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Description

Technical field

This invention relates generally to material
handling equipment and more particularly to
carriage assembles for fork lift vehicles. Specifi-
cally it deals with side shifting of the material
handling forks and in its preferred embodiment
with the associated hydraulic circuitry for opera-
tion of the side shifting arrangement.

Background art -

Material handling vehicles, such as fork lifts, in
order to be useful, should have a certain degree of
adjustability. This is particularly true if the vehicle
is to be used to handie differing types of loads. It
is also true in a material handling vehicle which
handles similar loads, but in a different operating
environment. For example, as the vehicle
approaches the load to be handled, it is usual for
the vehicle to approach the load at differing
aspects. Even though these differing aspects may
be of a minor amount, the load handling equip-
ment, such as forks in the case of a fork lift, may
not properly align with the load. When this occurs
it requires a certain degree of maneuvering of the
vehicle in order to obtain alignment of the load
handling elements forks and the load.

After maneuvering to pick up the load and
subsequent to picking up the load, the vehicle is
ordinarily driven to the off-loading point. The
same maneuvering of the vehicle at the off-load-
ing point that occurred at the loading point may
also be necessary. That is, the vehicle may not be
aligned with the loading dock, iruck, or the like
and thus the material handling vehicle must
maneuver in order to position the load properly.

In providing a capability to shift the load
handling elements laterally relative to the vehicle,
it is important not to degrade forward visibility
from the operators station. It is equally important
to reduce the offset of the load, from the vehicle
center of gravity, referred as load moment offset.
Other desiderata include reduction of the number
of hydraulic lines, closer spacing of the forks, and
providing an operating system for the load handl-
ing elements that is sensitive to the load carried.

Various solutions to these problems have been
developed for material handling vehicles. Specifi-
cally side shifting forks to handle varying widths
of loads are available. In a related field, thatisin a
vehicle that incorporates a pair of load clamps
rather than forks, side shifting of the load has
been provided along with the clamping feature.
Such side shifting of the load in a clamping type
vehicle permits pick up and subsequent place-
ment of the load at a more specific location than
would be readily available through maneuvering
of the vehicle as discussed above. In the past the
side shifting mechanism along with the necessary
track structure to support the forks or clamps has
degraded forward visibility because of the rela-
tively massive track structure and further has
required extensive hydraulic plumbing.

In other solutions the carriage upon which the
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forks are mounted has been designed to shift
sideways in order to adjust or position the forks to
pick up or deposit a load. Individual spacing of the
forks upon such a side shift carriage may be
accomplished manually or with additional
hydraulic structure. In an arrangement such as
the sideshift carriage with hydraulically adjust-
able forks, the additional structure required to
move the forks and carriage increases the load
moment offset from the center of gravity of the
vehicle by moving the forks further from the
center of gravity. This, of course, reduces the load
carrying capacity of the vehicle. Accordingly,
reduction of the structure necessary to side shift
the load, thus reducing the load moment offset, is
advantageous. The reduction of the load moment
offset by elimination of the structure to shift the
carriage and concentration of the side shift cap-
ability in the forks alone also reduces weight of
the overall attachment. It should be readily
apparent that reduction of the overall weight and
reduction of the load moment offset permits an
increase in the load carrying capacity of the
vehicle itself.

Individual fork adjustment may also be appro-
priate when it is necessary to pick up a load with a
center of gravity laterally offset from the center
line of the vehicle. One fork may then be moved
laterally across the face of the carriage in order to
compensate for the offset center of gravity of the
load. Once the load is picked up both forks and
thus the load may be moved in the opposite
direction to shift the center of gravity of the load
to a point coincident with the center line of the
vehicle thus eliminating or reducing the poss-
ibility of overturning the vehicle.

Side shifting of either the carriage or of the
forks in previous vehicles has usually been
accomplished by a separate hydraulic circuit
which shifts the carriage or the forks at a constant
pressure. Providing sufficient pressure and flow
to the hydraulic cylinders to move a fully loaded
carriage or pair of forks has been the aim of these
earlier structures. It is equally likely the forks or
carriage will be shifted with no load. With the high
pressure and flow provided in available fork or
carriage shift mechanisms the shift feature when
operated without a load has resulted in a rather
abrupt and sometimes rather startlingly rapid
shift of the forks or carriage.

When a material handling vehicle such as a fork
lift or the like operates in an environment having
numerous obstructions, the forks may inadver-
tantly contact an obstruction while the vehicle is
turning, thereby placing an undesirable side load
on the fork. Such a load may result in damage to
either the fork, the carriage, or in the event of a
hydraulically operated side shift arrangement to
the hydraulic circuitry. Damage which does occur
as a result of contacting obstruction may result in
loss of the use of the vehicle for that period of
time necessary to repair it.

Finally, in those vehicles in which a side shift
capability has been provided to the forks, the
forks have been operable on a track structure with
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a runner or the like to locate the forks on a track
structure. The nature of the structure is usually
such that the forks may not be placed in an
abutting relation, thus the total side shift of the
individual forks may be reduced by the separation
of the forks at their closest position.

US—A—2,795,346 shows a vehicle with a
carriage with load-clamps and an alternative
carriage for providing a fork lift capability, this
latter carriage being in accordance with the
pre-characterizing part of claim 1. The forks and
clamps are movable horizontally by hydraulic
means, but are mounted such that their move-
ment toward one another is limited, as is thus
their maximum transverse displaceability to align
with a load. Moreover, the mounting of the forks
is not adapted to stabilize them against lateral
tilting.

US—A—3,075,665 shows an arrangement in
which the forks may be brought together, but in
which again the mounting of the forks is neces-
sarily narrow and would not provide long-term
stability.

Disclosure of the invention

The present invention seeks to overcome or
lessen at least these last-mentioned problems by
the features of the characterizing part of claim 1.
The invention thus concerns a track assembly for
allowing lateral movement of the pair of load
lifting forks from an abutting position to a
spatially separated position. Powering means are
preferably provided for selectively moving one or
the other of the forks or both forks at the same
time with a load thereon. The powering means
may be sensitive to the weight imposed by the
forks on the lift mechanism.

In another aspect of this invention, a material
handling vehicle includes a mast, a carriage
assembly adapted for generally vertical move-
ment on the mast and a pair of load lifting forks
mounted on the carriage. The improvement
comprises a track assembly for allowing lateral
movement of the load lifting forks from an
abutting position to a spatially separated position
and powering means for selectively moving one
or the other of the forks.

In this embodiment to be described of this
invention, the problem of side shifting of a load
on a material handling vehicle such as a fork lift,
which in the past had required rather extensive
structure that degraded forward visibility, has
been solved by overlapping tracks thereby
increasing the forward visibility while con-
currently reducing the load moment offset and
weight of the fork and carriage structure. Further-
more, hydraulic circuitry is provided that condi-
tions the side shift pressure o be proportional to
the load on the forks, thereby eliminating exces-
sive pressures in the side-shift mechanism.

Brief description of the drawings
Figure 1 is a diagrammatic perspective view of
a fork lift incorporating side shifting forks which
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form an exemplary embodiemnt of the present
invention.

Figure 2 is a diagrammatic front elevational
view of the side adjusting forks shown in Figure 1.

Figure 3 is a diagrammatic side elevational view
partly in section of the fork lift structure depicted
in Figure 2.

Figure 4 is a diagrammatic detail of the trunnion
mounting of the power structure for the fork lift
arrangement.

Figure b is a diagrammatic detailed view taken
at section line V—V of Figure 2.

Figure 6 is a diagrammatic detailed view partly
in section taken at section line VI—VI of Figure 2.

Figure 7 is a schematic diagram of the hydraulic
control circuit for the side shifting fork arrange-
ment.

A material handling vehicle such as a lift truck
10 is shown in Figure 1 having mounted there-
upon a side shift fork adjustable carriage 12. Lift
truck 10 includes a mast assembly 14 at one end
thereof to which the adjustable carriage 12 is
affixed for vertical movement. Adjustable
carriage 12 has fitted thereon a pair of forks 16
and 18 (see Figure 2) which are adapted to receive
a load. Operation of the lift truck 10 is well known
in the art and will not be further described other
than to state that loads received on forks 16 and
18 may be lifted free of the ground for transport
and placement at some position remote from the
point of pick up. Since the size and center of
gravity of the load to be picked up may vary, the
forks must be positioned properly under the load
to avoid losing the load during the transport and
placement operation. Placement of the forks may
be accomplished in one of two manners, either by
maneuvering the vehicle or by sideways adjust-
ment of the forks after a gross positioning of the
vehicle.

The mechanical system

Forks 16 and 18 are mounted for horjzontal
movement upon the carriage portion 20 of the
side shift adjustable carriage 12. Such movement
is facilitated by two pairs of tracks, the first pair of
tracks 22, comprised of individual tracks 22a and
22b, located adjacent the top edge of the carriage
portion 20 and a second pair of tracks 24,
comprised of individual tracks 24a and 24b,
located adjacent the bottom edge of the carriage
20. One pair of these tracks, preferably the first
pair 22 located along the top edge of carriage 20 is
oriented in a horizontal plane as illustrated in
Figure 5 while the second pair of tracks, pre-
ferably the lower pair 24, is oriented in a vertical
plane as illustrated in Figure 6. It should be
understood that both pairs could be located in
either the horizontal or vertical plane, however,
the positioning of the first pair of tracks 22 at the
upper edge in the horizontal plane provides
greater visibility through the carriage 20 from the
operator station of the lift truck. Furthermore,
positioning the second pair of tracks 24 in the
vertical plane as illustrated in Figure 6 reduces the
weight requirements of the carriage since the
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vertical load placed on the forks is carried
primarily by the lower set of tracks. To position
the lower set of tracks in a horizontal plane would
require additional strength members not
necessary with the vertical arrangement as illus-
trated in Figure 6.

Each fork 16 or 18 is associated with one of the
tracks of the first pair of tracks 22 by an elongated
bearing bar 26 or 28 having a length L and an
inner end portion 26a or 28a, respectively, and
one of the tracks of the second pair of tracks 24 by
an elongated bearing bar 30 or 32 having a length
L’ and an inner end portion 30a or 32a, respec-
tively. Fork 18, as shown in Figure 5, has affixed at
its upper end a pair of generaily triangular shaped
plates 34 and 36 (see also Figure 2) which are
connected at their upper end to a horizontal plate
38, for example, by welding. Bearing bar 28 is
affixed to plate 38 by means such as bolts 40. A
shim or spacer 42 may be appropriately affixed
between plate 38 and bearing bar 28. The bearing
bars, as will be seen, permit sliding movement of
the forks in the tracks while the length L provides
more positive guidance, increased stability, while
maintaining the forks substantially perpendicular
relative the tracks. The particular arrangement of
the tracks, that is, the horizontal plane orientation
of the first pair of tracks 22 and the vertical plane
orientation of the second pair of tracks 24, permit
the forks 16 and 18 to achieve the abutting
relationship shown in Figure 2. The abutting
relationship, which permits a greater horizontal
movement of the pair of forks than is ordinarily
found in side shift fork assemblies that utilize the
single track arrangement, is accomplished in spite
of the fact of the elongated bearing bars 26 and 28

affixed at the upper ends of forks 16 and 18 and

elongated bearing bars 30 and 32 affixed at the
lower ends of forks 16 and 18 by permitting the
inner end portions of the respective bars to
overlap in their respective pairs of tracks.
Referring now to Figure 5, the structure of
bearing bar 28 will be described in relationship
with fork 18. It should be understood that the
forks are symmetrical, thus permitting utilization
of substantially identical parts with either fork. it
should further be noted that certain parts asso-
ciated with the forks are utilized at either end;
however, the part may be reversed when asso-
ciated with the fork at the opposite end. When
such an instance occurs this will be noted.
Carriage portion 20 is formed with a pair of
center members 44 and 46 on which carriage
roliers 48 are mounted. As is usual in the lift truck
art, carriage rollers 48 roll on mast 14 for vertical
movement of a carriage and fork assembly.
Affixed to the upper ends of center members 44
and 46 by gusset means or the like, is a plate 50
which extends laterally across the face of the
carriage forming the upper edge thereof. A front
bearing plate 52 is affixed to plate 50 and extends
downwardly therefrom as indicated in Figure 5. A
rear bearing plate b4 is also affixed at plate 50 and
extends downwardly generally at the center point
or thereof. Front bearing plate 52 and rear bearing
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plate 54 form the bearing surfaces upon which
bearing bars 28 and 26 respectively ride.

Interposed between bearing bar 28 and front
bearing plate 52 and associated with bearing bar
28 is a bearing block 56 made of a plastic material
such as ultra high molecular weight polyethylene.
This material which is utilized in other portions of
this invention will hereinafter be referred to as
UHMW bearing material. A similar bearing block
58 also made of UHMW bearing material is
disposed between bearing bar 26 and rear bear-
ing plate 54. It should be apparent to those skilled
in the art that the load moment generated by forks
16 and 18 is generally directed in a horizontal
direction as indicated in figure 5 against the front
and rear bearing plates 52 and 54 respectively.
Thus the bearing blocks 56 and 58 serve to permit
movement of the bearing bars 28 and 26 and the
associated forks 18 and 16 laterally across the
face of the carriage. As can be seen in Figure 5, a
plate 60 is affixed at the end of bearing bar 28 thus
effectively locking bearing block 56 into a fixed
position in relation to bearing bar 28. A similar
plate 60’ is located at the opposite end of bearing
bar 28. Thus sliding movement of bearing bar 28
laterally across the face of carriage 20 carries with
it the bearing block 56 which in turn slides against
front bearing plate 52. A similar arrangement is
provided to retain bearing block 58 in a fixed
relationship with bearing block bar 26.

Referring to Figure 5, front bearing plate 52 and
rear bearing plate 54 form the first pair of tracks
22, specifically track 22a being the rear track and
track 22b being the front track. Referring to Figure
2, it should be noted that the bearing bars 26 and
28 are permitted to extend outwardly at the end of
these tracks. However, the right end of track 22a
(the rear track) as shown in Figure 5 is shown
covered by a curved plate member 62 affixed to a
vertical member 64, which forms a right side of
the carriage. The curved plate 62 may be used at
the opposite or left hand of the carriage shown in
Figure 2 if the plate is reversed as previously
indicated. This is shown as curved plate 62’ in
Figures 2 and 4. Curved plate 62’ closes the left
hand of track 22b and permits the bearing bar to
extend outwardly off the track.

Referring again to Figure 2, a bottom plate
member 66 is affixed to center members 44 and
46 respectively and extends outwardly to the full
extreme of the carriage. Bottom plate member 66
has affixed along its bottom edge a lower {rack 638
which forms one of the second pair of tracks 24.
Generally at the midpoint of bottom plate
member 66 is a second track member 70 oriented
generally above the bottom track 68. A third
member 72 is affixed along the top of bottom
plate member 66 extending in the same manner
as bottom track 68 and second track 70. More will
be said about this upper member 72.

Bearing bar 32 is affixed to fork 18 by bolts or
the like as indicated in figure 6. Similarly bearing
bar 30 is affixed to fork 16 for movement there-
with. Disposed between bearing bar 32 and
bottom track 68 is a bearing block 74, preferably
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of UHMW material, that is retained therewith
along with a second bearing block 76 also of
UHMW material by a plate 78 as indicated in
Figure 6. A similar plate would be affixed at the
opposite end of bearing bar 32. Similarly, a
bearing block 80 also of UHMW material is
disposed between bearing bar 30 and second
track 70 along with a UHMW bearing block 82
interposed between bearing bar 30 and plate 66.
A plate similar to plate 78 would be positioned at
each end of bearing bar 30 to retain the bearing
blocks 80 and 82 respectively adjacent the bearing
bars upon lateral movement of the forks 16 and 18
across the face of carriage 20.

Second track 70 as indicated in Figure 6 has a
downwardly extending portion having a generally
frusto-conical cross-section as indicated in Figure
6. This generally frusto-conical cross-section is
repeated in bearing bar 32 which acts in coopera-
tion with second track 70 to retain fork 18 adjacent
carriage 20. It is appropriate to position a bearing
member 84 between bearing bar 30 and second
track 70 to reduce wear therebetween. A similar
shape is formed in the lower portion of upper
member 72 as indicated in Figure 6 along with a
corresponding shape in bearing bar 30. A bearing
member 86, which may be bronze or the like, may
be positioned between bearing bar 30 and upper
member 72 as indicated in Figure 6.

Referring to Figure 2, it can be seen that vertical
member 64 extends downwardly and is affixed to
plate 66. Similarly, at the opposite end a similar
vertical 64’ extends downwardly and is affixed at
that end to plate 66.

The hydraulic system

Forks 16 and 18 are moved laterally across the
face of carriage 20 by a pair of hydraulic jacks 90
and 92 respectively. Since both of these jacks are
the same, reference will first be made to Figure 4
wherein jack 92 is shown affixed to fork 18. It
should be noted that jack 90 is affixed in a similar
manner to fork 16, however, the positions will be
reversed. Jack 92 is affixed to center member 46
on a trunnion mount 94 which allows limited
rotation about a bearing 96 (see Figure 4). The rod
end of jack 92 is affixed by an eye 100 to a fork 18.
Similarly, eye 100’ of jack 90 affixes jack 90 to fork
16.

Referring now to Figure 7, the schematic of a
hydraulic circuit 102 capable of operating the
aforedescribed system is shown. A novel feature
of this hydraulic circuit is the reduction in the
number of hydraulic lines provided to the carriage
in order to operate the side shift arrangement of
the forks. This will become apparent in the
ensuing description. Hydraulic circuit 102 in addi-
tion to jacks 90 and 92 includes a third jack 104
which is operable to raise and lower the carriage
20 on mast 14.

Hydraulic fluid under pressure is provided by a
pump 106 drawing fluid from a tank 108. Fluid is
provided from pump 106 to a conduit 110 which
branches into a conduit 112 leading to a lift valve
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114 and a conduit 116 leading to a side shift valve
118.

Lift valve 114 is a three-position three-way
valve having a normally closed center position
and operated by a cane 128. A conduit 120 from
lift valve 114 leads leading to the head end of lift
cylinder. With the valve in the position shown in
Figure 7, no fluid is passed through lift valve 114;
therefore, the lift jack 104 will remain in the
position last set. A pressure sensing relief valve
122 is controlled by pressure in conduit 120
through a pilot line 124. The purpose of pressure
sensing relief valve will become apparent in the
ensuing discussion; therefore, suffice it to say
that pilot line 124 acts on a spring biased check
valve 126 to relieve pressure in jacks 90 or 92 as
appropriate.

Shift valve 118 is preferably a four-way three-
position valve as shown in Figure 7, operable by a
cane 130 to provide pressure to jacks 90 and 92
thereby shifting forks 16 and 18 leftwardly or
rightwardly as the case may be. Interposed
between shift valve 118 and jacks 90 and 92 are a
pair of two-position four-way valves 132 and 134
that, when used in conjunction with shift valve
118, serve to move the individual forks 16 or 18
either rightwardly or leftwardly as the case may
be. This will become more apparent in the
discussion of the operation of this system.

Valve 118 feeds a pair of conduits 136 and 138,
each of which feeds a branch conduit 140 and 142,
respectively, leading to a double check valve 144
with a lead 147 to spring biased check valve 126.
Normally closed check valve 126 blocks
communication of lead 147 to a conduit 149 which
communicates with tank 108.

Conduit 136 leads to valve 134 while conduit
138 leads to valve 132. With valve 134 in a straight
through position, conduit 136 is interconnected
with a conduit 146 leading to the head end of jack
90. With valve 132 and valve 134 in the straight
through position as shown in Figure 7, conduit
138 leads to a conduit 148 which leads to the head
end of jack 92. A third conduit 150 branches to the
rod ends of both jacks 90 and 92.

Industrial applicability

In operation the forks 16 and 18 are adjustable
on the carriage 20 with the carriage in any
position on the mast. Further, the forks 16 and 18
may be adjusted with any load thereupon.
Specifically, forks 16 and 18 may be positioned as
closely as shown in Figure 2, that is in an abutting
relationship, or as a widely separated as shown in
phantom in Figure 2, specifically at the extreme
edges of the carriage. The forks are individually
operable or operable together to move either to
the left or to the right. Operation of the forks is
accomplished by manipulation of side shift valve
118 in conjunction with valves 132 and 134. The
foliowing table illustrates the resulting action on
jack 90 and jack 92 indicating the direction to the
right or left as shown in Figure 7.
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Valve Valve Valve
118 132 134
straight straight straight
straight cross straight
straight straight cross
straight cross cross
cross straight straight
cross - - cross straight
cross straight cross
Cross cross cross
It should be noted that operation of jack 90 and
92 is accomplished from pressure provided by
pump 106 that also provides pressure to lift jack
104. As previously noted, pilot line 124 biases
spring bias check valve 126. Concurrently, 25
pressure supplied to jacks 90 and 92 may be
relieved through double check valve 144 should
the pressure in either conduit 140 or 142 exceed
that of the bias of spring bias check valve 126.
Should this occur, pressure is bled off from 30
conduit 140 or 142 and is returned to sump 108
via line 149. The pressure sensitive relief valve
122 offers one additional feature not found else-
where. Should the operator inadvertantly hit an
obstruction with one of the forks 16 or 18 while 35
turning, the lateral force imposed thereupon
would be transmitted back to either jack 90 or 92.
With the pressure sensing relief valve 122, the
sudden pressure spike resulting from the impact
of one of the forks against an obstruction is 40
relieved through double check valve 144 and
spring bias check valve 126. This saves con-
siderable wear and tear on the machinery and
prevents inadvertant damage to not only the
mechanical parts but also the hydraulic parts. 45
Equally important is the fact that pressure
supplied to the jacks 90 and 92 is dependent upon
the load carried by the lift jack 104. Thus, the
motion of forks 16 and 18 during their lateral
movement across the carriage should be rela- 50
tively constant no matter what the load may be on
the forks.
Claims
55
1. A carriage assembly (12} for a fork Ilift
material handling vehicle (10) having a mast (14)
comprising: -
a carriage (20) connectable to the mast (14) for
vertical movement thereupon; 60
first (16) and second (18) load lifting forks each
having a side; :
track means (22, 24) for movably connecting
said forks (16, 18) to said carriage (20) for
movement of the forks (16, 18) between a first 65

Jack Jack
90 92
moves moves
left left
left —
— left

right —
right right
right —
—_ right
left —

position at which respective sides of each fork are
in contact with one another and a second position
at which said forks (16, 18} are spaced one from
the other, characterized by said track means (22,
24) including a first (22) pair of tracks having first
{22a) and second (22b) spaced apart tracks each
connected to the carriage assembly in a generally
horizontal plane, said horizontal plane being
generally perpendicular to the vertical movement
of the carriage assembly (12), wherein said first
pair of tracks (22) is located adjacent the upper
edges of said carriage assembly;

first (26) and second (28} sliding bars each
being connected to a respective fork (16, 18) and
slidably connected to a respective track (22a or
22b) so that when said forks are in said first
position portions of said sliding bars (26 and 28}
are in an overlapping relation and said respective
sides of each fork (16, 18) are in contact with one
another.

2. The carriage assembly (12) of claim 1, further
including horizontal power means {102) for selec-
tively moving each of said forks (16, 18) along
said track means (22, 24).

3. The carriage assembly (12) of claim 2 further
including means (122) for making said horizontal
power means responsive to a load imposed on
said load lifting forks (16, 18).

4. The carriage assembly of claim 2 or 3
wherein said power means (102) includes a first
fluid motor (90) having one portion (94) affixed to
said carriage (20) and a second movable portion
(100) affixed to one of said forks (18).

5. The carriage assembly of claim 4 wherein
said power means (102) includes a second fluid
motor (92) having one portion {94') affixed to said
carriage (20) and a second movable portion (100’)
affixed to the other of said forks (16).

6. The carriage assembly of any of claims 1—5
wherein the horizontal power means (102)
includes a source of fiuid pressure {106, 108) and
means (118, 132, 134) for selectively communicat-
ing fluid under pressure to one or the other said
first (90) or said second {(92) motors.

7. The carriage assembly of claim 2 or any claim
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directly or indirectly dependent of claim 2, further
including vertical powering means (104) for
moving said carriage assembly (12} vertically and
further including relief means (122) for making
each of said horizontal power means (102)
responsive to pressure in said vertical power
means (104).

8. The carriage assembly of any preceding
claim wherein each of the first {26) and second
(28} sliding bars has an inner end portion (26a,
28a) and each having a length (L) sufficient for
maintaining said forks (16, 18) substantially per-
pendicular relative to the track (22a or 22b) and
said tracks (22a or 22b) being positioned one
relative to the other at locations sufficient for the
overlapping of the inner end portions (26a, 28a) of
the sliding bars at the first position of the forks
(16, 18). '

9. The carriage assembly of any preceding
claim wherein each of said first (22a) and second
(22b) spaced apart tracks has an open end and a
closed end, each of said sliding bars having an
outer end portion, said outer end portion extend-
ing through said open end with said forks at the
second position.

10. The carriage assembly (12) of any preceding
claim wherein the track means (22, 24) includes a
second pair of tracks (24) affixed to said carriage
assembly (12), the improvement further including
a second pair (30, 32) of sliding bars, one of said
bars {30, 32} being positioned to slide in one of
said second pair of tracks (24) and the other of
said bars being positioned to slide in the other of
said tracks, each of said forks (16, 18) being
connected respective to one or the other of said
second pair of sliding bars (30, 32).

11. The carriage assembly (12} of claim 10
wherein said second pair of tracks (24) are affixed
to said carriage assembly (12} in a generally
vertical plane, said vertical plane generally
parallel to the plane of movement of said
carriage.

12. The carriage assembly (12) of claim 10 or
any claim directly or indirectly dependent on
claim 10, wherein said second pair of tracks (24) is
located adjacent the lower edge of said carriage
assembly (12).

13. A material handling vehicle {10) in combina-
tion with the carriage assembly (12) of any
preceding claim, said vehicle (10) having a mast
{14) on which is vertically movably mounted said
carriage assembly (12).

Revendications

1. Ensemble de portage (12) pour un véhicule
de manutention de marchandises (10} a élévateur
a fourches équipé d'un mat (14), qui comprend:

— un chariot (20) apte a étre monté sur le mat (14)
avec une possibilité de déplacement vertical
sur celui-ci; '

— une premiére (16) et une seconde {18) fourches
élévatrices de charge possédant chacune un
coté;
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—des moyens formant pistes (22, 24} pour
assurer, entre lesdites fourches (16, 18) et ledit
chariot {20), un liaison mobile permettant un
déplacement des fourches (16, 18) entre une
premiére position dans laquelle les cotés
respectifs de chaque fourche sont en contact
mutuel et une seconde position dans laquelle
lesdites fourches (16, 18) se trouvent placées 3
distance l'une de l'autre,

caractérisé en ce que lesdits moyens formant
pistes (22, 24) comprennent une premiére paire
(22) de pistes, formée d'une premiére (22a) et
d’'une seconde (22b) pistes placées a distance
I'une de l'autre et rattachées chacune a l'en-
semble de portage dans un plan essentieliement
horizontal, ledit plan horizontal étant dans son
ensemble perpendiculaire a la direction verticale
de déplacement de I'ensemble de portage (12),
tandis que ladite premiére paire de plates (22) est
située tout prés des bords supérieurs dudit
ensemble de portage;

une premiére (26) et une seconde (28) barres
coulissantes étant chacune reliées a une fourche
respective (16, 18) et montées a coulissement
dans une piste respective (22a ou 22b} de sorte
que, lorsque lesdites fourches sont dans fadite
premiére position, des troncons desdites barres
coulissantes (26 et 28) sont en chevauchement et
lesdits cOtés respectifs de chaque fourche (16, 18)
sont en contact mutuel.

2. L'ensemble de portage (12} de la reven-
dication 1, qui comprend en outre des moyens
d’entrainement horizontal (102) pour déplacer
sélectivement chacune desdites fourches (16, 18)
le long desdits moyens formant pistes (22, 24).

3. L'ensemble de portage (12) de la reven-
dication 2, qui comprend en outre des moyens
(122) pour rendre lesdits moyens d'entrainement
horizontal sensibles a une charge imposée
auxdites fourches élévatrices de charge (16, 18).

4. L'ensemble de portage de la revendication 2
ou 3, dans lequel [esdits moyens d'entrainement
(102) comprennent un premier moteur 3 fluide
(90) possédant une premiére partie {94) fixée
audit chariot (20} et une seconde partie mobile
{100) fixée a l'une desdites fourches (18).

5. L’'ensemble de portage de la revendication 4,
dans lequel lesdits moyens d’entrainement (102)
comprennent un second moteur a fluide (92)
possédant une premiére partie (94') fixée audit
chariot (20) et une seconde partie mobile (100')
fixée a la seconde fourche (16).

6. L'ensemble de portage de I'une quelconque
des revendications 1 a 5, dans lequel les moyens
d’entrainement horizontal (102) comprennent une
source de fluide sous pression (106, 108) et des
moyens (118, 132, 134) pour sélectivement
délivrer du fluide sous pression & I'un ou a I'autre
desdits premier (90) et second (92) moteurs.

7. L'ensemble de portage de la revendication 2
ou de l'une quelconque des revendications
directement ou indirectement dépendantes de la
revendication 2, comprenant en outre des
moyens d’entrainement vertical (104) pour
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déplacer ledit ensemble de portage (12) selon une
direction verticale et comprenant encore des
movens de sécurité {122) pour rendre chacun des
movyens d’entrainement horizontal (102) sensible
a la pression dans lesdits moyens d’entrainement
vertical (104).

8. L'ensemble de portage de 'une quelconque
des revendications précédentes, dans lequel
chacune des premiére (26) et seconde (28) barres
coulissantes comporte une partie d'extrémité
intérieure (26a, 28a) et présente une longueur (L}
suffisante pour maintenir lesdites fourches (16,
18) dans une direction sensiblement per-
pendiculaire a la piste (22a ou 22b) et lesdites
pistes (22a ou 22b} sont positionnées |'une par
rapport a lautre en des emplacements per-
mettant le chevauchement des parties d’extré-
mité intérieures (26a, 28a) des barres coulissantes
dans la premiére position des fourches {16, 18).

9. L'ensemble de portage de |'une quelconque
des revendications précédentes, dans lequel
chacune desdites premiere (22a) et seconde (22b)
pistes, placées a distance [‘'une de Vlautre,
présente, une extrémité ouverte et une extrémité
fermée, chacune desdites barres coulissantes
comportant une partie d'extrémité extérieure,
ladite partie d'extrémité extérieure s'étendant a
travers ladite extrémité ouverte lorsque lesdites
fourches sont dans la seconde position.

10. L'ensemblie de portage (12) de I'une quel-
conque des revendications précédentes, dans
lequel les moyens formant pistes (22, 24)
comprennent une seconde paire de pistes (24)
fixées audit ensemble de portage (12), le
perfectionnement incluant en outre une seconde
paire (30, 32) de barres coulissantes, 'une des-
dites barres (30, 32) étant positionnée pour
coulisser dans ['une des pistes (24) de ladite
seconde paire et la seconde desdites barres étant
positionnée pour coulisser, dans la seconde des-
dites pistes, chacune desdites fourches (16, 18)
étant respectivement rattachée a I'une ou a 'autre
des barres coulissantes (30, 32) de ladite seconde
paire.

11. L'ensemble de portage {12) de la reven-
dication 10, dans lequel les pistes (24) de ladite
seconde paire sont fixées audit ensemble de
portage (12) de maniére a s'étendre dans un plan
essentiellement vertical, ledit plan vertical étant
dans son ensemble paralléle au plan dans lequel
se fait- le déplacement dudit chariot.

12. L'ensemble de portage (12) de la reven-
dication 10 ou de l'une quelconque des revendica-
tions directement ou indirectement dépendantes
de la revendication 10, dans lequel ladite seconde
paire de plates (24) est située tout prés du bord

- inférieur dudit ensemble de portage *(12).

13. Véhicule de manutention de marchandises
(10} combiné a I'ensemble de portage (12} de
'une quelconque des revendications précé-
dentes, ledit véhicule (10) comportant un mat (14)
sur leque! ledit ensemble de portage (12} est
monté avec une possibilité de déplacement
vertical.
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Patentanspriiche

1. Eine Schlittenanordnung (12} fur ein
Hubgabelmaterialhandhabungsfahrzeug (10} mit
einem Mast (14), wobei folgendes vorgesehen ist:

ein Schiitten (20) verbindbar mit dem Mast (14)
zur Vertikalbewegung daran;

erste (16) und zweite (18) Lasthubgabeln, jede
mit einer Seite,

Spurmittel (22, 24} zur beweglichen Verbindung
der Gabeln (16, 18} mit dem Schlitten (20) zur
Bewegung der Gabeln (16, 18) zwischen einer
ersten Position, in der entsprechende Seiten jeder
Gabel in Berlihrung miteinander stehen und einer
zweiten Position, in der die Gabeln (16, 18)
voneinander mit Abstand angeordnet sind, da-
durch gekennzeichnet, daR die Spurmittel (22, 24)
ein erstes (22) Paar von Spurelementen auf-
weisen mit ersten (22a) und zweiten (22b) mit
Abstand angeordneten Spurelementen jeweils
verbunden mit der Schlittenanordnung in einer
im ganzen horizontalen Ebene, wobei die hori-
zontale Ebene im ganzen senkrecht zur Vertikal-
bewegung der Schlittenanordnung (12) verlauft,
und wobei das erste Paar von Spurelementen {22}
benachbart zu den oberen Kanten der Schlitten-
anordnung angeordnet ist,

erste (26) und zweite (28) Gleitstangen, deren
jede mit einer entsprechenden Gabel (16, 18) und
gleitend mit einem entsprechenden Spurelement
{22a oder 22b) derart verbunden ist, daly dann,
wenn die Gabeln sich in der ersten Paosition
befinden Teile der Gleitstangen (26 und 28) in
einer (iberlappenden Beziehung angeordnet sind
und die entsprechenden Seiten jeder Gabel {16,
18) in Beriihrung miteinander stehen.

2. Schliittenanordnung (12) nach Anspruch 1 mit
horizontalen Leistungsmittein {102) zur selektiven
Bewegung jeder der Gabeln {16, 18) ldngs der
Spurmittel (22, 24).

3. Schlittenanordnung (12) nach Anspruch 2 mit
Mitteln (122), um die horizontalen Leistungsmittel
auf eine Last ansprechend zu machen, die auf die
Lasthubgabeln (16, 18) ausgelibt wird.

4. Schlittenanordnung nach Anspruch 2 oder 3,
wobei die Leistungsmittel {102) einen ersten
Stromungsmittelmotor (90} aufweisen, und zwar
mit einem Teil (94) an dem Schlitten (20) befestigt
und einem zweiten beweglichen Teil (100} an
einer der Gabeln (18) befestigt.

5. Schlittenanordnung nach Anspruch 4, wobei
die Leistungsmittel (102) einen zweiten
Strémungsmittelmotor {92) aufweisen, und zwar
mit einem Teil (94') befestigt an dem Schliitten
(20) und einem zweiten beweglichen Teil (100'}
befestigt an der anderen der Gabeln (16).

6. Schiittenanordnung nach einem der An-
spriche 1 bis 5, wobei die horizontalen Leistungs-
mittel (102} eine Druckstromungsquelle (106, 108)
aufweisen und Mittel (118, 132, 134) zur selektiven
Verbindung von unter Druck stehendem
Stromungsmittel mit dem einen oder dem
anderen der ersten (90) und zweiten {92) Motore.

7. Schlittenanordnung nach Anspruch 2 oder
irgendeinem direkt oder indirekt von Anspruch 2
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abhéngigen  Anspriiche, wobei vertikale
Leistungsmittel (104) vorgesehen sind, um die
Schlittenanordnung {12) vertikal zu bewegen, und
ferner mit Freigabemitteln (122), um jede der
horizontalen Leistungsmittel (102) auf Druck in

den vertikalen Leistungsmitteln (104) an-
sprechend zu machen.
8. Schlittenanordnung nach irgendeinem

vorhergehenden Anspruch, wobei jede der ersten
{26) und zweiten (28) Gleitstangen einen inneren
Endteil (26a, 28a) aufweist und wobei jede eine
Lange (L) besitzt, die ausreicht, um die Gabeln im
wesentlichen senkrecht bezliglich zum Spurele-
ment (22a oder 22b) zu halten, und wobei die
Spurelemente (22a oder 22b) derart bezliglich
einander an Stellen positioniert sind, die aus-
reichend flir die Uberlappung der inneren End-
teile (26a, 28a) der Gleitstangen In der ersten
Position der Gabeln (17, 18) sind.

9. Schlittenanordnung nach irgendeinem
vorhergehenden Anspruch, wobei jedes der er-
sten (22a) und zweiten (22b) mit Abstand ange-
ordneten Spurelemente ein offenes Ende und ein
geschlossenes Ende aufweist, wobei jede der
Gleitstangen einen dufieren Endteil besitzt, der
sich durch das offene Ende bei in der zweiten
Position befindlichen Gabeln erstreckt.

10. Schiittenanordnung (12) nach irgendeinem
vorhergehenden Anspruch, wobei die Spurmittel
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(22, 24) ein zweites Paar von Spurelementen (24)
aufweisen, und zwar befestigt an der Schlitten-
anordnung (12), und wobei ferner ein zweites
Paar (30, 32} von Gleitstangen vorgesehen ist,
wobei eine der Stangen {30, 32) derart positioniert
ist, dafl sie in eines des zweiten Paares von
Spurelementen (24) hineingleitet und wobei die
andere der Stangen derart positioniert ist, dal3 sie
in das andere der Spurelemente hineingieitet,
wobei jede der Gabeln (16, 18) bezliglich der
einen oder der anderen des erwédhnten zweiten
Paares der Gleitstangen (30, 32) verbunden ist.

11. Schlittenanordnung (12) nach Anspruch 10,
wobei das zweite Paar von Spurelementen (24) an
der Schlittenanordnung (12) in einem in ganzen
vertikalen Ebene befestigt ist, die im ganzen
parallel zur Bewebungsebene des Schlittens ver-
lauft.

12. Schiittenanordnung (12) nach Anspruch 10
oder einem direkt oder indirkt von Anspruch 10
abh&ngigen Anspruch, wobei das zweite Paar von
Spurelementen (24) benachbart zur unteren Kante
der Schlittenanordnung {12) angeordnet ist.

13. Material-Handhabungsfahrzeug (10) in
Kombination mit der Schlittenanordnung (12)
nach irgendeinem vorhergehenden Anspruch,
wobei das Fahrzeug (10) einen Mast (14) aufweist,
an dem die Schliittenanordnung (12) vertikal
beweglich angeordnet ist.
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