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(54) Rotating fork unit for pallet handling

(57)  The invention provides a rotating fork mounting
suitable for use on a load platform narrow aisle fork lift =
truck or crane. A carriage (5) is movable from one end
to the other of a track (6), and the track itself can be
moved laterally of a turntable mounting (10). A pair of
pallet forks (4) is carried by a lifting mast (7) on the car- ||
riage (5), and can be lowered relative to the carriage only ] Ff:
when the carriage is in a position with the forks (4) ex-
tending in cantilever beyond an end of the track (6).
The mounting of the invention permits an extremely
narrow aisle design to be achieved, and is of particular L~

i

use in a double deep warehouse environment when it - o
can deliver pallets over warehouse rack beams to a dou-
ble deep position without fouling the beams in the single i
deep location.
™
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Description

Field of the Invention

The invention relates to rotating fork units for mount-
ing on the platforms of narrow aisle fork lift trucks or
cranes, and to such trucks or cranes having the rotating
fork units mounted thereon.

Prior Art

Narrow aisle fork lift trucks or cranes are generally
used in warehouses for delivering and retrieving pallets
and palletted products from warehouse racking. The
truck or crane moves longitudinally along a warehouse
aisle, and a load platform can be raised or lowered to
access the racking at any desired height. On the platform
is a fork extending mechanism carried on a turntable, so
that when the turntable is rotated to direct the forks to-
wards the racking on one side or the other of the aisle,
the forks can then be extended past beams of the ware-
house racking to pick up or deposit a pallet.

The forks are generally carried on a telescopic ex-
tending mechanism so that they can be extended in can-
tilever completely beyondthe edge of the platform. If they
can extend to only one pallet depth on either side of the
aisle the unit is described as a "single deep" fork unit,
but if they can extend over the racking beams for two
pallets' depth on either side of the aisle then the unit is
described as a "double deep" fork unit. Difficulties are
always encountered with double deep fork units because
it is necessary to ensure that the sections of the telescop-
ic extending mechanism do not foul the racking beams
adjacent the aisle when the forks are extended over
those beams to pick up a pallet from or deposit it on the
more distant racking beams. One means of overcoming
those difficulties is to have the racking beams nearer the
aisle at a lower level than those more distant, but that is
an undesirable expense and inconvenience, and is also
wasteful of warehouse space.

Itis an object of the invention to overcome the above
difficulties and provide a rotating fork mounting that is
capable of double deep operation without fouling the
racking beams nearer the aisle.

It is a further object of certain embodiments of the
invention to provide a rotating fork mounting which per-
mits a reduction in the truck or crane width and thus the
aisle width of the warehouse, with concomitant advan-
tages in increased storage capacity.

The Invention

The invention provides a rotating fork mounting for
a narrow aisle fork lift truck or crane, comprising:
a turntable mounting;
a horizontal track movable laterally relative to the
turntable mounting;
a carriage movable on the track between first and
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second positions;

a mast supported on the carriage; and

a pair of pallet forks movable relative to the mast,
characterized in that

in the first position of the carriage the forks are po-
sitioned vertically above or below the track;

in the second position of the carraige the forks ex-
tent in cantilever from an end of the track; and

in the second position of the carriage the forks can
be raised and lowered on the mast.

The mast may be upstanding fropm the carriage, in
which case the forks in the first position of the carriage
are vertically above the track; or it may be depending
from the carriage, in which case the forks in the first po-
sition of the carriage are vertically below the track.

Consider first the upstanding mast. In such an ar-
rangement the fork mounting comprises:

a horizontal track movable laterally relative to a
turntable mounting; and

a pair of pallet forks carried by a lifting mast mount-
ed on a carriage that is movable on the track between a
first position in which the forks overlie the track and a
second position in which the forks extend in cantilever
from an end of the track;
characterized in that

in the second position of the carriage the forks can
be lowered on the mast to bring the base of a pallet car-
ried thereon to a level below that of the bottom of the
track.

The track s typically formed or mounted on the distal
end of a telescopically extensible mechanism compris-
ing cooperating rails which can be extended or retracted
to move the track laterally relative to the turntable. Pref-
erably a pallet is moved out from a central position over
a load platform of the truck or crane by first moving the
carriage from its first position in which the forks and a
loaded pallet carried by the forks is directly over the load
platform, to its second position in which the forks and
pallet extend in cantilever from a selected side of the load
platform. The forks are then lowered on the mast to lower
the loaded pallet relative to the mast. Preferably that low-
ering is accompanied by an automatic simultaneous rais-
ing of the load platform by an equal distance, so that in
absolute terms the loaded pallet remains at the same
height, thereby making it easier for an operator or com-
puter control system to align the pallet forks with the
beams of the warehouse racking. The lowering of the
pallet forks relative to both the track and the telescopi-
cally extensible mechanism of the fork mounting does,
furthermore, mean that the pallet can be moved outward-
ly into the warehouse racking without the elements of the
telescopically extensible mechanism fouling the ware-
house beams over which those elements pass. The low-
ering of the forks relative to the track also allows the forks
to be extracted from the pallet in a double deep position
without the track fouling the beams at the corresponding
single deep location.

Retrieving a pallet from either a single deep or dou-
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ble deep warehouse location is achieved by a reverse
sequence.

The mechanism for raising and lowering the pallet
forks on the mast preferably comprises a hydraulic ram
or a pair of hydraulic rams. The mast is advantageously
inclined at an acute angle to the vertical, so that lowering
the forks on the mast (when the carriage is in its second
position) also moves them further outboard of the end of
the track and of the load platform of the truck or crane
on which the fork mounting is to be mounted. Conversely,
raising the forks on the mast moves them slightly inboard
towards the centre of the load platform which is of benefit
when centralizing the load on the platform.

The rotating fork mounting of the invention permits
four load positions to be accessed: that is, single deep
and double deep load positions in the warehouse racking
tothe right of the aisle, and single deep and double deep
load positions in the warehouse racking to the left of the
aisle. It has now been appreciated that the creation of
fifth load location is an advantageous possibility accord-
ing to the invention. The invention accordingly provides
such a rotating fork mounting in which a fifth load position
is defined, on a load platform of the fork lift truck or crane
on which the rotating fork mounting is mounted, dis-
placed outwardly of the turntable mounting in a direction
longitudinally of the aisle direction. This fifth load position
defines a temporary load storage area on the load plat-
form itself, and permits temporary storage of a palletized
load while the pallet forks are usedto transfer other loads
between work stations.

To transfer a loaded pallet to the fifth position, the
pallet should be rotated over the turntable mounting until
the pallet forks are directed longitudinally of the aisle to-
wards the fifth load position. With the track remaining
centrally or substantially centrally over the turntable
mounting, the carriage should then be moved to just be-
yond its second position in which the forks extend in can-
tilever from the end of the track, with the load positioned
over the fifth load position. Lowering the forks part way
down the lifting mast is then sufficient to deposit the pallet
at the fifth load position, without bringing the forks into
fouling engagement with the track as the carriage is re-
tracted to its central position over the turntable mounting.
The height of the fifth load position is preferably slightly
higher than that of the top of the track.

A narrow aisle fork lift truck or crane provided with
a mounting having such a fifth load position is thus ca-
pable of carrying two pallets at any one time: one at the
fifth load position and one on the pallet forks. This per-
mits a significant increase in the flexibility of the fork lift
truck or crane.

Consider next a rotating fork mounting of the inven-
tion with a depending mast, which carries forks which in
the first position of the carriage are vertically below the
track. When a palletized load is carried by the forks, then
with the carriage in its first position the forks must remain
fully lowered on the mast to avoid contact between the
top of the load and the bottom of the track. When the
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carriage is in its second position the forks may be raised
and lowered because the load is held in cantilever out-
wardly from the end of the track. The fork mounting is
constructed and operates similarly to that described
above with an upstanding mast in all other respects.
When the load is held in cantilever outwardly from the
end of the track (i.e. in the second position of the car-
riage), the forks can be moved up the mast to bring the
top of the load above the level of the top of the track, or
it can be moved down the mast to bring the top of the
load below the level of the bottom of the track, for move-
ment of the carriage back to its first position. The overall
vertical spacing between the racking beams of the ware-
house racking system can therefore be reduced, and
there is nofouling of the racking beams adjacent the aisle
when the forks are extended past those beams to the
double deep position.

Drawings

Figures 1 to 4 are schematic sections through a
warehouse racking system, showing a fork mount-
ing according to the invention in four successive
stages of delivering a loaded pallet to a double deep
warehouse location;

Figure 5 is a section corresponding to that of Figure
2 through the pallet forks and carriage only, drawn
to a larger scale;

Figure 6 is a plan view from above of Figure 2;

Figure 7 is an end elevation of the fork mounting of
Figure 3, viewed from the left hand side of Figure 3;

Figure 8 is a plan view from above of a pallet on a
fork mounting of the invention when the pallet has
been retracted as in Figure 1 to lie centrally over a
load platform of a fork lift truck or crane (not shown);

Figure 9 is a schematic plan view of the warehouse,
illustrating the rotating nature of the fork mounting
of the invention;

Figure 10 is a schematic side elevation of ancther
rotating fork mounting according to the invention,
with a loaded pallet (shown in phantom) on the pallet
forks centrally over the turntable mounting;

Figure 11 is a plan view from above of the unit of
Figure 10;

Figure 12 is a side elevation of the unit of Figure 10,
but with the loaded pallet extended in cantilever in
the longitudinal aisle direction over a fifth load posi-
tion;

Figure 13 is a plan view from above of the unit of
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Figure 12;

Figure 14 is a schematic side elevation of yet
another rotating fork mounting according to the
invention, with a depending mast and showing the
mechanism extended for double deep pallet pick-up
or deposit; and

Figure 15 is a schematic side elevation of the rotat-
ing fork mounting of Figure 14, except that the pallet
forks are lowered on the mast and the carriage is in
its first position with a load supported directly
beneath the retracted track.

Referring first to Figures 1 to 9 of the drawings, the
warehouse comprises a narrow aisle A, on either side of
which is a single deep pallet location B and a double
deep pallet location C. In Figure 1 pallets are shown at
the pallet locations B and C to the right of the central aisle
A, but the warehouse beams 1 to the left of the central
aisle are empty.

A rotating fork mounting according to the invention
is shown in the central aisle A, with a pallettized load sit-
ting centrally on the mounting. The pallettized load com-
prises a product or load 2 on a pallet 3, with a pair of
forks 4 of the fork mounting of the invention received in
the fork pockets of the pallet, taking the weight of the
load.

The forks 4 are mounted on a carriage 5 which is
movable on a track 6 comprising a pair of side rails one
at each side of the fork mounting. Figure 1 shows the
forks 4 in a first position overlying the track 6. Figure 2
shows the carriage 5 in its second position in which the
forks 4 extend laterally in cantilever from an end of the
track 6.

It will be observed that in Figures 1 and 2 the forks
4 are above the height of the warehouse racking beams
1, but the track 6, which forms part of a telescopically
extensible mechanismtobe described below, is ata level
that would foul the warehouse beams 1 if it were extend-
ed laterally from the central aisle A.

The forks 4 are mounted on an upstanding mast 7
onthe carriage 5, and are movable up and down the mast
7 under the control of a hydraulic ram 8. It will be appre-
ciated that the forks 4 can be lowered on the mast 7 only
when the carriage 5 is in its second position, as shown
in Figures 2 and 3. Figure 2 shows the forks raised on
the mast, whereas Figure 3 shows them lowered. The
mast 7 is inclined at an acute angle to the vertical, so
that the lowering of the forks 4 also move them slightly
outwardly beyond the end of the track 6,as clearly illus-
trated by reference to Figure 2 and 3.

A careful comparison of Figures 2 and 3 will also
show that at the same time as lowering the forks 4 rela-
tive to the carriage 5, the body of the fork mounting, in-
cludingthetrack 6, has been raised by an equal distance.
Therefore in Figure 3the forks 4 are at the same absolute
height as in Figure 2, but in Figure 3 the telescopically
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extensible mechanism of the fork mounting is at a height
at which it can be extended without fouling the ware-
house racking beams 1.

Figure 4 shows the extension of that mechanism. A
central platform 9, mounted on a turntable 10, mounts
two pairs of telescopic sections 11 and 12 of which the
track 6 is associated with the distal sections 12.

Figure 4 shows that the central platform 9 has been
lowered slightly by the narrow aisle truck or crane on
which the assembly is mounted, to lower the pallet 3 onto
the relevant pair of beams 1.

Figure 6 shows more clearly the turntable 10. With
the forks fully inboard as illustrated in Figures 1, 8 and
9, the turntable 10 can be rotated so as to permit exten-
sion of the forks to either side of the central platform 9.
Figure 10 illustrates the turning circle 13 of the forks and
of a pallet thereon, from which it will be understood that
the fork mounting of the invention is a very compact unit,
permitting the use of extremely narrow aisles not signif-
icantly wider than the rotation of a loaded pallet around
a central vertical axis.

In Figures 10 to 13 of the drawings, the same refer-
ence numerals have been used as in Figures 1 to 9 for
analogous parts, and further description of those com-
mon features will therefore be omitted. In Figures 11 and
13, the longitudinal direction of the central aisle is indi-
cated by an arrow AA, whereas warehouse racking (not
shown) would be provided on either side of that longitu-
dinal centre line.

Figures 10 to 13 illustrate very clearly how the turn-
table 10 can be rotated until the pallet forks 4 extend lon-
gitudinally of the aisle in the direction AA, an additional,
or fifth, load position 20 is provided on the load platform
21 of the truck or crane along that longitudinal axis, so
that by moving a loaded pallet from the position shown
in Figure 10 to that shown in Figure 12, the load can be
positioned over the additional load position. Then by low-
ering the forks 4 very slightly on the mast 7 by means of
the ram 8, the load can be deposited at the additional
load position and the carriage retracted on the track over
the central turntable 10.

A careful analysis of Figures 11 and 13 will show that
if the loaded pallet is deposited in the position shown in
the position shown in Figure 13, and the forks retracted,
the unit can pick up a further pallet which can then be
rotated from one side of the aisle to the other, passing
through the position shown in Figure 11, without fouling
the load deposited at the load position 20.

Figures 14 and 15 also use similar reference numer-
als for similar parts. The mast 7 in Figures 14 and 15
depends from the carriage 5 so that in the first position
of the carriage (as shown in Figure 15) the load is sup-
ported directly beneath the track 6. In the second position
of the carriage (as shown in Figure 14) the load is in can-
tilever to one side of the carriage 5 and can be raised so
asto reduce the overall height of the load and track. Note
that dimension H1 in Figure 14 is less than dimension
H2 in Figure 15. Thus the track can be extended from
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the condition of Figure 15 to that of Figure 14 without
fouling th racing raile adjacent the aisle. In this embodi-
ment the racking rails that would be at risk of being fouled
would be those defining the racking level above that on
which pallet handling is taking place.

Claims

1.

A rotating fork mounting for a narrow aisle fork lift
truck or crane, comprising:

a turntable mounting (10);

a horizontal track (6) movable laterally relative
to the turntable mounting;

a carriage (5) movable on the track (6)
between first and second positions;

a mast (7) supported on the carriage (5); and

a pair of pallet forks (4) movable relative to the
mast (7),
characterized in that

in the first position of the carriage (5) the forks
(4) are positioned vertically above or below the track
(6);

in the second position of the carriage (5) the
forks (4) extend in cantilever from an end of the track
(6); and

in the second position of the carriage (5) the
forks (4) can be raised and lowered on the mast (7).

A rotating fork mounting for a narrow aisle fork lift
truck or crane, comprising

a horizontal track (6) movable laterally relative
to a turntable mounting (10); and

a pair of pallet forks (4) carried by a mast (7)
mounted on a carriage (5) that is movable on the
track (6) between a first position in which the forks
(4) overlie the track (6) and a second position in
which the forks (4) extend in cantilever from an end
of the track (6);

characterized in that in the second position of
the carriage (5) the forks (4) can be lowered on the
mast (7), relative to the track (6).

A fork mounting according to claim 2, wherein the
track (4) is mounted on a telescopically extensible
mechanism (11,12) comprising rails (11,12) which
can be extended or retracted to move the track (4)
laterally relative to the turntable mounting (10).

A fork mounting according to claim 3, wherein the
telescopically extensible mechanism (11,12) com-
prises intermediate sections (11) and distal sections
(12) supported thereon, wherein the intermediate
sections (11) are constrained to move only half the
distance of the distal sections (12).

A fork mounting according to claim 4, further com-
prising a chain and gear mechanism for extending
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10.

and retracting the rails (11,12) and the track (6)
mounted thereon.

A fork mounting according to any of claims 2 to 4,
further comprising one or more hydraulic rams (8)
or other lifting means for raising and lowering the
forks (4) on the mast (7) when the carriage (5) is in
its second position.

A fork mounting according to any of claims 2 to 5,
wherein the mast (7) is inclined at an acute angle to
the vertical so that lowering the forks (4) on the mast
(7) when the carriage (5) is in its second position also
moves them further outboard of the end of the track

(6).

Anarrow aisle fork lift truck or crane including a rotat-
ing fork mounting according to any preceding claim.

A truck or crane according to claim 8, comprising

operator or automatic controls for raising and
lowering a platform on which the turntable mounting
is mounted,

operator or automatic controls for rotating the
turntable,

operator or automatic controls for extending
the track (6) relative to the turntable,

and operator or automatic controls for raising
and lowering the forks (4) relative to the mast (7)
when the carriage (5) is in its second position,

wherein the controls for raising and lowering
the forks (4) are interlinked to the controls for raising
and lowering the platform so that raising or lowering
the forks (4) relative to the mast (7) is accompanied
by an equal and opposite raising or lowering of the
turntable platform or track (6) so that the forks (4)
remain at the same absolute height.

A truck or crane according to claim 8 or claim 9,
wherein a further load position is defined on the load
platform of the truck or crane, displaced outwardly
of the turntable mounting in a direction longitudinally
of the aisle direction, the further load position defin-
ing a temporary load storage area on the load plat-
form.



EP 0 692 449 A1

Figure @
Figure @
Figure (3
Figure (&



H

..’_"

EP 0 692 449 A1

- D
Jm~sam]

I

(1) 24Nb1 4




EP 0 692 449 A1

] =
{1 L I—
T =
(T T
H s
i 1 ™
gy
j/ 7 A
o) L
— I~ / (U
11 { T—
=] 1=
== = —

Figure (9



EP 0 692 449 A1

b
=i ===s
=i = | Iy (§a1
1 s RN, _ [ i 3 4
RS A I Y [ '
gl (T2 = | d 2 —
| 5 =/ 3 vy _ = Lrdvi
;Tﬂ,_/.w S _ | _ 1T
e LY} 3
m.”ﬂ,__ =] o o = ” i —_ _&HU \—
[ i T \ ! ]
7
?

Ol ol 1 \

i Yy e 1 T




EP 0 692 449 A1

Figure 15

I

d—
-
(0]
|} .
3
>
Lo
D)
i
oin
il
: :
TN
D
]
]

10

A

H2



EPO FORM 1503 03.82 (PO4CO1)

P)

EP 0 692 449 A1

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 95 30 4899

Category Citation of d cument a‘::?;:as;agm , where appropriate, :ielcel;;:t m&ﬁﬁg%[:t%fﬁ?m
X DE-A-30 17 147 (JUNGHEINRICH 1-3,6 B66F9/14
UNTERNEHMENSVERWALTUNG)
Y * page 18, paragraph 2 - page 19, 4.5,7
paragraph 3 *
* page 22, paragraph 2 *
Y DE-A-19 10 603 (A.S.E.A.) 4,5
* page 6, paragraph 2 *
Y WO0-A-87 02338 (MTH GRUPPEN) 7
* abstract; figure *
X FR-A-1 338 707 (LANSING BAGNALL) 1,2
A * the whole document * 3
A GB-A-2 080 265 (FARR) 10
* figure 6 *
A US-A-3 863 777 (MURATA)
A~ |WO-A-94 04447 (CLECO) IECHNICAL FIELDS
B66F
B65G
The present search report has been drawn up for all claims
Place of search Date of completion of (he search Examniner
THE HAGUE 28 September 1995 Van den Berghe, E
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
K : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly rel t if combined with anoth D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

11




	bibliography
	description
	claims
	drawings
	search report

