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@ Goods-handling methed and apparatus for loading and unloading of transport vehicles.
@ This invention relatss to a load nandling apparatus for
loading and particularly unioading ot palletized goods on
road and rail vehicles. ships, aircraft etc. and also for ioading
and unioading of gocds in large goods containers. Charac-
teristic ot the ioad handiing apparatus according to the inven- 4/7
tion is that it comprises at least two elongated, relatively
narrow and long sections gne of which forms a lower support-
ing section (15} while the other forms an upper lifter and F1G6.4 17 16 20 27
conveyer section (16) raisably and lowerably mounted on the { '?. ’0*1' — ¢ '/o\' o o,z’)
supporting section {15) and paraliel tharewith and forming S ONAN A R <) T‘,.f,’. e
together with the first-mentioned section an elongated nar- 9/\ //C«?l 2’7/ LE;_ 24
row and low unit which is insertible through either of such } n\‘ .’;‘\ R e {;2’..3.::5;;‘:*-23
open-ended passages of restricted width and height at the - ’ : AR Y 25
pen p gss of restric wi a g 2 A ’{ls T e 22\,‘?‘

underside of the bottcm of conventional pallets inianded for
the insertion of the lift forks of forktift trucks, the lifter and
conveyer section {16) being raisable to a grester height and
being lowerable to a smaller heignt than that of such a pas-
sage at the bottom of a pallst resting on a supporting surface
for lifting goods, after the insertion of the unitthrough such a
passage under the goods, transporting the goods along the
lifter and conveyer section (16} and lowering the goods onto
the supporting surface, whereupon the unit can be withdrawn
from under the goods.
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GCODS-HANDLING METHOD AND APPARATUS FCR LOADIN fed

UNLOADLING OF TRANSFORT VER *CTES

A

This invention relates to a goods-—handiing xmeoiod

and apparatus for loading and unloading of transnort
h
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hicles, particularly pallietized goods but aisc cthzr

ike palletized goods parmit the insertion
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0% 11F% zrms beneath the goods between said goszs zzd a

¥ way of time studizs Taat

o

It has been established
only about half the terminal time for lcading and uo-
loading of road vehicles is a tolerably efisctive work
time while the other half of the terminal time is zz=nt
in waiting. The waste times and the =srffectyi

are thus approximately equal, and it

that the waiting time costs which ths
pay in the price of the merchandise, are zeonsidsrakic.

Another disadvantage resides in that tha qoods
handling operation proper is not carriad sut as off=c

£ metacdl wad Loads

vely as is desired, because of deficien
handling equipment. The transported gocds +vo A vr2as

extent are palletized or unitized goods, and the . cad
handling technique at the terminal prcoer
of this fact for effectivization of the cars hara. oo
technique. A relatively small number of ‘
vehicles are also equipped with fixed -~onve s
stallations (roller conveyers, conveysr c¢2i.:=t Do
permit rapid transfer of geoods betwecn -

the vehicle, but this solution invol . :z=z
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disadvantages. It may bementioned by way of eggmple that
it is expensive to equip every individual vehicle with a
fixed load handling apparatus which besides would often
impede using the vehicle for goods which cannot be handle
by means of load handling apparatuses of this kind. It
can the;efore be established that the vehicles but very
rarely are equipped with load handling apparatuses and
therefore have to gqueue up waiting for assistance from
the equipment of the goods terminal, which mostly is of
such a type that loading and unloading will be both time-
consuming and exacting.

The problem underlying the invention is that the
loading and unloading systems utilized at present reguirs
an expensive and relatively heavy equipment which is
fixedly mounted on the vehicle platform; besides they arz
relativély slow and require heavy manual work. By their
fixed mounting on the vehicle they restrict the usefulness
of the vehicle for transporting goods of varying kind,
such as gravel in alternation with palletized gocds.

The alternative is handling by industrial trucks

.which require much more personnel and a considerably

longer loading time per vehicle. Other alternatives have
also been suggested. For loading and unloading of contaz-
ners from road vehicles there has been suggested a mobil=z
conveyer comprising a frame and a longitudinally exten-
sible, so-called "bellows type" structure, viz. a struc-
ture which can be extended to several times its collapsec
length and is provided with a roller or wheel path which
receives the goods from a conveyer on the frame and on
which the goods can be conveyed onto the road vehicle
where they are transferred manually from the end of the
"accordion conveyer". This'device can also be used for

unloading and then requires that the goods areflifted

onto the "bellows type" conveyer. S oper
A variant of this locading apparatus includes instead
of the "bellows type" conveyer a pivotally mounted belt

conveyer, the loading apparatus being positioned laterally
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of the"vehicle with the zonveyer pivoted so as ts & ..
inwardi? SYer the platform. This conveyer recuire=s oo’
the vehicle platform is accessible from the side zin.d
necessitates heavy maznual work for lifting off znd 17
on goods, on loading and unloading.

It has also been suggested to use belt conveyers
which can be movéd in over a wvehicie platform longitvii-
nally thereof either with a cantilever arm Or an «cn
supported on the vehicle platform. Also in this cacso
heavy manual work is required for lifting the goods, at
least when unloading is to be effected.

The object of the present invention is to provide a
method and an apparatus which permit relatively rapid and
easy loading and unloading of goods of the kind indicated
in the foregoing. Said method and apparatus eliminate
heavy maﬁual work and do not bind the vehicle to the
transport of unitized goods, such as palletized goods or
goods equivalent from the view point of handling.

The method and apparatus according to the invention
facilitate, by means of at least one 1lift arm, loading
and particularly unloading of palletized or other goods
which in relation to a base on which the goods are de-
posited, like the pallet of palletized goods, define at
least one open—-ended through channel of restricted width
and height. An elongated conveyer of smaller width and
donsiderable smaller height than the channel is mounted
as a raisable and lowerable lift arm on a likewise
elongated supporting base structure of smaller width than
the channel and of so small a height that the supporting
structure and the lift arm/conveyer constitutes an elonga-
ted lifter and conveyer unit of a height that in the

_lowermést position of the lift arm/conveyer relativa ©o

the supporting structure is smaller and in the uppermost ;-

sition greater than the height of the channel. Thig =lo
ted, narrow and low lifter and conveyer unit for load.
or unloading the goods is relatively moved into sai.z

channel to a position beneath the goocds with car “ivRer.
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structure of the unit resting on -
P _:ﬂ .
conveyer is then positively raised in relation to the

supporting structure and the base sc that the'goods are

lifted from' the base. The goods are moved in their lifted

position on the raised 1lift arm/conveyer longitudinzaliv

thereof and the goods are lowered at the selectad posi
at a distance from the place of lifting, which is
restricted by the reach cf the 1lift arm/con%eyer, 5y

lowering of the lift arm/ccnveyer, after which. if de-

sired, said unit is retracted or moved cut of said

channel to be used fcr 1ifting and coaveving other sood

The invention is described in greater detail herel

below with reference to the accompanying diagrammatic
drawings in which:-
Fig. 1 shows an esmbodiment of a goods terminal wi
c

a warehouse and a number of ioading do

one of the loading docks in Fig. L and fragmentarily a
transport vehicle or trailer into which palletized goo
are loaded in accordance with the invention; Fig. 3 sh
a variant of a loading dock and in connection therewit

a vertically adjustable transfer convever and a load

Fu9

handling apparatus according to the invention; Figs.

s
7

Tl

ds

Ows

o

and 5 fragmentarily show two embodinents of an apoaratug
-’ - -

including a loading and unlcading cenvever according io

the invention, the cross—secticnal height of which can
be increased and reduced; Fig. & shows a modification
n

ti
the apparatus in Fig. 5; Fig. 7 shows a load handling
apparatus with a main conveyer and two conveyer arm
projecting therefrom; Tig. 8 is a section on ithe line
VIII-VIII in Fig. 7; Fig. 9 sho
tus with sloping front end; Fig. 10 is a diacrammacic
view of a transport system in which a load handiing

apparatus according to the invention is incladed.

]
it
-
0
o]

Fig. 1 shows by way of example of +he applic

the invention a covered transport wvehicle 1 in positicn
1

at a lcading dock 2 toc be iocaded with pa

which are discharged from a so-called autcomatic or rol

_on CEMGINAL
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comoarbment store 3 to which the goods are moved on a

roller belt conveyer 4 and lifted by means of .& so-called

~,.-v-.

coo¥dinate ¢rane 5 and sorted into the roller compart-—
ments & of the stcre. Loading and unloading of the store
can be controlled by computer in conventional manner. The
bottle neck in the unloading operation is the transier

of the goods from the conveyers (e.g. the roller conveyers
or roller tracks) to the transport vehicle (cargo txuck,
trailer; semitrailer).

The idea underlying the invention is to make use of
the platform of the truck (trailer, semitrailer) as an
unloading point when the gocds are moved onto the plau-
form, which makes it possible to use load handling
(1ifting and transporting) apparatus of a llgntwelght
constructicon. In other words, it is possible to use a
relatively iightweight load handling construction for
the majority of load handling cases. As will appear from
the feollowing this lcad handling construction or apparatus
can be attended to by one operator, e.g. the driver,
because of its simplicity and flexible adaptability to
conventional convevers on locading docks.

Fig, 2 iilustrates an example of how goods carried
orr caillzsts 7 ave transferred from the loading deck 2 to
the wvehicle wlaticrm t{here shown as an open platform) by

i
e.g. electrical contrcl pulses to electrical drive motors

e

og

fcr the conveyers from a control stand 8, and Fig. 3 shows
a load handling a'para tus 9 according to the invention
placed con the vehicle platform. As will appear from the
following description, this lcad handling apparatcus wavy
be embodied in different ways, all embodiments &

t

common that the apparatus can readily be place

[af
@]
o}
(i
M)
{0

vehicie platform and that after the loading of the uoones
s from the underside oI hn
gcods without changing the position thereof. Ia 7Tidg.
thére ié shown v way of example another type of lo;diﬁg
ock 2' on which goods can be conveyed from two opposiiz
re

ctions to a reversible conveyer 1C, turntable or the

.-.}.»",z. WA L*Piﬂ_
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5

like from whict: the goads are transferred to’a ‘'vertically
adjustable conveyer 11 and from there to a load;pgsﬁock
2' which may ke vertically adjustable and ffdhi%hich the
4goods are transferred to the lozd handling apparatus ¢
accecrding to the invention.

¥ig., 4 shows an example of a load handling lifter
and conveyér apparatus according to the invention. This
ipvaratus comprises a subframe 15 and a conveyer 16 which
1s ralsable and lowerable in relation to the subframe
and may be in the form of a roller conveyer. One or more
or all rollers 17 mav be driven, e.g. by ele:tric motors,
and should preferably be drivakble in opposit2 directions
to permit both loading and unloading. The sunframe 15 may
be in the form of a carriage having a number of supporting
rollers or wheels 18, which may advantageous.y be connec-
ted to drive means (not shown). The subframe 15 iancludes
two laterally spaced beams 19 (only one shown in Fig. 4)
which may be interconnected only at the.rear -:nds and
may be open at the front (richt-hand)} ends as shown in
Fig. 4. The conveyer 16 may fundamentally be >f the same
construction as the frame, and in the embodirant in Fig. 4
the load handling apparatus can therefore be in the form
of a fork with two elongated horizontal arms. The subframe

15 and the conveyer 16 are interconnected movibly in re-

(&1

lation to each other such as by means of a nuaber o
iongitudinally spaced levers or links 2Zi whi'h are pivo-
cally connected to both the subframe and the convever. In
«ie embodiment shown in Fig. 4 these links 2: constitute
draw links by means of which the conveyer 16 1ay be raised
in relation to the subframe 15 by exerting a iorce cn the
conveyer 16 in the longitudinal direction witl. respect

to .the subframe 15. In the embodiment illust:ted in Fig.
4 said force can be exerted oy means of one ;rrmo;e hyd-—
raulic cylinders 22 which are suppcrted in «1e or both
beams 19 whiciy mav be for example inverted !-beams. The
piston rod 23 has & head 24 which extends u:wardly for

exerting precsure against an abutment 25 fix:l to the

BAD ORIGINAL
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ccr:espénding'conveyer zeam 20 when the piston ro:d I3
is retracted into the cylinder 22. With the zid n¥ s
suitable stop means shown in the form of A stnp abni- oo
26 secured to the subnframe 13, and stop means 27 o ohe
conveyer 20, which are adapted to cogperate wirh =aw} stop
abutment 26) the‘links 21 can be prevented from being
raised into fully vertical position. This is advantazesous
in that lowering of the conveyer 16 (collapse of the load
handling apparatus) can be carried out by the weight of
the conveyer 16 (or the weight of the convever 16 plus

the weight of the load). In fylly collapsed position of
the load handling épparatus the longitudinal beams of the
conveyer 16, which may be in the form ¢f beams of U-sec-
tion, can rest against the upper side of the subframe 15.
When the conveyer 16 is lowered the head 24 of the piston
rcd is accommodated between the flanges of the opposite
inverted U-section beam 20 of the conveyer 16, and the
stop means 26 can be accommodated in a similar way or can
lie at the outer side of the opposite beam 20. Of course,
the means 24 and 26 shall not reach with their upper ends
above the conveyer rollers 17 when the load handling
apparatus 19 is collapsed, in order not to preclude using
the load handling apparatus in the manner described in the
following.

, The load handling apparatus 9 should be so dimensione:
that-its width. and height (the height between the under-
sides of the wheels 18 of the subframe 15 and the upper
sides of the rollers 17 of the conveyer 16} allows the
introducticon of the load handling apparatus with its
elongéted conveyer and lifting arms into such channels 30
which are uéually arranged in the subframes of pallets to
facilitate handling of the pallets by forklift trucks,
and it shall be possible to realize this introduction of
the conveyer and lifting arms of the load handling appara-
tus .when the pallets 7 are positioned on a base. )
When the load handling apparatus is utilizad for

loading goods onto a vehicle platform as shown in Iidg.

BAD ORIGINAL
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.the conveyer 16 of the load handling app&fﬁﬁﬁé'should be

raised relatcive to the subframe 15 to a helght sufficient
to allow the pallets 31 to go zree from the vehicle plat-
form when they are transferred to it. In the embodiment
illustrated in Fig. 3 the loading dock 2' shall therefor:
be set to such a height position that the roller conveyor
or roller track conveyéer on the loading dock 2' has its

1

loading plane on a level with that of the convever 15,
i.e. on a level with the upper sides of the rvollers 17
when the conveyver 16 is raised suifici

the subframe 15 of the ioadiny apparatus =2 allow the
pallets to go free Lzcm the vashicle p

use of two load handling apparatuses % of
length for the wvehicle wlatform the convay
loading dock 2' can simultanecusly transfer two double
rows of pallets with goods therzon to the convevers 1
of the two load handling apparatuses 2., The ccnveyers 16
are then lowered cnto the respective subframes 15. In
this position the dimensions of the load handling appara-
tuses shall be such that the pallets rest on the wvehicle

platform. As a result, the load handling apparatuses on

4=

the vehicle platform can wiithout any ficulty be with-

-
1

drawn Ifrcm the undeirsides of the pallets. and i1i is aven

conceivable for the loaa tandling opparatises to he withe

drawn from the venicle piatiorm on supnort wheels 18
or by the conveyer rollerz 17 if any one o0f these are
driven. If the rollers 17 are *to be usad for this purpcse
the height =ositions of the convevers 1o :é first so

nly =ngadge the wndarsiles

t
of the malletszs with driving friction whils +he walleics

platform.
The lcad nandling sgparatus fraomencarily and

g
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~readJ.ly seen from Fig. 5 how the conveyer 156 can be raisec

and 1owered in relation to the subframe 15.

“The load handling apparatuses shown in Figs. 4 .nd 5
are intended for so-called "short side handling” oz
palletized goods, which means that use is made of conven-—
tional pallet channels for insertion of conventiocnal 1ifk
forks of forklift trucks, and which channels are wholly
open downwardly and at the short sides of the pail=zt.

According tc the invention, the loading and unloascinacg
is carried out by means of the apparatus having z subfr:
and a raisable roller track or other convever traciz, which
apparatus is moved in oxr placed on the wvehicle plai:ifcrm
and can be vertically adjusted so that the pallets when
placed or transferred onto the apparatus according to the
invention do not with their undersides touch the vehicle
platform on which the apparatus is placed. Thus,; the
pallets with the goods therecn can be easily transported
on the apparatus in the longitudinal direction thereof,
and when the pallets have reached the intended position
on the platform, the upper conveyer portion of the appara-
tus is lowered so that the pallets will stand on the plat-
form and the apparatus which preferabiy is fork-szhaped
with elongated arms can then be withdrawn. For w

o
the load handling apparatus in over the vehicle p

o
rd (]
¢
o .
t+
h
0
]

and for returning the apparatus from the wvehicl
use may be made of for example a rack transmissi
hydraulic cylinder or other suitable means, instzad of
using driwven wheels 18 or rcllers 17 as describe
To facilitate transfer of the fork-shaped load
handling apparatus to and from the vehicle placicrm =hn
fork arms may be articulated so as not to Jjam azn
introduced into the channels of the pallets. i =z .

be suitable to use electrenic guards, such as ~l=2 s~

ty

magnets, or photocells, for cguiding the load handli:z;
apparatus onto the vehicte platform so that the gallac:
with goods or unitized lcads thereon when transforzod ..

the vehicle platform move in predetermined paths. Tno

BAL URIGINAL
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preven:. injurices ¢ LoYsone 1 supervising system{ﬁfor
éxample photoelectrical) may be raquired to prevéﬁt
transis: .: 00Gs snould chstacles (such as the ocoerator’'s
feat, iegs =vl.) enpear in the conveyance patin.

The lnd handling apparatuses described in the fore-
Toing are verky ficuible as they can be adapted to most
ot the goods convevance systems on the markat for transport
-ahicles T various kinds, inciuding trucks, trailers,
failiway waggons, alrcraft and ships, for unitized load
nancéling; for example, handling of gcods on pallets of
the type “"Eurcpa-rall", container-loaded goods etc.

The full effective lcading hzight of the transport
vahicles can be exploited because the pailets move only
scme centimetres over the surface of the vehicle platform
during the loading and unliocading operations.

The lcad handling apparatuses described in ths fore-
going can be adapted for handling of goods without making
use of the channels of the paliets, in which case the
pallets should be placed on longitudinal supports (for
example beams) on the base, for example the vehicle plat-
form, whereby channel-like spaces are obtained between
the base and undersides of the pallets and handling opera-
tions eguivalent to that descriked above may be effected.
Howeveyxy, it is alsc possible to mecdifiv the lecad
ing apparatus according tc. the present inventiocn 30
izt it can be used Sor loading and unloading and can ke
remuved from the lcaded goods without it kelng nzscessary
co make use of the channels of the pailets or other arti-
fically arranged channels.’

Fig. o illustrates a lead handling apparatus Za

according to the invention, which is intended for this
purrose. In the embodiment iilluctrated the conveyer of
che lood aauling epparatus Jomprices two relﬁ ively

movapLa parts. One part l6a may be a roller LODﬁ ayer and
has a forx-shaped front exnd portion 1léb the arms 402, b,
¢ of vhoon dAgti. s Lazorvenlst grooves 41 for a fork-shaped

extension 6w of the <onveyér. The extension 16c can be

BAD ORIGINAL
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projectzad and retraciecd with rezard to tha corwdus-- 17
Léb. The extension convevzy 1807 mav comoriza a ©o oce v ad
convever of the type illiuvstrated ia Tia. 3. the zewms 20

which are movabls in the svacez 4! betwsen “ra -~-m=z 40
of the conveyer portion 1léb. This zmcrtion hai =+ itz front
end, for example at the outer side armz 404. », raig-ble
and lowerable abutments 43 which can be mroiscted to stor
the conveyance of'pallets and can e recracted for . lowaind
the pallets to advance to the extensible conwaver *z-,

This conveyer is operable by means of a wiston ard -71lin-~
der unit 44 which may be of the hydranlic ryze and may
have the form of a telescoping cylinder if a larage stroke
length is desired. The fork arms 42 are provided at their
front ends with retractable abutments which may be kthe
front rollers 1l7c of the extendion conveyer 1i6c. In-the
normal position of the conveyer l6c its convevi
17c are on a level with the rollers 17a, 17bh of the
conveyer lé6a, 17b. It should bé cbserved, howaver, that
the conveyer 1l6a, 16b can be of decreasing height towards
the front end thereof, which applies also to the exten-
sion conveyer 1l6c which, however, in an embodiment of the
type shown in Fig. 5 can be lowered more at one end by
its cylinders 35 (cf. Fig. 5) if an inclination is
desired when the goods are discharged.

By raising the fork conveyer 1l6c so tha:t its rollers
1l7¢ 1lift a pallet on the front portion 16k of the conveye-
l6a said pallet can then be advanced away from the con-

y

o}

veyer section 1l6b by means of the fork convever 1ic
said last-mentioned conveyer being advanced under the

action of its cylinder unit 44. As alr=sady menticn =ne

o

front abutments 43 on the conveyer secticn 16h° bbd be
lowerable for instance by means of a viston cyliﬁéer e
or the -abutments may be sufficiently low +o =ermit <ha=
fork éonéeyer 16c to 1lift the pallei asvew said amizrmen—s
43, When the fork conveyer l6c with the mnallet suophi b
thereby has been advanced to the contemntalad dailves

position on the wvehicle platform the mrer copwer.o.

BAD ORIGINAL
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tion of the fork conveyer l6c is lowered w1th respect to
the subirame {15 in Fig. 5) for delivery of the goods. It
shoull pe observed that the palillet can in this case rest
on the Zork conveyer 16c transversely thereof, which meanz
that the pallet rests with its bottom boards 50 on the
fork conveyer {(cf. Fig. ;), but said fork conveyer can
aiso be used in the same way as has been described for
the fork conveyers in Figs. 4 and 5. In the latter case
the fork conveyer lé6c can bes moved away from a pallet

ceposited onto the wvehicle platform in the manner earlier

o)

descriped, and in the former case (with the pallst placed
transversely of the fork coanveyer, i.e. so-called "long
he foxrk convever 1lé6c <cannot be entirely

T

side handling®)
unloaded beifore it has been retracted from the delivered
goods. However, the Zork conveyer 16c¢ can be lowered with
its conveving section {conveying sec*ion 16 in Fig. 5),
and as alr=ady mentioned this sectic: can be inclined in
a forward direction tc permit retra:tion of the fork
conveyer léc without carrying the';ullet along in its.
retraction movement. The roliers o! the fork conveyer l6c
may durin¢ the retraction movement be driven "forwardiy"
at the same vate as the fork conviyer is retracted in
axrder =hat e goods zhall be ret:ined sufficiently

F-3

xactly =< vhe point intended fcr the deposition. After

a pallezt nzs oaen deposited the ork conveyer l6c is
retarnazd Izr vaceiving the next rillet from the conveyver

he inad handling azpparatus llustrated in Fig. € can

£ unloading palletized
with their channels
.at is, such that the

intoc the channeis,

i iz n=scessary first o create : space for inserting
*he fork sras of the Ffork conve!xr 16c beneath the bottom
soards 3¢ of the pallet, e.g. by placing the pallets on

rongitudinal rails or like membé¢:s on the vehicle platform




.wheels etc, ~nd the conve_ . AUNOCLILVLL Uit iy nITeqa T
‘necessarily be rol.er couvoese
Fig. 9 shows sCheMiu.ic .. ol Aasa. o . alidoi e 4.
the form of a wedge-~cshaped :2.ting .rack &7 Zupper=ed o
the front end of a roller cuouaviie. wia ad,olazag a

10

15

20

25~

supporting conveyer surface which way ve in tue forrt of
small rollers or, opticnally, balis. 1The mallets =supclied
can slide on the sloping surface oi tha wedge, the outer

end of which may optionally be pressaa in beaeatch pallets

v

placed on the vehicle platform by stitaclz means also in
such cases in which the roller wedge cannot be inserted
beneath the conveyer without the lattec being 1lifted.
Finally, Fig. 10 shows a conveying system including
& connecting track 2 with a switch 70 for reversing the
direction of motion of the pallets, and in conjunction
with the switch 70 there is arranged a transfer conveyer
71 for conveying pallets or like goods to a vertically
adjustable table 72. Said table 72 is carried on a fram
which is operable in conventional manner by means of a
hydraulic cylinder for moving the table 72 in horizontal
pesition upwards and downwards. From said table 72 the
conveyer 16, 1l6a/l16b, 1l6c or 1l6c' can be moved onto a

vehicle platform or the like in correct level position.

“In this case the table 72 and its frame 73 constitute

pvarts of the load handling apparatus according to the
inventiocn.

It should be observed that an arm 16 in Figs. 4 and
5 could be used as a load handling apparatus in certain

simple cases without forming a part of a fork.
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arms 42 of the fork conwi.ér _Ge seneatn fhe wooimm -
of the pallets.

As an alternative of tie loald hardl-oay Zipiol .U
illustrated in Fig. & use tall e Lede of 2 ot Lald (iny
apparatus 9b of the type shown in riy, 7, i1u waich e
fork conveyer l6c' comprises two carcilever asms wi:.ch
need not necessarily be equipped witg droven ;0llars and
which are guided in grooves in th cuaveyeir L6a, =63 and
can be optionally inserted in the longitudianai, down-
wardly open channels of the pallets or in e channsls
defined by the bottom boards 50 oi the paiiecs (¢, Fig.
3. In this case the arms 42' of the fork conveyer i6c’
can simply be of the same design as tne arns cf the con-
veyer section 16 in the load handling apparatuses in
Figs. 4 and 5. However, these arms 42Z2°' are rarsabls and
lowerable at their rear ends for instance by means of
hydraulic cylinders 51 with pistons 52 shown in Fig. 8
which engage a bottom plate 53 of the conveyer 16a/18b,
To keep the arms 42' of the fork conveyer i6c’ with loads
supported thereon in cantilever position the rear ends
of the arms 42' are widened so as to form heads 34 which

woodiment

b

are guided in the grooves 41 and which in s

(1]

illustrated in Figs. 7 and 8 can be fixed on two differen+

levels between the fork arms 40a, b, ¢ crf the convayer
l6a/16b, such as the arms 40a and 40b in Fiy. 8. For
this fixation use can be made of hydraulical‘" operated
wedges or guide rollers 60 which by the action of 2
hydraulic cylinder can be moved in opposite direcctions
into guide grocves 61, 62 in the side walls oI arms «0a,
40b. The hydraulic cylinder 51 as well as the hydraulic
cylinder 60' are housed in the arm head portion® .54 whicl
is of avsuitable hollow construction herzio L
-2 By means of the apparatus describeg, Joodas LR s
moved from the conveyer 16a/16b to an ¢ptiuiiol position
on the vehicle platform ahead of said cunveyer S w.

following manner.

i L uialNA
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CLAIMS

1. A method of facilitating, by means of at least
one lift arm, loading and particularly unloading of
palletized or other goods which in relation to a base on
which the goods are deposited, similar to the pallet of
palletized goods, define at least one open-ended through
channel of restricted width ané height, characterised by
the steps of mounting an elongated conveyer (16) of smaller
width and considerably smaller height than the channel as
a raisable and lowerable lift arm on a likewise elongated
supporting base structure (15) of smaller width than the
channel (30) and of so small a height that the supporting
structure and the lift arm/conveyer constitutes an elonga-
ted lifter and conveyer unit (15, 16) of a height that in
the lowermost position of the lift arm/conveyer relative
to the supporting structure is smaller and in the uppermost
position greater than the height of the channel (30),
relatively moving said elongated, narrow and low lifter
and conveyer unit (15, 16} into said channel to a position
beneath the goods (7) with the supporting structure of
the unit resting on the base, positively raising the 1lift
arm/conveyer (l6) in relation to the supporting structure
(15) and the base so that the goods are lifted from the
base, moving the goods (7) in their lifted position on
the raised 1lift arm/conveyer (16) longitudinally thereof
and lowering the goods at the selected position at a
distance from the place of lifting, which is restricted

by the reach of the lift arm/conveyer, by lowering of the

.1ift arm/conveyer, after which, if desired, said unit

(15, 16) is retracted or moved out of said channel (30)
to be used for lifting and conveying other goods.
.. 2. Load handling system having at least ohe load

handling apparatus which for lifting of palletized or

other goods is insertable from a supporting surface in

at least one through channel or equivalent opening of

.restricted width and height existing or arranged between
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sections (15) of the twoc units (15, 16) being inter-
connected at their one end portions by a transverse
connecting device so that the load handling apparatus
forms a fork-like structure with the two units (15, 16)
extending from the transverse connecting device in pa-
rallel with and latera;ly spaced from one another.

4. Load handling system as claimed in claim 3,
characterised in that the lifter and conveyer secticns
(16) of the two units (15, 16) of the fork-like load
handling apparatus are collectively raisable and lowerable.

5. Load handling system as claimed in claim 3,
characterised in that the lifter and conveyer sections (16)
of the two units (15, 16) of the fork-like load handling
apparatus are collectively and relatively raisable and
lowerable,

6. Load handling system as claimed in claim 3,
characterised in that the fork-like load handling appara-
tus (l6c) forms an extension section of a telescopically
extensible conveyer (l6a, 1l6b, 1l6c).

7. Load handling system as claimed in claim 2,
characterised in that said unit (15, 16) is provided with
support wheels or rollers (18) which are carried by the
supporting section (15) of +the unit (15, 16) and extend
outwards from the bottom of the supporting section {15)
only sufficiently to allow the bottom of the supporting
section, when the unit (15, 16) is moved on the wheels or
rollers (18), to go free from the ‘supporting surface on
which the unit rests.

8. Load handling system as claimed in claim 3,
characterised in that the fork-like load handling annara-
tus comprises two lifter and convever units (15, 16}
connected at their one end portions, is provided with
support wheels or rollers (18) which extend outwards Zrcnm
the underside of the load handling apparatus a sufficient
distance only to allow movement of the load handling
apparatus on a-substantially planar supporting surface

without the underside of the load handling apparatus
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touching the base.

9. Load handling system as claimed in claim 2 or 3,
characterised in that the lifter and conveyer section (16)
is pivotally connected to the supporting section (15)
and is inclinable in its longitudinal direction relative
to the supporting section.

10. Load handling systeﬁ as claimed in claim 2,

characterised in that an auxiliary apparatus (67)

_ associable with the load handling apparatus comprises a

wedge-shaped structure with a sloping sliding or conveying
plane to facilitate transfer of goods onto or from the '
load handling apparatus in cases where an opening or
openings (30) between the goods (7) and the supporting
surface for said goods are lacking, insufficient or

inaccessible.
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