1 Lift hand truck Field of the invention 5The invention relates to a hand truck with a frame provided
with a substantially vertical guide, two wheels which are situated near the bottom side of the guide and
which are rotatable about a transverse shaft, a handle which is situated near the upper side of the
guide, a lifting¥dexiggetrprising a lifting element which is displaceable algrertRe:guigsyand a lifting
drive which is connected to the lifting element for displacing the 10 lifting element, a motor for driving
the wheels and a brake cooperating with the wheels for blocking the rotation of the wheels, in which a
control device is provided which can be operated vid the handle for switching the lifting drive and the
motor on and off;Brekgiasnd 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, tiigebdhatkbailesests on the floor by means of a rectangular frame in a stationary
20manner, 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. Mandeuvifdrachition ddadsisothbandotushssitle Mﬂmtb&:%ﬂe&mitﬁ%&iﬁ&:&ﬂi@ﬁ@@@ﬂ@@mﬂ

describes a hapideckoviicnds AyeR-cleckisdli ahacauiant.snsed Mk s dgpendent of the

incline and the lifted Ioad A driven liftin ég platform is not descri 8Y discloses a

drive for a han§FARHE ARRITEATEHEY FRt %téﬁ@#%@@*%ﬁéﬁ%%cﬁm& theokeispuidhetttiorward and in
which the motquuisihlotked dher: tenprising a lifing element which is displaceable along the

guide and 2 lifting drive which is connected to the lifting element for displacing the
10 lifting element, & motor for driving the wheels and a brake cooperating with the wheels
for blocking the rotation of the wheels, in which a control device is provided which can

be operated via the handle for switching the lifting drive and the motor on and off.

Background of the invention

15
A hand truck of this type is known from ES 2 188 308. In this publication, 2 hand muck
1s described which has a driven lifting platform and is driven by an electric motor. The
electric motor acts as 2 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 20077007051 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 freel y
when the hand truck is pushed forward and in which the motor is blocked when ihe
aperator pulls the hand truck in order to slow down the latter. A driven lifting operation

is not described.



operator pulls the hand truck in order to slow down the latter. A driven lifting operation is not described.
2 GB 2 362 372 describes a hand truck with a lifting platform which is hydraulically driven via a worm
drive and a drive which drives the wheels in rotation as a means of propulsion of the hand truck.
Summary of the invention An embodiment of the invention seeks to provide a hand truck for lifting
loads in a driven manner, in which a load can be lifted in a simple manner while the frame is kept at an
angle to the vertical by the operator, without large forces or moments being exerted on the operator.

Embodimefttof te ineARSHIER S BarkEt6kordtidel AmamdetiaeRr Bipisteisrty drawhselyadrisperator can

manoeuvrevihe lifted load:-tema Joad deliveryinosition withoutexpandiuve skefosk kg to an
aspect of th?greﬁe?jt invention, there is provided a hand truck with a frame provided with a
substantialfi/ veTtic] é'iﬂ , two wheels which are situated near the bottom side of the guide and which
are rotatable about a transverse shaft, a handle which is situated near the upper side of the guide, a
lifting devic§ com risirg%_mf;le lilgt‘igggtelement which is displaceable along the guide and a lifting drive which
is connecte&i%%gﬁiﬁmg elément Tor displacing the lifting element, a motor for driving the wheels and
a brake cooperating with the wheels for blocking the rotation of the wheels, in which a control device is
provided whi i ndle for switching the lifti rive and the motor on and off,
characteriz%gligrrlg t?%itlf,}%gg ﬁegg gyrfll%ﬁl%%ppo%ﬁ?o% gﬁﬁgﬁiiﬁ?}%g%%%férﬁg ggl alta Eégllss"r]e éié‘s?’é’*a and, when
the lifting eTe#nesi ig Movddatlond e lowkfetiing Posiionamerliftnly positremetielorake imengaged, in

which case, e wheRls,caR.fe.griken ia e malolalA,pasiiening.shsed, £6,Rue ladps fact hat

during driven lifting of a load along the frame of the hand truck, whic ay; for example, weigh as
much as 18 K§etREbrake is engaged when a relatively low lifting height is reached, the hand truck no
longer has the tendency to roll forwards or backwards in an uncontrolled fashion as soon as the load

reaches agﬂg}ger,position. In the case of known hand trucks with lifting function, the latter results in the

operator h&iiigIE1588 Y IBFERGE KEED s trifoRIGH S BRIt IRkinE BSRBAPHOSHIBNE the lifting

element, thewiteelsaraeitbevunitackedsadthey A bedeveposanyalinenthey.candbe griven, for
example ele%(];('[);itcally, 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 cap.activate the lifting drive via a part of the control device w id}é{is ttacEted,to the handle,
such as a E%t%olh,}%% that tﬁ%pﬁ)gé %%?t@&"%"g? Ilr?\fﬁ?s]grzi’s(%egI % Bkl &%%,%’8 HELRH® rotation of
the wheelsfisiptaukeilehusthrendntingialie atidal guide, two wheels which are situated near the

bottom side of the guide and which are rotatable about a transverse shaft, a handle which
is situated near the upper side of the guide, a lifting device comprising a lifting element
which is displaceable along the guide and a lifting drive which is connected to the lifting
element for displacing the lifting element, a motor for driving the wheels and a brake
cooperating with the wheels for blocking the rotation of the wheels, in which a control
device is provided which can be operated via the handle for switching the lifting drive
and the motor on and off, characterized in 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 is engaged, in which case the wheels can

be driven via the motor at a positioning speed.



truck which is held at an angle by the operator from being propelled forwards or 5 backwards. In a
lifted position of the load, the operator can activate the motor via the handle in order to drive the
wheels, which are still blocked by the brake, at a relatively slow positioning speed. As a result thereof,
the lifted load can be accurately positioned using the hand truck which is driven in a controlled and
- braked manner, and the load can be lowered precisely in the desired position. 10 It is possible for the

wheels to run freely in.the lower drivi osition of the lifting, element. so th e hand truck is
propelled b%ur%é%ééﬁ 5‘?%&1?% “e“ﬁﬁiﬁ?gg‘p%ég RER %18?5[{;%%%& 4 &ﬁ?&%@‘ﬂ%#ﬁ?@ #&%heels and
rotate, on cemwhdoal] forwafdsomisatkvwerigs at asidwapasiticningspeed. kSerlgagdikeviiise ppossible for
the motor 1@ diivennBWIRGS INNe Aiing pOsHion. B 3 Lelallystniaphapsed ol uowemenf and for the
motor to block the’wheels ard/ordrive them in a braked manner &t a SIow posmonnffg speed in the
lifting positior~2@4tds prrksibidsfor theunotoreind thehivake twbe seffariiedparishes fohieemotor and

the brake tgJa;g,SNOIECOY WA ING MAPLAISE SAHY NG QURING:BRAIRG Juaction; Inignge.embodiment

of a hand truck according to the invention, the brake device comprises the motor and at least one
rotatable réIRSFAAMIBRVIE S EhHECEERItAOse inbesP IB angkuiiesr engiagles with the outer circumference of
at li-act one wheel, which roller is attached to a pivoting arm in order to move the roller between an
engagementlposition in which the roller bears against the outer circumference of the at least one

wheel and 4 fBrbtcpberidiPh b theritHag slrepiataths dibesica tahanwblagidiruteretice of the

wheel. 30 ¥ 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



possible to achieve a relatively simple and reliable braking on the outer circumference of the wheel
and the wheel can be driven at a slower positioning speed. The roller may he connected to the bottom
side of a substantially vertical pivot arm 5which is connected to the frame so as to be able to turn
about a tiltinrépdeswatiches arranged parallel to the transverse shaft, with aepulting @reRssiing element
being connected to the pivot arm on one side and to a higher position on the frame on the other side,
in which, in an equilibrium position, a longitudinal direction of the pulling or pushing element extends
through the pivot pin. In a braking position, which is 1Qlocated on one side of the equilibrium position,
of the pulling ' parcTgloe u[i : g element produces a moment on the pivot arm
which pushesqgﬁgﬁ%gﬁ%%nst thég\%%% %%@%ﬁg ,g@ r%ignagppa‘gs?ggrr% Wﬁ%ﬁ VEEXEFBH the other side
of the equilibriBiAsEEdiedke brarle-sumhs abwtahivythieheinedridifeting bribishing wlement produces

a moment on tekpisaingiredyBichpusNRRIR (oL ANEYsTomBeLabselJiisreadily possible to
achieve two p%%jéi?@%g&'; 'g]geliglé%r conge ted to the pivot anti by attachirfg a tens%on or compression

spring, such as a gas spiing. neart {I1BFirspuLitiom deine gsrpstisAerpgraushing the spring to

one of theSsiddedskrdsefuil ifinhpR0pasifidr. Bt Hitingaasmnauae RYdedmith Adicst ram situated

above the tiltingaxle.anda se i d below the tilting axle, with a guide connected to the

lifting element engaging ﬁt%t%ﬁg%% Eﬁﬁ%ﬁ@%ﬁr Sﬁﬁgéq%ﬁgggﬁ%gﬁﬁ ST E%push the pivot

arm beyond it&!8H EREHOMNNE e sy diareg T BeitiSreddnat danibg matousiypocitonsement

engages with mﬁgmdmm{@ﬁ&é@r@éﬁh&@%&iﬁ%ﬁ@é%ﬁ%ﬁ@é@Meﬁ%ﬂ&i%@Uﬁ%#osmon to the
the ro

driving positiog&}%eoige eg&bodimﬁnt of a hand truck according to the invention, er is driven by

SR BFARELPERUIRG possible.

. WET
the motor via a worm gear, ?Fﬁ?s

i0
It is possible for the wheels to num freely in the lower driving position of the lifting
element so that the hand truck is propelied by manual force, In the lifting position, the
motor can be activaied to brake the wheels and rotate, on command, forwards or
backwards at a slow positioning speed.

i3

It is Hkewise 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 Itis possible for the motor and the brake to be separate parts or for the motor and the
brake 10 be a single entity with the motor also carrying out the braking function.

In one embodiment of 2 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
aftached 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 whee! and a
release position in which the roller is at 2 distance from the outer circumference of the
wheel
3¢
Such a roller drive can readily be instailed and is commercially available as an

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



30 A foot bracket can be provided near the bottom of the frame, so that th_e operator can move the
frame of the hand truck from a vertical to an inclined position by plaqing his foot thereon. .5 In one
embodiment, the lifting device can be displaced in the vertiqal direction up to a bottom lifting position,
beyond the vi¥i@elasAmersesult thereof, when the lifting device rests on the,fqat; Yagofsasms, together
with the wheels, the motor and the handle, can be pushed upwards, for exa_lmple in order_ to be placed
on a raised portion or in the back of 5a vehicle. The lifting device can be driven, via a c_yllnc_ier and a
pulley and cable system, in both an upward lifting direction and a downward pushing direction. The

I r ith le-acting cylinder which is connected to three
10 liing pules e B o 7 e Bbttom puley
being fixedly aftblrthes’ tShsd Mot drveraid doentmispiteypbeirg. fixedly attached to the
frame between the top and bottom pulley, in which a single cable runs from an attachmelt_rfltt_ point l?n the
ifti ' i Ifti i d outer lifting pulley,
lifting element,.yia a first outer lifting pulley to the central fixed pulley, to a secon
via the Iiftig'g e er%é"f%{"“’ig‘?g %e" ?%‘%%Lilﬁ%é& Egzﬁglﬁwﬁmiﬁmﬁz;mmh t(; mt?ng

ifti t® rattedhment iy HH&:P duce
giggr?lallr]:tc:l ggmwwgdm I3 &p Iema%pt ugiln ingle cable. Brief description of the
drawings 20 One embodiment éj?at%{nan trug. abgérdflg%%gulﬁg i'iﬁ ‘ #WW&%Iaineq in more
detail with refeT@HiEst 8 thEaRBEhaBroPB RS §idn akiths Fighet shiivion axphedpantive ngar view of a hand

truck accordingd@stiieIMertion, io an equilibrium position, a longitudmal direction of the pulling

or pushing element extends through the pivot pin. In a braking position, which is
10 located on one side of the equilibrium position, of the pulling or pushing element, the
puiling or pushing element produces a moment on the pivot arm which pushes the
roller against the whee! and in a driving position, which is located on the other side of
the equilibrium position, of the puiling or pushing element, this puliing or pushing
clement produces a moment on the pivot arm which pushes the roller away from the
15 whesgl.

I 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 eguilibrium
position to the pivot arm, by pushing the spring to one of the sides of the equilibrivm
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 1o
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 2 hand truck according to the invention, the roller is driven by

the motor via 2 worm gear, thus making braked driving possible.

3¢ 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.



25Fig. 2 shows a side view of the hand truck from Fig. | with the lifting element in the driving position,
Fig. 3 shows a side view of the hand truck from Fig. | 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 30Fig. 5 shows a

view of the lifiagsystarmraccording to the invention with a double- acting GyfiRgghaghaaipgle cable.
Detailed description of the invention 6 Fig. 1 shows a hand truck 1 with a vertical frame 2. Near the
upper side 3, the frame 2 is provided with a handle 4. Near the bottom side 5, the frame 2 is provided

with two wheels 7,9, each of which is rotatable about a&gtransverse shaft 10. The frame 2 has two
nd.down via guide wheels (not

Svertical guidesta] i riage 14 can.moye up a r
shown in the fi gﬂf{?&%ﬁgﬁ r%gé%?olgg?%{ %gﬁg‘#ﬁ%ﬂ%?@ggﬁ%%%%&%ﬂ&mﬁ?ﬁ T8 Wigplaceable via

the wheels 7,9 Banancedivy beyeoptimotbymbansaiitibshafidideh dnthRissivingposition, the

loading platformsiisisiaiecie isdRnestRASIHANR IR INE HRAIGH NI B g e wheels 7,9 can

rotate freely abogéthe shaft 1f0. As a result
pushed upwards, for example in order to be placed on a raised portion or in the back of

8§ avehicle,

The lifiing device can be driven, via 2 cylinder and g pulley and cable system, in both
an upward lifting direction and 2 downward pushing direction. The cable system can
advantageously cooperate with a double-acting cylinder which is connected to three
10 lifting pulleys, with the top pulley being finedly attached to the top of the frame, the
bottom pulley being fizxedly anached to the bottom of the frame and a central pulley
being fixedly attached 1o the frame between the top and bottom pulley, in which a
single cabie runs from an attachment point on the lifting element, via a first cuter lifting
putley to the central fixed pulley, to a second outer lifting pulley, via the lifting element
15 10 the bottom fired 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 Jifting element using 2 single cable.

Brief description of the drawings
20
One embodiment of a hand truck according 1o the invention will be explained in more

detail with reference to the attached drawing, in which:

Fig. 1 shows a perspective rear view of 2 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 ifting system according 1o the invention with a double-

acting cylinder and a single cable.

Detailed description of the invention



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 andabexhandotrisck can be 15driven away by the operator. The liflingelemepeiihe 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-pan lifting pulley 51,52,53 (see Fig. 5) in
order to be able to lift 20loads. The electrical energy foidriving 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 Flifht e 2 frediirk thyekhe sesisdifigmo Thbdmdntippaaomiplists adnake system 25

with two rollers 86w 7auhisfiargaliachaeip amivel a8 AD&Inlors, 26, A1.arelryen by an elecric

motor 30 via a W%rrg%sg{ear 29, which electric motor 30 is suspended from the pivot arrﬁg% together with
(o]

& olai Al A Hirgkehiotiaivrer e smftdlardcame idgbiymeans of the

the worm gear. FHE
control unit 4, verichi 30ideceilva tanimandsidtonaaihaeperaiawadhg handevithepivot arm 28 is
pivotable about g tilti 2 (see Eig. 2). which runs parallel to the transverse shaft 10 between a
driving position V\%#%%%%%%&gdﬁfﬁ E%w glgﬁ‘ & #aﬁ%%%%kgl %W\ﬁ/%i%‘??‘f ffr%gt’r‘a%& firdg. 3. The
pivot arm 28 is HHeh Byiapbshbiesinsie el 34 amhie inbimetion of tperpivoranee2848 activated
when the carriage d4h&pd the loading platform 15 move upwards by a pawl 36 which is attached to the
carriage 14 and w ich}_iQushes_a top, ram 35 which is attached to the pivot arm 28 backwards. As a
result 5 thereof the BIUTSFH RO BtdertiBe Ripieead theeaisthiksiomeanme s, aus to its
equilibriuniGitudfistraiphithitp. therdé dgthvdistctionof theicompyessianisprng 84 auns:thigugh the tilting

axle 32, is pushgd..sp that,i.can. e tend a ush the rollers 27, 28 against the outer circumference 38
of the wheels 7,9, as is illl})stsfated x|}r§1 Figg%g%é) 'e%ﬁ {ﬁ%vfoaa:ilgﬁ}ég%igﬁ%ﬁw%gw 88 Wshihards, the pawl

36 attached to tHe Ry & paaonsaydech dssbronsdariteout wmaphsdmed@s Asfpthat the pivot arm 28

is turned counterelgekndseiand ie.s RS Eion sIled B4:Aue 1o-is SariliRiymROsiton, is brought to
the driving positiorgin%/\é[mfgg%egrol ers 26, 27.run clear of the outer circumference 38 of the wheels
19.2.

LG R B Tl LR 2 Denged e es S sendethe

7,9, asis illustrated in
compressidn sphivgr3uviay 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 eylinder 17 viaa
steel cable and three-part lifting pulley 51,52,53 (see Fig. §) 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 handie 4, commands for lifting or lowering the loading
platform are supplied to a control unit 24 by means of which the up amd down

movement of the cylinder 17 is controlled.

25 Furthermore, the hand truck 1 according to the invention comprises a brake systemt 25
with two rollers 26, 27 which are attached io 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 contro} 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 paralle] to the transverse shaft 10
between a driving position which is illustrated in Fig. 2 and a braking position which is

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



pivotably attached to the guide rails 12 of the frame, and the bottom side 41 is pivotably attached to
the top end 43 of the pivot arm 28. In the driving position illustrated in Fig. 2 and Fig. 4, the
compression spring 34 pushes the pivot arm 28 counterclockwise around the tilting axle 32, so that the

rollers 26, 2 Awwhialy/ang 20 attached to the bottom end 44 of the pivot arme28yaesmaxedaway from
the outer circumference 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. 25As soon as the
loading platform 15 is lifted slightly, for example 5-10 crfi, the pivot arrn 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 éBfidtfaiwaiwIE Qe migpro Whiseqd wirdchben ibeedegriagertidiaridadinich displaces

30the upper rarpi@fxhes hiaking-paailion Maichsis Mustratedin &g, &é%@h&k%é fellg AgilANg as the
lifting platform 15 is in the Iifting p sigtjlo_n. 8 The brake effect is supplied by the rollers 26, 27 which are
coupled to a wdth wheerdive 53”0@1 dh AR TR hrPlBt A AR Br e afnsrBeiiriven via the side

of the rollers 26{B7eahdithehaxle@8sarichprevientsyeveny bEcarcpmingframnthis: sitke putiing the worm
gear in motion, whilg a rotafion of the axle.of the elec %JI: -.motor 30 is actually Stra itted to the rollers
26, 27 by the wéldé%m ear (prppé)rt’ ofa wotrgﬁ %g r %(_. 03}1 r?%%%“é%‘% 16 dled ﬁ%lgr;?o'%f"?o, the worm
gear 29 can, hotfeveh Betthinaariecth inaushser sidbalitsrasrtbrban aokidbe mibenialkfd forward or

backward movemei eidbe:dandinek-idne hfting pesitions The elecliemater,30 iggrven by passing
the energy in th& %gtt ries, 18, 19 ﬁfa the syitch 21' and via the control unit or system box 24 to the

10electric motor 36 B FRATLRY P BRI B sHREA™ £O Hiedise e canizdaibe the driving
direction ft8m fommwasad totrackewa ¥ ahtwiseorersa2s, so that the pivot arm 28 is tumed

counterclockwise and the compression spring 34, due to its equilibrium position, is
brought to the driving position in which the rollers 26, 27 run clear of the cuter

circumference 38 of the wheels 7,9, as is illustrated in Fig. 2.

15 Asisillustrated in Fig. 2 and Fig. 4, the upper side 40 of the compression spring 34 is
pivotably attached to the guide rails 12 of the frame, and the botiom side 41 is
pivotably attached io the top end 43 of the pivot arm 28. In the driving position
illustrated in Fig, 2 and Fig. 4, the compression spring 34 pushes the pivot arm 28
counterciockwise around the tilting axle 32, so that the rollers 26, 27, which are

20 attached to the bottom end 44 of the pivet arm 28, are moved away from the outer
circamierence 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 Joading platform 15 is lifted stightly, for example 5-10 e, 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.



As soon as the lifting platform 15 is situated in the bottom position again, pawl 36 (s_ee Fig. 1) ensures
that bottom ram 39 is pushed down and the pivot arm 28 is turned 1500unterglockW|se so that the
brake assembly returns to the rest position counter to the force of the gas spring 34. As soon as gas

spring 34 haswamed throagh the dead point, this gas spring 34 ensures thﬁé%ﬁb\ig}og‘;{@ﬁ28 is
securely held in the rest position. The pawl 42 limits the stroke by resting on the guide rails 13 of the

main frame 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 possibiligy of lifting of loads but can also, by means of

ifti itself floor sq that the frame 2 is lifted, thus aiding the operator in
placing the nand EcT o e U RERS Yo R e (EMLACH RS RTBNE! To tis ond.
the hand truck i§"dEsighéa Dowwieva dbisokseatifigeb lttricatiyoe itahtiahleicylindes dFmbut also with a

-acti ' ' in Fig. 5..The lifting system 50 comprises
double-acting CW@@)&@Q%@%@Q&%%%&B@%ﬁé%@??%@c‘ﬁgﬁ}ﬁx?@ o gt%ﬁwé Spﬁi}éet%lﬁﬁ%% S of the

three lifting pulleys 51, 52, 53 which are mounted in a pulley

lifting cylinder 17 DUAAY ﬁ‘l‘tfﬁﬁtf‘fﬁe"‘fy"é‘ﬁiéf’&ﬁ?&ﬂ HAeaehdd W%@M@ﬁﬁ%éﬁi@@aﬂﬂ the Ol(;tter N
rame 2 of the hpg gyl Aol doutes e It lonc sk botnecn e SAble portons 55,56
frame 2 of the h nd distribute ifting load equally between the tw ,56.
These cable po%ons §§ %eg?cgr ﬁ:orﬁ?%gﬁgéﬁg% 1S ‘%‘egeé%s%rﬁﬁy% shigirgyen from the

other side in order thus fo achieve a controlled forward or backward movement of the

hand truck in the lifting position. The electric motor 30 is driven by passing the energy

in: the batteries 18, 19 via the switch 21" and via the contro! unit or sysiem box 24 5o the

10 electric motor 30. By reversing the polarity of the switch 21°, the operator can change

the driving direction from forward to backward and vice versa.

As soon as the lifting platform 15 is situated in the bottom position again, pawl 36 (see
Fig. 1} ensures that bottom ram 39 is pushed down and the pivot armn 28 is turned

153 counterclockwise so that the brake assembly returns to the rest position counter to the
force of the gas spring 34. As soon as gas spring 34 has moved through the dead point,
this gas spring 34 ensures that the pivot arm 28 is securely held in the rest position. The
pawl 42 limits the stroke by resting on the guide rails 13 of the main frame 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 itseif up on a foor 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 2 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 55, 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



carriage/loading platform 14, 15 by means of cable clamps 58. Via a bottom pulley 59, which is fixedly
connected to the hand truck, the cable portion 60 extends in the vertical direction towards the top
pulley 61. This top pulley 61 is also fixedly connected to the frame 2. The cable is conducted around

the top pulleywed zwih #hescable portion 563 extending around the central Ikﬁ%@%lﬁ%giﬁg%nd returning
to pulley 61. On its upper side, cable portion 63 is connected to a fastening eye 64 of the pulley 61,

which is fixedly attached to the frame 2. The cable portions 55, 56 which are denoted by the letter h
in Fig. 5 are the parts which 10are tensioned during liftiag. The cable portions form a single cable

made in one piece..During.loweri isfon.rod 54 pulls on the central lifting pulley 52 of pulley holder
65 (for example Cbailnﬁ%egﬁ%g}% aé%%ﬁ%h%tww eLEAe S EHRTBRs 68 Wi sramiplsd #.the eye 64 of
the top pulley 6Whighichfppatitydefixeaidabtined tedhehsppel-gidaiof tradsiamens via lifting pulley

52 and bottom pyigy.p@which is.atta 0 tgm sjde of.the frame 2,_pulls on the assembly
comprising carriage ja:4 and Ioadin%%cﬁfgo%% Plﬂg%gb gﬁcﬁ?} a f{ﬁgr%“ﬁﬁe{?ﬁfF?ét‘?hﬁ%ﬁp%%‘%liwqgﬁcefuIIy push

itself off a floor. FrEFCEINS poktiesbbDiscondnetamhns hartotemsion 68, dutings ovbéringuase denoted in

Fig. 5 by the letes exiiip thamiakiomndn pushesiisethoff aopkidbe Tams &/ ed upwards
20relative to the IatfoH%j %a?) sa r.eg;%é, S0 that sgid%?fgme (wheels eIeé{’tric ?not'(??,@g%yide rails and
a

handle) is lifted {6'a higher feval. and tafi BEEE A&TEISTIRORHE B < St atdieh Slirkeistiift the weight
of the hand truck &nelbraydchedtg teckemeit balanced. 10 CLAIMS 1.Hand truck with a frame provided
with a substantially vertical guide, two wheels

The cable portions 53, 56 which are denoted by the letter h in Fig. 5 are the parts which

10 are tensioned during lifting. The cable portions form a single cable made in one piece.

During lowering, piston rod 54 pulls on the central lifting pulley 52 of pulley holder 65
(for example by means of an electric motor}. The cable portion 63 which is clamped to
the eye 64 of the top pulley 61, which pulley is fixedly fastened to the upper side of the
15 frame 2, via lifting pulley 52 and bottom pulley 59 which is attached to the bottom side
of the frame 2, puils on the assembly comprising carriage 14 and loading platform 15 in
such a manner that this plaiform can forcefully push itself off a floor. The cable
portions 60, 62 and 63 which are tensioned during lowering are denoted in Fig. 5 by the
letter 2. When the platform 15 pushes itself off a floor, the frame 2 is moved upwards
20 relative to the platform 15 as a result, so that said frame {wheels, electric motor, guide
rails and handle) is lified 10 2 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.



which are situated near the bottom side of the guide and which are rotatable about a 5transverse
shaft, a handle which is situated near the upper side of the guide, a lifting device comprising a lifting
element which is displaceable along the guide and a lifting drive which is connected to the lifting
element for displacing the lifting element, a motor for driving the wheels and a brake cooperating with
the wheels for blocking the rotation of the wheels, in whith a control device is provided which can be
operated via 10the handle for switching the Iiﬂin%d the motor on and off, characterized in that,
in a lower driving position of the lifting element, t is released and, when the lifting element is
moved from the lower driving position to a lifting position, the brake is engaged, in which case the

wheels can be driven via the mqtor at a positigning .speed, 152 Hand truck aceordi am1,in
which the mo]tor, anWéi HH%W&B’ @ifc%ﬁlgfpﬁ%l%ﬁﬁgﬂgﬁi%%ﬁ ’,%rg%aﬁ i\‘/]gﬁ%ﬁmﬁ%%gﬁga{%hp%ed of
movement whighiissRighenthba-thepdsitioningdspdeabe Biiétamditwitkiagcordirtghie Slaimal or 2, in
which the brake comprises the maotor 20and at least one rotatable rallerahich is.conpected to the
motor and Wﬁf@ﬁsgﬁﬁgjggamﬁﬁqﬁgf%melr%i%?:alm e%?n%cgror;hgﬁgg%li S(%ﬂée %ﬁ&%%?ﬁ’c% rI(})ﬁfle%eis attached
to a pivoting asvide @eertinmavsithe caiteehethviebrisahisphyagbinelngobitionids wiichithimgoller bears
against the oyter circumference of the at least one wheel and a release positiony in which the roller is at
a distance fr ‘fﬁé’“%’lfggl'séi?@ﬁlﬁ?%?gﬁc%%ﬁ 18%?%3%?%33%%6 a%i%%salf.@ﬁgﬁ%)%%ck according to
Claim 3, in whightferrofetrig tennketbd:ital therblottomysideiog avshlsbtantiedly (ertitatpivotierm which is

connected to the frame 50 as tg be able to turn about a tilting axle Q&E%hs apnged.parallel to the
transverse sﬁgmtmﬁgt%%ﬁﬁ%‘%r bl’tj‘s“hfr?g %I%Or%]gﬁ %J%‘fincéa é%ﬁrr?ectgg/to the %%i\%rot ar?r?n on one side and
to a higher 3Qpesitiehedotheifraing tr fhitigthirsides ithe motor on and off, characterized in 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

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

15 2.  Hand truck according to Claim 1, in which the motor, in the driving position of
the lifting element, can drive the wheels at a speed of movement which is higher than

the positioning speed.

3. Hand truck according to Claim 1 or 2, in which the brake comprises the motor
70  and at least one rotatable roller which is connected to the motor 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 at least one wheel.
25
4. Hand truck according to Claim 3, in which the roller is connected to the bottom
side of a substantially vertical pivot arm 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 pushing element being connected to the pivot arm on one side and to a higher

30  position on the frame on the other side, in



11 which, in an equilibrium position, a longitudinal direction of the pulling or pushing element extends
through the tilting axle, in a braking position, which is located on one 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 against 5the wheel and in a driving position, which is located on the other side
of the equilibrium position, of the pulling or pushing elemient, this pulling or pushing element produces

a moment on the pivot arm which pushes the roller away from the wheel. 5. Hand tryck according to
Claim 3, in wRiBH & AGGRIETER @ﬁ?&ﬂd%muglﬂ%fﬁéﬁefgﬁ%?ﬁ el 8rtﬂ‘é§hmﬁg axle and a

second ram sifyaied balewsthedilingraxdaindtidguideening ptatdiionthehlifting lelemeniengaging with
the first ram during an upward lifting movement in qrder to push the pivot arm beyond its equilibrium
position to th& BF &Ky FELIHEH IhBCStY %Teﬂ?) eIk %ﬁ%&%%%b%é@%ﬁ%& dbcond ram in
order to pushiihs piyelaisnbeanc:is esuitirium pesition fentheldtlvingHbpbsitiolr featand truck

according to one of the preceding claims, in which the roller js driven by the motor via a worm gear.
207.Hang trublieal b Févé?%oﬁ%%dﬁécéléﬁM§?}ﬁmﬁ&ﬁetﬂ§%a%§?eocé%@iprises a lifting

switch and a glfivilg: suvitebsition, 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 wheel.

5. Hand truck according to Claim 3, in which the lifting element is provided with a

10 first ram situated above the tilting axle and a second ram situated below the tilting axle,
with a guide connected to the lifting element 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 beyond its equilibrium position to the driving

15 position.

6.  Hand truck according to one of the preceding claims, in which the roller is driven

by the motor via a worm gear.

20 7. Hand truck according to one of the preceding claims, in which the handle

comprises a lifting switch and a driving switch.

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

25
9.  Hand truck according to one of the preceding claims, in which the lifting device
can be displaced in the vertical direction up to a bottom lifting position, beyond the

wheels.

30 10. Hand truck according to Claim 9, in which the lifting deviee is driven, viaa
eylinder and a pulley and cable system, in both an upward lifting direction and a

downward pushing direction.



8. Hand truck according to one of the preceding claims, in which a foot bracket is provided near the
bottom of the frame, at the back. 25 9. Hand truck according to one of the preceding claims, in which
the lifting device can be displaced in the vertical direction up to a bottom lifting position, beyond the
wheels. 3010. Hand truck according to Claim 9, in which the lifting device is driven, via a cylinder and
a pulley and cable system, in both an upward lifting dirgc¢tion and a downward pushing direction. 12

11. Hand truck according to,Claim 10, in cylinder is conn cted to three ftln uIIeys with
the top pulley Bemgﬁlﬁﬂggﬁ KifSER n[%tﬁﬁ %ﬂ élrbﬂi[@ ngﬁ?é lkfﬁ gﬁwlspﬁ(ﬂ%@eﬁe%u c‘fly attached to

the bottom ofziﬂ@lg@mee@@dwa}@&[mabmﬂ &y being fixedly ﬁtﬁﬁbéddﬁlﬁﬁ&)}ﬁraﬁ’tbekfeﬁmemthe top and
bottom pulley, in which a 5 Smé% f?‘% ag?Ie r from an attachmf %omt on the Ilft ent via a first
outer lifting p&’ﬁ’é&?‘f‘&?ﬁgﬁ"é’e}?ﬁ? & E@ﬁt@ﬁgi’g 505 SRUBHE e G paIfey, Via LIH J element to
the bottom fixedputleydand: i theie: fiathetopduedpudieyddbthecenitblliftingipulley to an upper
attachmegﬁ ! p%{g;[fgle 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
to the bottom fixed pulley, and from there via the top fixed pulley, to the central lifting

pulley to an upper attachment point.



