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(54) Improvements in and relating to fork lift trucks

(57) A forklift (1) for mounting on a carrier vehicle
which has a two-part upright mast (11) and a telescopic
boom (12) substantially orthogonal to the mast (11) sli-

dable up and down the mast (11) to move a fork carrier
(13) on the boom in both a horizontal and a vertical di-
rection. Retractable wheels may be provided to support
forks (9) on a loading bay floor or truck chassis.
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Description

Introduction

[0001] The present invention relates to a forklift for
mounting on the rear of a carrying vehicle of the type
comprising a U-shaped chassis having a rear leg
bridged by a pair of forwardly projecting side legs,
grounding engaging wheels, a driver station mounted
on one chassis leg, a motor drive mounted on the other
chassis leg and forks mounted on a mast assembly lo-
cated between the side legs of the chassis. The chassis
invention relates particularly to the mast assembly.
[0002] Such forklift trucks are often referred to as pig-
gy-back forklift trucks and many constructions of such
forklift trucks have been sold under the Trade Mark
MOUNTY. Very often, they comprise a pair of front
wheels and a rear steering wheel. However, equally
well, two rear steering wheels are often used and in oth-
er embodiments, front steering wheels are used.
[0003] It is known to provide a forklift of this type in
which the mast assembly comprises a mast assembly
in the form of a telescopic mast that can be tilted to pro-
vide reach for the forklift. Such a construction of forklift
is the telescopic boom forklift and is described in Euro-
pean Patent Specification No. 0 701 963 (Manitou).
There are, however, certain problems with such a tele-
scopic boom forklift which, while it allows extended
reach for the forks of the forklift to engage a load, it has
the disadvantage that as the height of the platform sup-
porting load increases, it becomes increasingly difficult
for the telescopic forklift to reach sufficiently far across
the platform or vehicle from which the load is being re-
moved or placed on. Obviously, the further the load is
spaced-apart from the chassis, the less weight can be
carried without causing the forklift to become unstable.
[0004] The present invention is directed towards pro-
viding an improved construction of such a forklift which
will overcome these problems.

Statements of Invention

[0005] According to the invention, there is provided a
forklift for mounting on the rear of a carrying vehicle of
the type comprising:-

a U-shaped chassis having a rear leg bridged by a
pair of forwardly projecting side legs,

ground engaging wheels,

a driver station mounted on one side leg,

a motor drive mounted on the other side leg; and

forks mounted on a mast assembly located between
the side legs of the chassis characterised in that the
mast assembly comprises:-

an upright mast mounted on the chassis;

a boom substantially orthogonal to the mast
and slidable thereon;

means for raising and lowering the boom on the
mast;

a fork carrier mounted on a free end of the boom
carrying the forks; and

means for moving the fork carrier towards and
away from the mast.

[0006] The advantage of this is that the forklift can be
placed as near to the loading platform or trailer body as
it can and thus will be less likely to tip than, for example,
a telescopic boom forklift. Thus, the forklift according to
the present invention can have the same reach as a tel-
escopic forklift without the disadvantage inherent there-
in.
[0007] Ideally, the fork carrier is mounted on a free
end of the boom and the boom is movable orthogonally
with respect to the mast.
[0008] Preferably, the boom is telescopic and the
boom may be slidably mounted by a sleeve on the mast
and an actuating ram is connected between the sleeve
and the free end of the boom.
[0009] In one embodiment of the invention, the mast
is pivotally mounted on the chassis between the side
legs and a tilting ram is providing for tilting of the mast
relative to the chassis, which mast assembly may be
movable between the side legs towards and away from
the rear leg.
[0010] In this latter embodiment, when the mast is piv-
otally mounted on a support frame, a tilting ram is
mounted between the support frame and the mast and
the support frame is slidably mounted and movable be-
tween the side legs by a frame moving ram.
[0011] Ideally also, the mast is telescopic and when
the mast is telescopic, preferably it is hollow and has an
actuating ram mounted therein. A particularly suitable
form of telescopic mast is a two-part mast comprising a
lower inner portion and an embracing upper outer por-
tion and an actuating ram housed in the lower inner por-
tion and connecting the two portions together.
[0012] Ideally, with the two-part mast, the means for
raising and lowering the boom on the mast comprises
the actuating ram and an endless actuating chain led
around a pair of vertically spaced apart pulleys in the
outer portion, and secured to the outer portion interme-
diate the pulleys and to the boom.
[0013] In another embodiment of the invention, there
is provided a forklift in which there is mounted adjacent
the free end of the boom a ground engaging wheel. A
ground engaging wheel may be mounted on a retracta-
ble ram to raise and lower the wheel above and below
the forks.
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[0014] Preferably, the ram is mounted on the fork car-
rier. Ideally, there is a pair of laterally spaced apart
wheels. These assist in taking some of the load and
make the movement of loads across platforms easier
than heretofore.

Detailed Description of the Invention

[0015] The invention will be more clearly understood
from the following description of some embodiments
thereof, given by way of example only, with reference to
the accompanying drawings, in which:-

Fig. 1 is a perspective view of a forklift according to
the invention,

Fig. 2 is a side view of the forklift,

Fig. 3 is a front view of the forklift,

Fig. 4 is a perspective view of a mast assembly ac-
cording to the invention,

Fig. 5 is a side cut-away view of the mast assembly,

Fig. 6 is an enlarged perspective view of the rear of
portion of the mast assembly,

Fig. 7 is a perspective view showing the forklift load-
ing a trailer,

Fig. 8 is a side view of the forklift loading the trailer,

Fig. 9 is a perspective view of another construction
of forklift according to the invention, and

Fig. 10 is a side view of the forklift of Fig. 9.

[0016] Referring to the drawings, there is provided a
forklift, indicated generally by the reference numeral 1,
for mounting on the rear of a carrier vehicle. Neither the
carrier vehicle or the means for mounting the forklift 1
on it are illustrated as they have no relevant to this de-
scription. The forklift 1 comprises a U-shaped chassis,
indicated generally by the reference numeral 2, having
a rear leg 3 bridged by a pair of forwardly projecting side
legs 4. The chassis 2 is mounted on ground engaging
wheels, namely, front wheels 5 and rear wheels 6. A
driver station 7 is mounted on one side leg 3 and a motor
drive 8 is mounted on the other side leg 3. The driver
station has a conventional steering wheel and operating
equipment. Similarly, the motor drive 8 is again of con-
ventional construction.
[0017] Forks 9 are mounted on a mast assembly, in-
dicated generally by the reference numeral 10, between
the side legs 4. The mast assembly 10 comprises an
upright mast 11 carrying a boom, indicated generally by
the reference numeral 12, substantially orthogonal

thereto. The boom 12 is so mounted to be slidable up
and down the mast 11 by means, indicated generally by
the reference numeral 16, for raising and lowering the
boom 12 on the mast 2. The forks are mounted on a fork
carrier, indicated generally by the reference numeral 13,
mounted on a free end 14 of the boom 12. Means, indi-
cated generally by the reference numeral 17, are pro-
vided for moving the fork carrier 13 towards and away
from the mast 11.
[0018] The upright mast 11 is a telescopic two-part
mast comprising a lower inner portion 20 and an upper
outer portion 21. The lower inner portion 20 houses a
hydraulic actuating ram 22 connected to a bracket 30
on the upper outer portion 21. An actuating chain 3 is
mounted on the interior of the outer portion 21 by a
bracket 32 and led over a pulley wheel 33 on the bracket
30 and connected to the sleeve 15 by a connector 34.
The chain 31 is then led down to a pulley wheel 35 on
the exterior of the lower outer portion 21 and back inside
the outer portion 21 to the bracket 32. The chain 31 and
ram 22 together from the means 16.
[0019] The boom 12 is also a telescopic boom having
an inner section 25 slidable within an outer section 26
which are together mounted within the sleeve 15 and
movable relative to the sleeve 15 by the actuating ram
17 which is mounted by a bracket 36 on the sleeve 15
and engages at its other end 31 a bracket 37 on the free
end 14 of the inner section 25 of the boom 12.
[0020] The free end 14 of the boom 12 carries a pair
of depending brackets 40 between a cross member 41
which mounts the fork carrier 13. The fork carrier 13
comprises a pair of transverse fork carrying beams,
namely, an upper beam 42 and a lower beam 43 con-
nected together by brackets 44. The upper beam has
conventional fork engaging slots 48. The brackets 44
are connected by fork frame guide rods 45 which project
through the brackets 40. Thus, the beams 42 and 43 are
laterally slidable relative to the boom 12. Mounted be-
tween the brackets 40 is a cylinder 46 of a double acting
side shift ram having piston rods 47 connected to each
bracket 44. Thus, the fork carrier 13 and hence the forks
9 can be moved laterally with respect to the boom 11.
[0021] Referring specifically to Figs. 1, 4 and 8, the
mast 11 is illustrated mounted on a rectangular frame
50 carrying rollers 51 which engage within grooves 52
in the side legs 4. A pair of frame moving rams 53 are
mounted between the frame 50 and the chassis 2 for
movement of the frame 50 towards and away from the
chassis 2. A tilting ram 55 is mounted by a bracket 56
on the frame 50 and is also connected to the chassis 2
to allow tilting of the mast 11.
[0022] In operation, the forklift 1 is mounted on the
rear of a carrying vehicle in conventional manner such
as described in our Patent No. 0 701 963.
[0023] In use and referring specifically to Figs. 7 and
8, where there is illustrated a trailer 60, onto which is
placed a load 61. The forks 9 are illustrated carrying the
load 61 in conventional manner. The boom 12 can be
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moved inwards and outwards by the ram 17 to have the
fork carrier 13 assume a position, as illustrated in Fig.
2, close against the mast 11 or in the fully spaced-apart
or extended position, as illustrated in Fig. 8.
[0024] The mast 11 can be extended or retracted by
the actuating ram 22. As the mast 11 is extended, the
chain 31 between the pulley 33 and the sleeve 15 short-
ens and pulls the boom 12 up the mast 11. Simultane-
ously the chain between the sleeve 15 and the pulley
35 extends. The reverse motion occurs when the mast
11 is retracted. Similarly, the mast 11 can be moved for-
wards and backwards by the frame moving ram 53.
Thus, loads can be moved across platforms or vehicle
bodies in an efficient and easily controlled manner. For
very heavy loads, it can be advantageous to have the
mast 11 as near as possible to the centre of gravity of
the forklift 1. At the same time, the use of the moving
support frame can be particularly advantageous where
the forklift 1 can only be moved against a platform and
not beneath it, where a load is being taken or removed
from the platform. There is full, vertical and horizontal
control of the movement of the load. This is advanta-
geous as compared to a telescopic boom forklift, which
telescopic boom forklift pivots about the vertical to allow
the forks engage a load.
[0025] Referring to Figs. 9 and 10, there is illustrated
an alternative construction of forklift, again identified
generally by the reference numeral 1, in which parts sim-
ilar to those described with reference to the previous
drawings, are identified by the same reference numeral.
In this embodiment, on the fork carrier 13 is mounted,
by means of retractable rams 65, a pair of ground en-
gaging wheels 66. In operation, the wheels 66 can be
raised and lowered to help support the load. This will
also tend to equalise the loading on the forklift and re-
duce the moment causing the rear wheels of the forklift
1 to raise off the ground. Suitable controls can be pro-
vided to raise and lower the wheels 66. It is envisaged
that instead of being mounted, as illustrated, with the
rams outside the fork carrier, preferably they may be
mounted within the frame of the fork carrier.
[0026] While in the embodiment described above the
boom is a telescopic boom, it is not necessary to have
a telescopic boom and the forks or more strictly the fork
carrier could be slidable on a rigid boom. All that is re-
quired is that the forks be movable in the x and y axis.
[0027] In the specification the terms "comprise, com-
prises, comprised and comprising" or any variation
thereof and the terms "include, includes, included and
including" or any variation thereof are considered to be
totally interchangeable and they should all be afforded
the widest possible interpretation and vice versa.
[0028] The invention is not limited to the embodiment
hereinbefore described, but may be varied in both con-
struction and detail within the scope of the appended
claims.

Claims

1. A forklift (1) for mounting on the rear of a carrying
vehicle of the type comprising:-

a U-shaped chassis (2) having a rear leg (3)
bridged by a pair of forwardly projecting side
legs (4),

ground engaging wheels (5, 6)

a driver station mounted on one side leg (7),

a motor drive (8) mounted on the other side leg
(7); and

forks (9) mounted on a mast assembly (10) lo-
cated between the side legs (4) of the chassis
(2) characterised in that the mast assembly
(10) comprises:-

an upright mast (11) mounted on the chas-
sis (2);

a boom (12) substantially orthogonal to the
mast (11) and slidable thereon;

means (16) for raising and lowering the
boom (12) on the mast (2);

a fork carrier (13) mounted on a free end
(14) of the boom (12) carrying the forks (9);
and

means (17) for moving the fork carrier (13)
towards and away from the mast (11).

2. A forklift (1) as claimed in claim 1, in which the fork
carrier (13) is mounted on a free end of the boom
(12) and the boom (12) is movable orthogonally with
respect to the mast (11).

3. A forklift (1) as claimed in claim 1 or 2, in which the
boom (11) is telescopic.

4. A forklift (1) as claimed in claim 3, in which the boom
(11) is slidably mounted by a sleeve (15) on the mast
(11) and an actuating ram (17) is connected be-
tween the sleeve (15) and the free end (14) of the
boom (12).

5. A forklift (1) as claimed in any preceding claim, in
which the mast (11) is pivotally mounted on the
chassis (2) between the side legs (4) and a tilting
ram (55). is providing for tilting of the mast (11) rel-
ative to the chassis (2).

6. A forklift (1) as claimed in any preceding claim, in
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which the mast assembly (10) is movable between
the side legs (4) towards and away from the rear leg
(3).

7. A forklift (1) as claimed in claim 5 and 6, in which
the mast (11) is pivotally mounted on a support
frame (50), a tilting ram (55) is mounted between
the support frame (50) and the mast (11) and the
support frame (50) is slidably mounted and movable
between the side legs (4) by a frame moving ram
(53).

8. A forklift (1) as claimed in any preceding claim, in
which the mast (11) is telescopic.

9. A forklift (1) as claimed in claim 8, in which the mast
(11) is hollow and has an actuating ram (22) mount-
ed therein.

10. A forklift (1) as claimed in claim 8, in which the mast
is a two-part mast comprising a lower inner portion
(20) and an embracing upper outer portion (21) and
an actuating ram (22) housed in the lower inner por-
tion (20) and connecting the two portions (21, 22)
together.

11. A forklift (1) as claimed in claim 10 in which the
means 16 for raising and lowering the boom (12) on
the mast 2 comprises the actuating ram 22 and an
endless actuating chain led around a pair of verti-
cally spaced apart pulleys in the outer portion (21),
and secured to the outer portion (21) intermediate
the pulleys and to the boom (12).

12. A forklift (1) as claimed in any preceding claim, in
which there is mounted adjacent the free end (14)
of the boom (12) a ground engaging wheel (66).

13. A forklift (1) as claimed in claim 12 in which the
ground engaging wheel (66) is mounted on a re-
tractable ram (65) to raise and lower the wheel (66)
above and below the forks (9).

14. A forklift (1) as claimed in claim 13 in which the ram
(65) is mounted on the fork carrier (13).

15. A fork lift (1) as claimed in any of claims 12 to 14 in
which there is a pair of laterally spaced apart wheels
(66).
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