o fix a brake band 20, & band brake 20, which is fixed o the
anchoring points 21 of the yoke 19 by lugs 22, The locking laver of brake of the
caster 8¢ bears on the yoke 18, the lever is acluated by a cam for braking and of
vertical brake of the caster 8e. When the looking lever of brake of the caster 8¢ bears
on the yoke 18, the brake band 20 around the brake drum 18 s released by which
tha caster with two-way band brake 17 is released. in such case, the yoke 18 is in

one plane with ratation axis and the caster with two-way band brake 17 is released.

Braking of the caster with bwo-way band brake 17 occurs st the moment, whan
the locking lever of brake of the casier 3o rslsases s pressurs on the voke 18, by
which position of the yoke 18 changes. Release of lever foree developad on the yoke
18 causes change of position by means of spring membear 25§ under yoke {(not

shown), dug o which the brake band 20 shrinks arcund the brake drum 18 of the

-z

caster with two-way band brake 17, When the caster moves in the firgl phase, the

spring member $8 under the yoke does not develop sufficlent force {o bDrake the

brake drwm 18 of the caster, Al the moment locking lever of brake of the caster 8¢ is
releasead onfo the yoke 18, the yoke 18 leans and bears on the gulding bar 23 of §
voke sccording to dirsction of rotation of the caster with fwo-way band hrake 17, and

thug force iz developed which consequently shirinks the brake band 20 around the

brake drum 18 which brakes the caster with two-way band brake 17, Change of

14
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position of the yoka 18 is snabled by symmelty of the yoke 18 therswith that the yoke

18 changes position inte he opposite dirsction of ride. By changing posttion of the

yvoke 18 infe the opposite sids, the brake drum 18 of the caster with two-way band
f

hrake 17 may be braked even during opposite direction of ride.

N 1

1} Braks pedal (of a casler} {(nof shown)
&) Pin

3y Fork {carrying memben

47 Caster (with intemal onthing)

&) Bearing

g} Cam machanism

£"}

3a) o for postlion of actuating pedal
Bh) cam for direction of caster
g} cam for braking the caster and of vertical brake of caster
Ty Pival
Lifting member
Sa) lifting member of position of actuating pedal
8b} ifting member of direction of caster

8¢} lifting member of brake of caster and of vertival brake of caster

ELs]
B

Locking leve

Vs

8b} locking lever of diraction of caster
Scb locking lever of brake of caster
adi tocking tever of vertical braks of caster
10} Ralchet {raichat-wheel)
10b) ratchat of direction of caster
10¢) ratehet of brake of caster
10d) ratchet of vertica! brake of casler
1} Spring
113} spring of position of actuating pedal
110} spring of divaction of caster
11¢) spring of brake of caster
11d} spring of verlicat brake of caster

15
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12} Backstop {of agtugting pedal)
13} Opening {for fixing 3 casten

14} Fixing pin {of a caster) - not shown

15} Internal {oothing {of a castern)

18} Opening for astuating pedal
17) Caster with 2 two-way band brake

18} Brake drum

20} Brake band (of a two-way band brake}
21 Anchoring point {8, b o, )

22} Luyg {Jor fiking of & brake band}
23y Guiding bar of a yoke {with two openings)
24} Yoka support {not shown)

25} Spring meamber under yoke (not shown)

286} Yoks arms {not shown)

foo
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Clalms!

[

e

An acmaéing machanism assembly for a gaster {4} comprises a pin (2},

]

kY

the pin (2) comprises a cam mechanism {8} comprising a number of cams (8a,
gh, 8o, whersin at leaxt ong cam from the number of cams {Ba, 8b, 8o s in
conlact with at least one ifting member (8), wherein al least one lifting
marmber (8} I8 In contact with al least ong locking lever {8), whearein at least
one locking lever (8) is in contact with st least one raichel (10}, whersin at
imast some lifling members (8) or locking lavers {§) are limiled by at least one
spring {113

The actuating machanism assembly for a caster {4) according o claim 1

characterized in that 2 cam for position of the actuating pedst (8a) s iIn

contact with g ifting mamber of position of the asmming pedal (Ba) of the
caster (41 which is In conlact with a spring of position of the aotuating pedal

1

kY
X

b

ea

The actusling mechanism assembly for a caster {4} according to claim 1
characterized in that a cam for position of the caster (8b) Is in contact with &
fifting member of direction of the casler {8b) which s in contact with a locking
tevar of divection of the caster {8b) bearing onto a ratchet of ditection of the
caster (10b}, whersin the locking lever of direction of the caster (8h) is imited
by a spring of directien of the caster {11b}.
The acluating mechanism assembly for a caster {4) according fo olaim 1
characterized in that a cam for braking the caster and of vertical brake of the
caster (8¢} is in contact with a Ming membar of brake of the caster and of
vertical brake of the caster (8¢} and scluates a locking lever of brake of the

N,

caster {9¢) and a locking fever ofvertical brake of the caster (8dh.
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3

.

gﬁ

The acluating mechanism assembly for a casier {4 according fo claim 4
characterized in that the ing lsver of braks of the caster {8¢) bears on
aichat of brake of the casle {?Gck nd is imited by & spring of brake of the

saster {(11¢).

The actuating mechanism assembly for 8 caster (4) seoording to clalm 4
characterized in that the baking lever of vertical brake of the caster {8d)
baars oo & raichet of verfica! brake of the caster {10d) and & Hmited by &

spring of vertioal brake of the caster {11d},

The actuating mechanism assambly for a2 casler (&) according to claim 2
characterized in that the gpring of position of the actuating padsl {11a) baars
onto & backsiop of the actuating pedat (12) by means of the {ifling member of
position of the actuating padal (8a) and the cam for position of the actualing

pedal {8a).

The actualing mechanism assembly for a caster {4) according fo olaim 3
characterized in that the cam mechanism (8) comprizes g oylindsy with inner
cul, wherain at least one axiemal parl has 3 Yorm of waves or profrusions

which are in contact with at least one of three ifting members (8).

The acluating meachanism assembly for 3 caster {4} according io claim 1
characterized in that the cam mechanism (8) comprizes two party, wharsin al
lsast one part of this cam mechanism (8} comprises the cam for position of the
actuating gﬁedai {8a} and al least ong pard of this cam mechanism ()
comprisas the cam for position of the caster { a6} and the cam for braking the
caster and of vertical brake of the caster

.The actualing mechanism assembly for a casier {4) according fo claim 1

characterized in that the cam for braking the caster and of verlical brake of
the naster (8o} s in contact with the ifting member of brake of the casier and
of vertical braks of the casiar {80} and agtustes the locking lever of brake of
the caster (3¢ baaring onte 3 yoke {18} of @ caster with bwo-way band brake
{171,
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11. The actuating mechanism assembly for a caster {(4) comprises & pin {4}, &
carrying mambsy (3} and a casier {4) characterized in that the nner part of
the pin {2) comprises a cam mechanism {8 comprising a cam for position of

the actualing pedal (8a), 3 cam for position of the casler {Bb) and g cam for

braking the caster and of vertical brake of the caster (B¢} wherein al least ong
cam (B, 8h, 8c) is In contact with at least one iifting member (8), wharein at
feast one Hfting member (8} s In contact with at least one locking lever (&),
wherein at least one locking lever (8] & n contact with al least one ralchst
{10, whersin gl lsast some {fling members () or locking levers {8 are il

by atf least ong spring {11).
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