1 Lift hand truck Field of the invention 5 The invention relates to a hand
truck with a frame provided with a substantially vertical guide, tw wheels
whi ch ar ewei2ouaizetfonear t he bottom side of the gui de an@CENLeH0ASE 96
rotatabl e about a transverse shaft, a handle which is situated near the
upper side of the guide, a lifting device conprising a lifting el enent
which is displaceable along the guide gnd a lifting drive which is
connected to the lifting element for displacing the 10 lifting elenment, a
nmot or for &ifthandtmick wheel s and a brake cooperating with the wheels f or
bl ocking the rotation of the wheels, in which a control device is provided
whi ch can be operated via the handle for swwtching the lifting drive and

t he not or @teldofithefiivenBaakgr ound of the invention 15 A hand truck of this
type is known fromES 2 188 308. In this publication, a hand truck is
descri bed which has a driven lifting platformand is driven by an electric

notor. Fhergé ﬁﬁEﬂti&xr@B ko @ﬁanat m ﬁﬁéﬂ@%@g&@%%@%a@ﬁﬁy (aHedf goes

down a slope. During ting, oor by means of
a rect angupaide.ftwa mheﬁln “dnshtaa@ sxmmdyxemhﬂbmtm side of thaghida anhyhichate t he

{he. or awoatflkiod ol e e R el i B%uea WG GESHBLBRP b The

verti cal pgmdblajrfnﬂgudwi@ donfprising a 1ifipOetentérit which i dfspReeabRadbrigahé hus not
possi ble w tlg Egown truck, .25 US 2007/ 007051 descri bhes a hand truck
which is dePgeAn 1ngidixe Minchis conpgiied tofhe Lfting glegientior displasing fendent of

the i ngbi neaRCIdRS laithd6Ltok 8afing Med i r
descri bed. Stg&%P 2065 08t7269 di gcl gseﬁse\égrlglri:a\?gdke%@e%ﬁ%%&ﬂ%ﬂrtﬁl}%%ﬂ%ﬂs whi ch

t he not or f%tbéﬂtcémgﬂh%@l%hom@éﬂletWi@ehadelmhR:wm@l fryadedsiprovided mitichredni n whi ch
t he notor QPEK e ruck order to
sl ow down %’ %eﬁ) %&% d@}%g‘gllte\?grnb ! tl"%e @ége %fl o%nme moior(?gé"g? {f

Background of the invention

15
A hand truck of this type is known from ES 2 188 308. In this publication, a hand truck
is described which has a driven lifting platform and is driven by an electric motor. The
electric motor acts as a brake when the known hand truck goes down a slope. During
lifting, the hand truck rests on the floor by means of a rectangular frame in a stationary

20  manner, in such a way that the vertical guide is at right angles to said floor.

The known hand truck has the drawback that the frame of the hand truck has to be
brought to the vertical position during lifting. Manoeuvring a lifted load is thus not
possible with the known truck.

25
US 2007/007051 describes a hand truck which is driven electrically at a constant speed
which is independent of the incline and the lifted load. A driven lifting platform is not
described.

30  JP 2002 087269 discloses a drive for a hand truck in which the motor rotates freely
when the hand truck is pushed forward and in which the motor is blocked when the
operator pulls the hand truck in order to slow down the latter. A driven lifting operation

is not described.



2 (B 2 362 372 describes a hand truck wwth a lifting platformwhich is
hydraulically driven via a wormdrive and a drive which drives the wheels

i n rotat iwoa8/20rmeans of propul sion of the hand truck. PETSU20r00106 t he
invention It is an object of the invention to provide a hand truck for
lifting loads in a driven manner, in which a load can be lifted in a sinple
manner while the frame is kept at an 10 angle to the vertical by the
operator, w thout |arge forces or nonents being exerted on the operator.

It is also an object of the invention to provide a hand truck by means of

whi ch an o noeuvre the lLified | to.a. .0ad . deliyvery position
W t hout exp n%?%??@%%‘? e%#%’i’ fm#ow%?éﬁgﬁg,a%%%%s V‘H@ G ﬁ%ordi ng to

t he i nvent ideiver §a @ WrackRe bdda dfive Which BAcds thd'@heeld i ratationey a fledndiong
position of the lifting elenent, the brake is rel eased and, when the
lifting el SHAMIsianofhsfEgd{meln t he | ower driving position to a lifting
positiog, the brake 20 is engaged, in which case the wheels can be driven
via the notor at a positioning speed. Due to the fact that, during driven
lifting of Sammany ofitlmigventionf r ame of the hand truck, which |oad may, for
exanpl e, weigh as nuch as 100 kg, the brake is engaged when a relatively
low lifting height is reached, the hand truck no | onger has the tendency to
roll 25 foilweadsbjedt of drekivesneien topravide B aaml ekl fediftiag badninasdrpean as t he

| oad reaches a hjgher position. In the case of known hand trucks with

lifting fufaPRgnit WiHeh ¢ load can belifind in ajsimple magpr il the tiame i kept 488 gr eat
force 49 Kagpeid'@e Vel yIREEperAGL moutllﬁg{: Rec0k k@fﬂeﬂ%sﬂeﬁé%eﬂéd dhe

lifting elenent, the wheéls are either unbl ocked so they 30 can be driven
manual | y oithedpsiataran be driven, for exanple electrically, at an adjustable
speed of novenent. In this case, the operator wal ks behind the hand truck
and holds the latter at a bar or T-shaped handl e near the upper side of the
frame, whi @hisalso att objactafi dledntentibh e provite g hhnd Mikbyteanopfwhichan has reached
the positi %ger%?gaen é%e&%g%eq?f?edtlgad to a load delivery position without expenditure

15 of effort.

To this end, the hand truck according to the invention is characterized by the fact that,
in a lower driving position of the lifting element, the brake is released and, when the
lifting element is moved from the lower driving position to a lifting position, the brake

20  is engaged, in which case the wheels can be driven via the motor at a positioning speed.

Due to the fact that, during driven lifting of a load along the frame of the hand truck,
which load may, for example, weigh as much as 100 kg, the brake is engaged when a
relatively low lifting height is reached, the hand truck no longer has the tendency to roll
25  forwards or backwards in an uncontrolled fashion as soon as the load reaches a higher
position. In the case of known hand trucks with lifting function, the latter results in the

operator having to use great force to keep the truck under control.

In the bottom position of the lifting element, the wheels are either unblocked so they
30  can be driven manually or they can be driven, for example electrically, at an adjustable

speed of movement. In this case, the operator walks behind the hand truck and holds

the latter at a bar or T-shaped handle near the upper side of the frame, which is at an

angle to the vertical. When the operator has reached the position where the load has to



3 be put down, he can activate the lifting drive via a part of the control
device which is attached to the handle, such as a button, so that the | oad
is lifteowopnonot7iki s case, the brake i s engaged, so tha&CTiNIeoro@sens on of
t he wheels is blocked, thus preventing the hand truck which is held at an
angl e by the operator from being propelled forwards or 5 backwards. In a
lifted position of the load, the operatory can activate the notor via the
handl e in order to drive the wheels, which are still blocked by the brake,
at a rel at bephydonmohe pasictivae thediftipgdrive vis a pant ofihk tortiod dexdée whickid i f t ed

| oad b i tioned usi hand . truck whi.ch is dri '
cont o1 oo MRGODIRE i R S 3Ree5 B IR SR BatediE ATt ieel T the”
desi red postdke®engfbdl $o that thofstatdn®f iy whdess iVBREkE, ihQs piéRerdtin@@he/hdnd t he

| ower driving position of the lifting element so that the hand truck is
propel | ed BFCkihichiis held atan angletydhe pperatprfrors bping propelerforwards ocan be
activat ed g e mﬁygﬁﬁ{tﬁ, W thenAULHR RS : backwar ds
at a sl ow pocsk?{a?&(;snﬁlg speed. I115 Ite ?s'Pﬁ?@g\n&goggposm %ﬁegﬁ%"ggﬁ{o Eg%rﬁ)tor to
drive the Wamli¢ i drderttdrdrive the iwhgelpostiich ane still biocked byt the btake, fans telapebyd of
nmovenent and for.the r.to block the e nd/.or drive themin a

br aked manAgy B bedHaah 8 ol e anbifie Badoim RachirsBurcsiihed 20 1 i s
possi bl e f asing ke hand auclewhich hedrbenikea téhtidfled aRPHralked AAIkS afd theQadt he not or
and the brake to be a single entity with the notor also carrying out the
braki ng f uffdt polewered pesriseliiB dis drsiéd BASIPMhand truck according to the

i nventijgn, the brake device conprises the notor and at |east one rotatable

roller which is connected to the motor 25 and which engages with the outer
ci r cunf er efde porsibde for dwswheglsdo nindfedely intheloweotitivng pesitaant efeheelifting a pi vot i ng

armin ordef, t Lol | er bet an_engagenent sition ip which the
rol | er bear%genggtasl%ﬁ}s{?t tiu%}ganggtiugl? 15(%?%%%? g?’ g}%ggﬂg?'%f-ﬁﬁ aﬁl%ﬁ%g?mb% eel and
a rel ease nmsértcanbe adtivated chbiakethe leels ahd radite ondioginsnd Sfolwaty bhe out er
circunfer epce of . the wheel, .
ackwards at a slow positioning speed.
15
It is likewise possible for the motor to drive the wheels in the driving position at a
relatively fast speed of movement and for the motor to block the wheels and/or drive

them in a braked manner at a slow positioning speed in the lifting position.

20 It is possible for the motor and the brake to be separate parts or for the motor and the

brake to be a single entity with the motor also carrying out the braking function.

In one embodiment of a hand truck according to the invention, the brake device
comprises the motor and at least one rotatable roller which is connected to the motor
25  and which engages with the outer circumference of at least one wheel, which roller is
attached to a pivoting arm in order to move the roller between an engagement position
in which the roller bears against the outer circumference of the at least one wheel and a
release position in which the roller is at a distance from the outer circumference of the
wheel.
30
Such a roller drive can readily be installed and is commercially available as an

integrated unit for driving, for example, caravans by Truma. Due to the roller drive, it is



30 4 possible to achieve a relatively sinple and reliable braking on the
outer circunference of the wheel and the wheel can be driven at a sl ower
posi ti oniwgQ 2epeoi76 The rol l er may be connected to the beCToNngiodsové a
substantially vertical pivot arm5 which is connected to the frame so as to
be able to turn about a tilting axle which is arranged parallel to the
transverse shaft, with a pulling or pushigng el enent being connected to the
pi vot armon one side and to a higher position on the frane on the other
side, in wpbssible ioracmnvcaqmlanvmyl smrplp@mi telioble braking i theiditeradircdinferentdeon of t he

posi t1on,  SRE MRS iy HE G EEA SR e At YEnBOURR Ref: 1 um posi 11 on. of

the pulling or pushing elenent, the pulling or pushing elenent produces a
nonent on the pivot arm which pushes the roller against the wheel and in a

driving podft F%HI"WPEHOW%&%HC’W fide obt ﬂ&stagwhy YFticahRIVRIG i bri um
posi ti o, QhichhSchibiitd® RE ﬁ%ﬁ% ssgto%%ﬁfc% <§nQ tkdsgrb&}]%h@rﬁh' ng

el ement produces a nonment on the pivot arm wh pus ero away
from the 18mavwgedparaliel th thertmmsiierse shafssiit @pulbng@rmxslwieg tlemeptdwinig ons of the

Cpri ng, - sustiigey gk BEaPintfn GleRidRand L B Pf IR LR e FEBRC° Dl Vot

arm by pusthengidé, ivewhieh) xﬂgnhsguxﬁbﬁmﬁfposxhax aileigttudinall dikcasilof thdpilling 20
position. The lifting armmy be provided with a first ramsituated above

the tiltingt BIhEESIRTERt SXlends &“Pgﬁh e piyst 8- e idkingeosition, WhKhak | e, with a
gui de goNNehRd oh8nd 8e bf tht bﬁ\ﬁh@xjuﬁﬂs&tmcﬁﬁ QPQAE EGIHWg bPphshfhgleldnidne, | during

an upward lifting novenent in order to push eplvo armbeyon Its
equi | i bri umﬂ]bDSpt pushingslenteat proditen g muweant oroﬁxe pawet| athu wihivl) pashes the

roller against the wheel and in a driving position, which is located on the other side of

the equilibrium position, of the pulling or pushing element, this pulling or pushing

element produces a moment on the pivot arm which pushes the roller away from the
15  wheel.

It is readily possible to achieve two positions of the roller connected to the pivot arm by
attaching a tension or compression spring, such as a gas spring, near the equilibrium
position to the pivot arm, by pushing the spring to one of the sides of the equilibrium
20 position. The lifting arm may be provided with a first ram situated above the tilting axle
and a second ram situated below the tilting axle, with a guide connected to the lifting
clement engaging with the first ram during an upward lifting movement in order to
push the pivot arm beyond its equilibrium position to the braking position, and during a
downward movement engages with the second ram in order to push the pivot arm

25  beyond its equilibrium position to the driving position.

In one embodiment of a hand truck according to the invention, the roller is driven by

the motor via a worm gear, thus making braked driving possible.

30 A foot bracket can be provided near the bottom of the frame, so that the operator can
move the frame of the hand truck from a vertical to an inclined position by placing his

foot thereon.



downwar d novenent engages wth the second ramin order to push the pivot
arm 25 beyond its equilibriumposition to the driving position. In one
enbodi mrerwoabioa2berad truck according to the invention, PoE/NLQbio®s0196¢ driven
by the notor via a worm gear, thus maeking braked driving possible. 30 A
foot bracket can be provided near the bottomof the frame, so that the
operator can nove the frane of the hand tgyuck froma vertical to an

i nclined position by placing his foot thereon. 5 In one enbodi nent, the
lifting dev ere embodimenti thplifingdevine cdndbewdisplacediin tie vertital alirectforiup ta abot t om

lifting posgiti . beyond t.he els. \As, a result thereof en.the lifting
devi ce rest% g&%'ﬁ ll.5tﬁﬁl(§ %’F g, bey %‘ig]‘ﬁ? gﬁﬁe,ls't‘%sg%ﬁcﬁé?ﬁﬁe?ﬂ wpﬁ‘é%g\,\gﬁ‘%‘?e"ﬁ% not or
and t he hangtsan thaflofigthp ishrdoganerwith the Wheels ahPMotor An@hd@andie, dagbel aced on
a raised portign or in the back of 5a vehicle. The lifting device can be

driven, vi &ushed ypyarderforsigmplesnordsy tobriplacedion agyisekpartiomonyhe bask epwar d
liftingsdi gekib@n and a downward pushing direction. The cable system can
advant ageously cooperate with a doubl e-acting cylinder which is connected
to three 10 lifting pulleys, with the top pulley being fixedly attached to

the top of fra t he, bqt.t om pul | ey bei fi,xedl ttached .t he

bot t o of - A HE TFEEviGs 45 oF B M ptgeCtth S e 526 FRFEGh Bt e
frame betwesmpias liftipg dectntdndrs gowrdveird pushivgd dedtiion STHROEDICAREem cans from
an attachment point _on the lifting elenment, via a first outer lifting

pul ey to PRENEASERUSH coopsiaty With 2egoublesicking cabiner otfriedt 1s) sompegied puthresy, via
the |ifpi ngftﬁlge;ﬂﬁl@%s, TAh @e tt&?plfﬂ%][%mg fxf&f&u'gtl\tggb&? to tﬂ@%jp bOMUENRIE ayd @ the

top fixed gul I'ey, to the central "lifting p 0 an per attachnment
poi nt. | n bpitemnwalley being Sixpdly aitadhed tto ther bafwoeohtie Hrame arfdt 2 nepteat pitlley and a

82:2:, Pg i ?g#:igg f?ﬁgl&%ﬁg&&%&fg%e %a%xrtr:egettwgesni il t%p Saln&' %lo&or%axpulll%y, %r évﬁifch a
single cable runs from an attachment point on the lifting element, via a first outer lifting
pulley to the central fixed pulley, to a second outer lifting pulley, via the lifting element

15  to the bottom fixed pulley, and from there via the top fixed pulley, to the central lifting
pulley to an upper attachment point. In this way, it is possible to produce both a lifting

action and a pushing action on the lifting element using a single cable.

Brief description of the drawings
20
One embodiment of a hand truck according to the invention will be explained in more

detail with reference to the attached drawing, in which:

Fig. 1 shows a perspective rear view of a hand truck according to the invention,
25  Fig. 2 shows a side view of the hand truck from Fig. 1 with the lifting element in the
driving position,
Fig. 3 shows a side view of the hand truck from Fig. 1 with the lifting element in the
lifting position,
Fig. 4 shows a perspective rear view of a bottom side of the hand truck from Fig. 1, and
30  Fig. 5 shows a view of the lifting system according to the invention with a double-

acting cylinder and a single cable.

Detailed description of the invention



20 One enbodi nent of a hand truck according to the invention wll be
explained in nore detail with reference to the attached drawi ng, in which:
Fig. 1 shwa=os/perspective rear view of a hand truck ac®CmmMNL2010{05019he
invention, 25 Fig. 2 shows a side view of the hand truck fromFig. 1 with
the lifting elenent in the driving position, Fig. 3 shows a side view of
the hand truck fromFig. 1 with the liftigg elenent in the lifting

posi tion, Fig. 4 shows a perspective rear view of a bottom side of the
hand truck fron1Fig 1, and 30 Fig. 5 shows a view of the lifting system

aoc0r . gt Do YRARA R i SRR N P RS,

1 with a ves prdvaiedfwmrm;aadlebdembamhebamméﬁdﬁeﬁramé Izes provided Fith swor ovi ded
with a handle 4. Near the bottomside 5, the frane is provided with two

wheel s 7, 9, wheslsyy, %@Wﬁfd’t‘h‘?’k‘s refalablaiabeut ages versershafy %Q' é‘?@é‘ ageA Bas1WO The
f 2 | | 14
rame ShasvehYQl Suild el ‘f?li& hQG/hE ' c%rr;'-c% e 13 @l Hxﬂﬂeet‘%]l tt o xﬁcﬂ%gmﬁge can

nmove up and down via gui d ee S own Int ving a
| oadi ng pl avheslsrndtShewn atﬁhe&gttm) haym‘ghdomhmmlplmfozmkl?attashw ol Tbelbide vi a

he wheel o . ; . b f the h le 4. |
the dri vi ng 582 fishiictRls SRE e e ST SoRG T heiocrLo R Oikrdty DY FS of oest
position, akehadlM.illustrated in Fig. 2, and the wheels 7,9 can rotate

freely about the shaft 10. As a result thereof it is OSSIb|e in this
posi tion, 'l?ﬁﬂe}é‘”%g PRsiieny e leadmeplations tnds k‘?“ﬁ&déb%h’v@ﬁ position, as is

10 xllustrated in Fig. 2, and the wheels 7,9 can rotate freely about the shaft 10. As a result
thereof, it is possible, in this position, to move a load forward at the walking speed of
the operator in a manner which is also used with a customary hand truck. A foot
bracket 16 situated at the rear can then be used to tilt the hand truck backwards, as a
result of which the load on the hand truck 2 can be balanced and the hand truck can be

15  driven away by the operator.

The lifting element of the hand truck, which comprises the carriage 14 and the loading
platform 15, is moved upwards by means of an electrically extendable cylinder 17 via a
steel cable and three-part lifting pulley 51,52,53 (see Fig. S) in order to be able to lift

20 loads. The electrical energy for driving the cylinder 17 is taken from batteries 18, 19.
Via switches 21, 22 on the handle 4, commands for lifting or lowering the loading
platform are supplied to a control unit 24 by means of which the up and down

movement of the cylinder 17 is controlled.

25  Furthermore, the hand truck 1 according to the invention comprises a brake system 25
with two rollers 26, 27 which are attached to a pivot arm 28. The rollers 26, 27 are
driven by an electric motor 30 via a worm gear 29, which electric motor 30 is
suspended from the pivot arm 28 together with the worm gear. The rotary speed and
direction of rotation of the motor are controlled by means of the control unit 24, which

30  receives commands from the operator via the handle 4. The pivot arm 28 is pivotable
about a tilting axle 32 (see Fig. 2) which runs parallel to the transverse shaft 10
between a driving position which is illustrated in Fig. 2 and a braking position which is

illustrated in Fig. 3. The pivot arm 28 is driven by a compression spring 34.



the operator in a manner which is also used wth a customary hand truck. A
foot bracket 16 situated at the rear can then be used to tilt the hand
truck backoandgi20e a result of which the |oad on the haow/NRuwkws@9can be
bal anced and the hand truck can be 15 driven away by the operator. The
lifting el enent of the hand truck, which conprises the carriage 14 and the
| oading platform 15, is noved upwards by #eans of an electrically
extendabl e cylinder 17 via a steel cable and three-part lifting pulley

51, 52, 53 (see Fig. 5 in order to be able to lift 20 | oads. The electrical

energy for Irn 7.i . from batt rre 9. Via

swi tches 21, él{}gyéfpgfh Ve z}fm o’ﬁﬁéﬁ&g r&r Iq’ef(faﬁﬁf i\‘laeeqf) & he

| oadi ng pl qtlitﬂirm E’rﬁomrmdanﬁ(byt@a&dcemmchhsumdxe&& zbycamagwmd\wmah the up
and down nmovenent of the cylinder 17 is controlled. 25 Furthernore, the

hand truck PEsBRS@dPRIFamy3 ?Ug’tchés Fhagheskte he RINRHAFM 28 dackwrdy As@yeti¥m 25 wi t h
two rol lser shdfef, hé pNk & B fivéitd gg&eﬂsé&d%@émmgmsa Qb Fﬂek@r s 26, 27

are driven by an electric notor via a worm gear |che ctric notor
30 is suspeﬂﬁdédbrmmaﬁmﬂ mwhjth therlerzth dweomdthmfompnekﬁeowmmééamns The

rotary spe [ t 0 t or, _ar.e, by neans
of the con'ft?lr g‘:gttﬁ% Axvéll Ch rééoﬁx\? gc %" aaé‘d#’%‘%‘rﬁhf’ﬁgf%sgij Zgor Vi a

t he handl e afgam'{thﬁe mwﬂﬁrcamﬁeré’x&cl?:s af kheovirdelse?, B lao titillastiatddtin Fip. axWheB?2 (see
Fig. 2) V\hwi{fg 5 Fafr Ig he tr nsver Si gha 10 bet ween a driving
posi tion wg platigep 4 t“éﬁ’e? o‘ﬁ?‘tjar P4 of8s Farriase dhich i s

i | Tust rgt edhakdds E'bgttorﬁrat;[bgoplh\é%v&m 28 sb%aqme\iﬁ%t%QSWeﬁss' on spring
34. 7 The inclination of pivot arm 28 is activated when the carriage

14 and the qoga@td@kmsataﬁ@ﬂmcgmpmmen sgringr s duptodts ggedibden \plsivon.iis at t ached

to the car $hed ached to the
pi vot ar m cé)%gggv’%sgt@gglw C}gth%’%g%eesaﬁ §?H‘Yw%§a\fo ﬁr s pivoted
cl ockwi se aiuimfezerce 3B 0E drivdreels (719, agis3dystdied it Bigi 2.5 equi | i br| um si tuati on,

in which the length direction of the conpression spring 34 runs through the
tilting axle 32, is pushed, so that it can extend and push the rollers 27,

28 agaimst AR iRisirekd & FigUrhel BRCE udSuppbr §ille40\BRRE SonfprBssiciSsptifig B4 kst r at ed
in Fig. 3. \Wen the |oading platform noves downwards, the paw 36

attached t cPiveigbly atachedye theiguide prals 42 of ﬁletﬁ@meomdrtbwb@@rwld@ Akispi vot arm 28,
so that t h%dw%té{rﬁ acfo dn?tc%%ﬁﬁg o?ﬁllé?ﬁ\ﬁft Gl S8 B R%gtoﬁb‘iﬁ%ﬂ”pr essi on

spring 34, due to its equl rium position, 1S brought t e driving
posi tion i nilwacdd it Fig. 2 ahd Eigs 4 26¢ 20mprassion sgsang@#pudhesﬁmtparmam@&rrrf erence 38

ofthewheels? asrsrllust ated pLn Fig. .2. 15 .S illustrated in
i o ana Gengercpek g sl MeiiRE Sile oF sbifie e rpets 88 A7 whiehid 24 ©s
pi vot alloy aditactieasl the®dottbiR el 4d of Maipivit Astn 08, akdolddadWay feuMel tHelbRitdpot t om si de
41 is pivotably attached to the top end 43 of the pivot arm28. In the
driving pos§icpigference 38 of the wheels 8, 9. The position of the pivot arm 28 is limited in the

driving position due to the fact that the pawl 42 strikes against guide rails 13 of the

frame 2.

25  Assoon as the loading platform 15 is lifted slightly, for example 5-10 cm, the pivot
arm 28 turns clockwise about the tilting axle 32, from the driving position in Fig. 2 to
the braking position in Fig. 3. The rollers 26, 27 are then pushed onto the outer
circumference 38 of the wheels 7,9 by the compression spring 34. This is initiated by
the oblique cam 36 (see Fig. 1) which is attached to the carriage 14 and which displaces

30  the upper ram 35. The braking position which is illustrated in Fig. 3 remains active as

long as the lifting platform 15 is in the lifting position.



illustrated in Fig. 2 and Fig. 4, the conpression spring 34 pushes the

pi vot arm 28 countercl ockwi se around the tilting axle 32, so that the

rol |l ers 280 28W/120d76ch are 20 attached to the bottom endPdd/NafR20t0l80196 vot arm
28, are noved away fromthe outer circunference 38 of the wheels 8, 9. The
position of the pivot arm28 is |limted in the driving position due to the
fact that the pawl 42 strikes against guige rails 13 of the frame 2. 25 As
soon as the loading platform15 is lifted slightly, for exanple 5-10 cm

the pivot aFhe&ke affeasis sippliedby theablders 26,123 whith am goupledtoAyorfir wheel he

drivi Lt .n Figq. the b ' itionin Fig. .3. T [
%6, 57 ar o dehiseO At a i P e Ry Rive B sidkotiEel o 70 by
t he conpr essiien 2627iand thdhxie W8 Mdipsevieits bvay tﬂs{rc@&oxﬂi&g ok thiUaleGRMingGhd S€€

Fig. 1) which is attached to the carrjage 14 and wnich di splaces 30 the
upper ram 3%OTITERAr BHERNY While protationgfithgaxle of the pleetrigmagor 39 irpgually r enmi ns

active I t | i drd ltat = | £ 1 igdon. 8
The brake offanfied Ol rbiice 30, BObSiof Bed tybigly Fnlrhl BRE |y 37 2
wor m wheel niednsef @ eldctricanotaxd® trSworthgear 3B can, hineeler,deidvivers fomahe be dri ven
via the sidep.of .1the rpllers 26. 27 an he_.axl e 2 nd prevents ery force
comi ng f ron‘?eq1 i ées‘f’ 85(@{){51[“? F"n@cg{eﬁﬁa\%'ﬂmt“&g&?ﬂ”ﬂﬁ ?‘b‘Yﬁ’BW‘h"F'Be‘& Oﬁlheat i on of
the axl e ofhdnberuek e liftingPositior Ohe elerGictadtby 3(is [dHRASHY pdsitlg R dnBgyr ol | ers

26, 27 by the wor m.gear\}épro ert_¥ of ~a worm gearbox). By neans of the
el ectric mofidhe BRYETIENES, WY Vit tBesiyitoha? 1o and Vip Higespairol ysit of sysien box ghiathe ot her

oot _ k) e
si de i meor dggeutidiSidk 90.%6?%zgmg ngﬁy bs}g}ggseaftmp, @k opaGiPRLAHIRYSTENt O

the hand truck in the ectric tor 30 I1's driven by

passi ng t hetheddyigg directiohdropnforeandes bacgwatdandivacetieesaswi t ch 21' and via the
control unit or systembox 24 to the 10 electric notor 30. By reversing the
polarity of the switch 21', the operator can change the driving direction
f rom f or warAls $odnhaa dieviifting pladorvi TLRis\sRtiBed inAie 5®Mm p&itlonaghinf pawlg6@éaat f orm 15

Is situated..in the bottqom positign agai paw . 36 (see Fig. 1) ensures that
bot t om r am 3§ ]i)§nﬂ%5%3rfg?ﬂ{? &ﬂ‘é‘i’?&gt‘ﬁ@%"g@?w‘hﬁﬂ tgemvgt%rm tymed
count erg ocdephRflGkwisab wd aaemraéé%s@%w%wn{ BUHE RSt poRitibR olR&lio BRS! L1 0N

counter to the force of the gas spring '34. As soon as gas spring 34 has
nmoved t hr ougreetof eheciag springi 34t As sonnsasgas spingidddag mopestirangh tiieadead peinpi vot arm

resting on TREet e B erfifel GRLpLRRbl Bl f REuARherd fo bt ol Porkiti T 00",
t he rol | er spad8 42 Bimignie @xoke by yestihga thefguide eailstiSadf she/mfin frdthe 2 and is
adjusted such that the rollers 26, 27 are exactly clear of the wheels 7,9.
20
The hand truck according to the invention offers the possibility of lifting of loads, but
can also, by means of the lifting platform 15, push itself up on a floor so that the frame
2 is lifted, thus aiding the operator in placing the hand truck on a higher level, for
example into the loading space of a vehicle. To this end, the hand truck is designed
25  with a double-acting electrically extendable cylinder 17, but also with a double-acting

cable system. The operation thereof is shown in Fig. 5.

The lifting system 50 comprises three lifting pulleys 51, 52, 53 which are mounted in a
pulley holder 65 on the piston rod 54 of the lifting cylinder 17. During lifting, the

30  piston rod 54 extends in the upward direction and the outer lifting pulleys 51, 53 pull
on the two cable portions S5, 56. A central pulley 57 is fixedly fastened to the frame 2
of the hand truck and distributes the lifting load equally between the two cable portions
55,56. These cable portions 55,56 are both attached to the assembly comprising



The hand truck according to the invention offers the possibility of lifting
of | oads, but can also, by neans of the |ifting platform 15, push itself up
on a fl oowo=oiwthet7ét he frame 2 is |ifted, thus aiding tREeTONI20®I060195 N

pl aci ng the hand truck on a higher level, for exanple into the | oading
space of a vehicle. To this end, the hand truck is designed 25 with a

doubl e-acting electrically extendable cylgnder 17, but also with a

doubl e-acting cable system The operation thereof is shown in Fig. 5. The
lifting systasmagsOoadingplatées tdhi &by hichns of galpluiclasps 581YiaSchottbt pdtiey 69,ar e

mounted in g pull ol der n.th i,st.on d 54 of, the |lifting cylinder
17. During ﬂ"?#i‘sr@%éd YHEHSt g?bemap‘ggggl&%éﬁ@gnf% O eRdRn B di r ect i on
and the outwedmidal Hiréotign Pothdréyise fob, pulidy HUIThisp plikeyt 610is GRE iRed9 ChArRBRd S5, 56.

A central pulley 57 is fixedlyﬁ%astened to tﬁe frame 2 of the hand truck
and di st ri b@tesirame2, Theqablg iy epnduaed arrnd hetepsatiey fé widbthe sBMe pordieRi ons

55, 56. Tes j : t 4 |y

conpri sifhng 61395"2‘2}# ?}gg‘g%%dgg%?eﬁgagﬁgtﬁ# g?%mlgz,aﬂégég@ﬁ%ég%gﬁ%&lggﬁﬁgbcl anps 58.
Vi a a bot t owppeusifie ¢alil@ portvon 68 is confi¢ctesidb p favveniereyeddtof thehmilapAt], whickck, t he
cabl e portiorfL 6& e tcglnglf t'hn the,vertical direction towards the top pulley
61. This to‘;.s) ‘Sﬁ V@éﬂ 1% 5%’3‘6% xedly connected to the frane 2. The cable
is conducted around the top pulley 61, with the cable portion 5 63
extending around the central |ifting pulley 52 and returning to pulley 61.
Onits uppeThesan@,Poétél?P§5p§§r‘t’li"6ha‘6:§le?%‘e‘%@h%‘€é?‘@6ht“ﬁ¥-58‘&%%& wdyigh 64 of
t he pul{®gy i j fw t . : abl e
porti onis(?SSz,ﬁé%eg%‘igdcﬁldrg’? é dehg%{ ee%&‘;tl)‘f/&?ﬁgnsl fgﬁgslx‘%fc?ar%ﬁlfi%%a.deén gl:r{{‘ﬁte%'e parts
which 10 are tensioned during lifting. The cable portions forma single

cabl e made {n.o i.ece,  Duri | pwer i n i ston rad 54 pulls t

central i f?\’rﬁxbgq%w%"é%} PP no‘Pd gg PP@%/OIH%’F ggpp%ghwgpﬂg(%f%dlﬁy hﬁgﬁrn(%eof an
el ectri ¢ nof@rexampledbyandahe ofar dlécuiic Maton)Thé cibte pdrfiowe3iwhizhtihdamyal ©4 of the
top pulley fasifened to the upper side of the 15

1, whj [ 1 i fi xedl S
frame 2, Vi CFM‘{ ﬁ%h%mpﬁ eslsél,aohécwlmsmfwﬁmfyswdm#@wg siferoddifed to
the botf{pm gifer Gfia fiftfag bLBESZandbéltb: fRilley S8 whth SO Rlath&OBRd Btidth G 11 age

14 and | oadi ng El atform 157 n such a manner that this platformcan
forceful | y gfubhirame @) fullson the Fspemahly cornprisingntarriggsridiand doagmgadattoma 163nwhi ch
are tension [ ' ' 1 S t ter z. Wen
the platf or%gllg%aﬂg%etéa:{@é éﬁ?ﬂ?ﬁ ?angt%%%gglg',? hghgge%rofnﬁﬁéoﬁ gﬁ?r%%’?aed upwar ds 20
rel ati ve t opdrtiensfi0a6Z airdo3Lbhiels are tersinkd during IbWwatingat dedorahin Higusasi the

electric tor, ide rails hand| s Jifted to a. higher |evel, and
can be pl gg@ﬁ“t%%“@ﬁﬂiﬂkﬁ“’&%“ﬁ%@ﬁﬁ%%?*% Chdhe frame st’s B FW“@F&S of the
hand track RREvOR e PRUYLMAT1S B KRSH:, Isb uhebaAd f8/e (wheels, electric motor, guide

rails and handle) is lifted to a higher level, and can be placed there without the operator

having to lift the weight of the hand truck and only having to keep it balanced.



10 CLAIM5 1. Hand truck (1) with a frane (2) provided with a
substantially vertical guide (12,13), two wheels (7,9) which are situated
near the wotzboym2g8i7de of t he gui de and 5 which are rot at abraNLabwiso a6
transverse shaft (10), a handle (4) which is situated near the upper side
(3) of the guide, a lifting device conprising a lifting elenment (14, 15)

whi ch is displaceable along the guide anguﬁ lifting drive (17,54, 65) which
is connected to the lifting elenent for displacing the |ifting elenent, a
motor (30) for driving the wheels (7CDAIMK a brake (26, 27, 34) cooperatlng
with the wheels for blocking the rotation of 10 the mheels, in which a
control device (24) is provided which can be operated via the handle for

swi t ching the Imzirtdltﬁ@kqir)lv\ﬁﬁxa(ﬂerE@)Qﬁdvx@d@ldyﬁlh@sdﬂ@iaﬁﬁal(y&Q}u&ﬂ of f,
characterized in th in | ower driving position of the lifting el ement

(14, 15), thd2 8?5@06"2561%(77 @Mhlﬂsarﬁéw@é%%feﬁaa% boipra sideeé theijguideggdel enent i s
moved f rpm Ghen LRWs il %bﬁ\%ﬂﬁ’ﬁf&éx&é’éﬂ (?Amfnla %) RR7h b s%ate{j Ex@ar%ake s
e eels 15

engaged, in which case t can be driven via the notor (30)
at a posit |@nengd€s(3éeﬂthe gﬁidem}iﬁng demke (oh)pramgcarl(fnngelbmeﬂl (&4, idYwhicln  whi ch

th t n on of tiLng .el enent n drive
the wneel s B oispjodpleiofiihd i RRFARRE dfie Lo RS et o e
posi ti oni nghfsmgeﬂmeﬂﬂor ais llﬂaﬁglth‘eﬂiﬂﬁﬂg eﬂaamﬁcmb@t (m)) ot dedvarigthd whéel?, N

whi ch t he braé]ke &2? conprises the notor and at | east one
rotatabl e rG¥P WQ%‘S 4@!‘?0‘???‘45’(951’1\@3%‘8%1‘”?6"'1%?% laskne thegtafipn eh engages

with thg O%eweag qy%%%%ﬁu&@,cetz@nsﬁ @kd Qzﬁtpch‘@gz? écg?t? via gl ch rol ler

is attached to a pivoting arm (28) in order to m)vet bet ween 25
an engagenehindleder switshingihedhftiop dtlh@ﬂﬁcﬂl&éb aiybthe wcmga(ﬁ‘i’ﬂsm atnld@)ffout er
circunferen f at | east . one wheel. .and.a rele sijtion in

whi ch the rgllgfagt%%%&gt&m g sl Vz‘i?]rcewfrfg(ﬁﬂsft’ﬁg hmcgﬂ% %’H?H%Zf ethf’38) of the
at | east origakd @6/27(3%) B)eleaséd akdymheh thedifting clomentigmooeddréh he3owen whi ch the
roller (26%% \v)mgI gos%%rx]lqg g ﬁgngtp%smon the brake is engaged, in which case the wheels

15 (7,9) can be driven via the motor (30) at a positioning speed.

2. Hand truck (1) according to Claim 1, in which the motor (30), in the driving
position of the lifting element, can drive the wheels (7,9) at a speed of movement which
is higher than the positioning speed.
20
3.  Hand truck (1) according to Claim 1 or 2, in which the brake (26,27,34)
comprises the motor (30) and at least one rotatable roller (26,27) which is connected to
the motor and which engages with the outer circumference (38) of at least one wheel
(7,9), which roller is attached to a pivoting arm (28) in order to move the roller between
25  anengagement position in which the roller bears against the outer circumference (38)
of the at least one wheel and a release position in which the roller is at a distance from

the outer circumference (38) of the at least one wheel (7,9).

4.  Hand truck according to Claim 3, in which the roller (26,27) is connected to the
30  bottom side (44) of a substantially vertical pivot arm (28) which is connected to the

frame (2) 50 as to be able to turn about a tilting axle (32) which is arranged parallel 1o

the transverse shaft, with a pulling or pushing element (34) being connected to the pivot

arm (28) on one side and to a higher position (40) on the frame on the other side, in



30 bottom side (44) of a substantially vertical pivot arm (28) which is
connected to the frane (2) so as to be able to turn about a tilting axle
(32) whi owoi2s10aoeEmged paral l el to the transverse shaft pPCRNLIRO®/OS9b i ng or
pushi ng el ement (34) being connected to the pivot arm (28) on one side and
to a higher position (40) on the frame on the other side, in 11 which, in
an equilibriumposition, a |ongitudinal qi rection of the pulling or pushing
el enent extends through the tilting axle 832), in a braking position, which
i s |ocated whichrieas eqislitrfunt hesiteoh ldngitadinal dirsdtion@if theqfullider pusinghg or

pushi ng el enent (34 hi ulling or pushi el ement produces a_nonent on
t he pivot a%?"égye\)ﬁﬁ‘é‘ﬁugmg’ﬁé@q%%r@hH’raE’%’?SPE?S‘O‘&Q‘&‘%ﬁ located gpecel
(7,9) and ignediddrof vierguil®iii pRitioMttr @t pullideQs ph@fnPLoehbR ((%izh@.fs palifg of the

equi librium position, of the pulling or pushing elenent y, this pulling
or pushi ng ¥IPEFking elpmertpredices sypamant ogthe pisotsrnd8)avinell pBhesthe whlepushes t he

roll er 6, . | . trEU 1), according to
Claim 3,(52i néé%l?c ﬁ%‘ﬁi&?%%?%bg@n%%@ l?%f’ﬁ,p %gflg?’sldﬂ{})&o%?%égd\(ﬂnt FE'First ram
(35) sit uatsdt eiitioveguilibeiuti positiog, abthepylBap orgshiag slememd34)athif @lingsért uat ed
bel ow the tjlt.ing axle ith a gquide (36) connected to the lifting el ement
engagi ng V\,iquﬁﬁ'fl%g]eflﬁe?tsqm&%ﬁ??%ﬁ‘e iﬁ'\‘ﬁaf’%(ﬁ‘ ‘Hﬁ\éghwgﬁ‘ﬂl%s Wﬁﬁ%‘iﬁ!}n? in order
to push the2epydwaifront d@)wheey@nd its equilibrium position to the braking

position, and during a 15 downward novenent engages with the second ram
(39) in order to push the pivot armbeyond its equilibriumposition to the
dri vi ngiopOSy. t i Qfknd Grubletg abdoifiie (ol01aRH § b Wi i egedi ng
claims, in which the rgﬁlaer (2%, 273331?595%%}{}%n&‘g§}8{}'§§%%’g§4?§8§ via a worm
gear (29). ppovided withafirst rang (35) Sijuatedabovd the tittmgarle (32) ambi@ speoad egth @P)cl ai ns,

in whicht . nises a l.LfLi switech (21, 22) and a driving

switch (21 ?Qg@gégg%%—‘gﬁggn?’f’lf!c%a’(al%“’éf’c@é?%inﬁﬁa?cgm %&%‘f‘gﬂ?@eﬁ? ecedi ng

fc| ai ms, i n enpagifg “Qm detfirkirank8s) @bing 16 hpwad Difting MERnAGH drd 1PHishom of the
rame, at ttﬂee piggtcarfn (28) beyond its equilibrium position to the braking position, and during a

15 downward movement engages with the second ram (39) in order to push the pivot arm

beyond its equilibrium position to the driving position.

6.  Hand truck (1) according to one of the preceding claims, in which the roller
(26,27) is driven by the motor (30) via a worm gear (29).

20
7. Hand truck (1) according to one of the preceding claims, in which the handle (4)
comprises a lifting switch (21,22) and a driving switch (21°).

8.  Hand truck (1) according to one of the preceding claims, in which a foot bracket
25  (16) is provided near the bottom of the frame, at the back.

9. Hand truck (1) according to one of the preceding claims, in which the lifting
device (14,15) can be displaced in the vertical direction up to a bottom lifting position,
beyond the wheels (7,9).

30
10. Hand truck (1) according to Claim 9, in which the lifting device is driven, via a
cylinder (17,54) and a pulley and cable system (51,52,53,55,56,57,59,60,61,62,63), in

both an upward lifting direction and a downward pushing direction.



9. Hand truck (1) according to one of the preceding clainms, in which the
lifting device (14,15) can be displaced in the vertical direction up to a
bott om | iWwDi2ng/poskt i on, beyond the wheels (7,9). 30 1@®CThandiotosuck (1)
according to Cdaim9, in which the lifting device is driven, via a cylinder
(17,54) and a pulley and cable system (51, 52, 53, 55, 56, 57, 59, 60, 61, 62, 63),
in both an upward lifting direction and domnmard pushi ng direction. WO
2010/ 120176 PCT/ NL2010/ 050196 12 11. Han& truck according to Claim10, in
which the cylinder (17,54) |s connected to three lifting pulleys

(51, 52,53), t be|n Xe hed to the top of
the frane, We lga’} 6“&?‘68?"?@ {'%ég% 11’%)? ‘f,ﬂ‘&%“frgﬁrg@ GORRECR R t om of
the 5 franeumdmgmteyadsxmlsawm&&m tdwungy {e1xeéth flﬁédl%‘ﬁ%ﬁe&ﬁtﬁé‘e frame
bet ween the top and bottom pulley, in which a single cable runs from an

attachment 98 Ehetfﬁ‘“teh@eleF?’Prﬁﬁn‘*éf @ﬁ%‘?ﬁm&"l@dlﬁéﬁacmddoébequﬂgm Qfﬁhﬁér lifting
ul le 1 i r t|n

Ul | oy (53) e ey GARN LY (915 Bl P iy penfhed oMnEARE BB o dria ' (D)

and from t heattem/pulley.hin vihigh o singleicabld tuey froBian attachnidnepaintd thé hftlnfgt ing pulley

(52) to an élgm&R Qﬁ{ ISE}t vi8% rf”;"& %Elteppftmg p(lﬁél)) (51) to the central fixed pulley (57), to a
second outer lifting pulley (53), via the lifting element (15) to the bottom fixed pulley
(59), and from there via the top fixed pulley (61), to the central lifting pulley (52) to an
10 upper attachment point (64).




