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3,338,436 
MEANS FOR COUPLING LOADS TO 

LIFTING MEANS 
George Neville Bowman-Shaw, Toddington Park, 

Toddington, England 
Filed May 24, 1966, Ser. No. 552,620 

Claims priority, application Great Britain, Mar. 22, 1963, 
11,439/ 63 

8 Claims. (Cl. 214-75) 

This application is a continuation-in-part of applicant’s 
copending application S.N. 352,852, ?led Mar. 18, 1964, 
now abandoned. 

This invention relates to means for coupling loads to 
lifting means. While the invention is primarily intended 
for use with side loading fork lift trucks and is herein 
after described in relation to such trucks, it is to be 
understood that it could equally well be adapted for use 
with front loading fork lift trucks or indeed other forms 
of lifting means. , 

.- According to the present invention means for coupling 
a load to lifting mean-s comprises one member adapted 
to be secured to the load and arranged for interengage 
ment with another member adapted to be ‘secured to the 
lifting means, one member comprising a channel section 
sleeve having inwardly directed horizontal ?anges and 
the other member comprising a beam having outwardly 
directed horizontal ?anges, the arrangement being such 
that in use the sleeve and beam may be slidden longi 
tudinally together to bring the ?anges of the sleeve and 
beam into engagement. 

‘Preferably the channel section sleeve is secured to the 
load and the beam comprises the load lifting means of a 
fork lift industrial truck. In this case two sleeves are 
normally provided for inter-engagement with two beams 

. comprising the works of the industrial truck. 
It is also preferred that the sleeves should be secured 

to the upper surface of the load to be lifted. The sleeves 
may, in fact, either be secured permanently to the upper 
surface of the load when the load comprises, for ex 
ample, a container which is constantly to be lifted or 
alternatively may be adapted to be secured to the load 
by being formed as part of a jig or pallet in or on which 
the load is to be placed. 
The beams are most conveniently formed of I section 

so that the upper surface of the I can be used in a con 
ventional manner for insertion under loads, whereas the 
bottom surface of the I provides ?anges for engagement 
under the ?anges of the sleeves. 

Alternatively, rather than provide a fork lift truck 
with special fork members, standard forks may be adapted 
by providing a sleeve to be slidden longitudinally on to 
the forks, the said sleeve having a depending I section 
being secured to its lower surface. 

In order that the invention may be more clearly under 
stood some embodiments in accordance therewith will 
now be described with reference to the accompanying 
drawings, in which: 
FIGURE 1 is a diagrammatic view from the rear end 

of a side-loading fork lift truck alongside a railway 
wagon showing the movement of a load in the form of 
a bulk liquid tank from one vehicle to the other; 
FIGURE 2 is a diagrammatic view from the left of 

FIGURE 1 of‘ the central portion of the side-loader 
truck chassis showing details of the load moving means; 
FIGURE 3 is a detailed plan view of part of FIG 

URE 2, and 
FIGURE 4 is a cross section of a different ?anged lift 

ing device. 
Referring to FIGURES 1 to 3 these show means for 

coupling a load to lifting means in which the lifting 
means is mounted on a side-loader fork lift truck 1 and 
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the load is a bulk tank 2 for use on a railway truck 3 
and liftable therefrom for example on to a road transport 
vehicle or, for transporting on the side-loader truck 1. 
The tank 2 has secured thereto a ?anged member 4 

in the form of a channel section 5, with a central open 
ing 5 in the top, mounted on a bracket 6. The bracket 6 
is shown as ?xed permanently to the tank, but it may 
be secured to means such as a strap which passes round 
the tank and can be removed and applied to another tank 
or like load. 
The truck 1 is a side-loader having a chassis formed 

of two body sections 6a and 6b interconnected by a rigid 
back structure 60, the body section 6b having the driver’s 
cab 6d mounted thereon and prime mover mounted in 
6a or 617 in the ‘conventional manner. The gap 8a in the 
chassis has horizontal tracks 8 in which a mast 7 is sup 
ported on rollers 7a to enable the mast to move from 
the position in FIGURE 1 to the left hand side of the 
chassis in FIGURE 1 thereby moving the load carrying 
means to be described outside the chassis to lift the 
tank 2 and move it off the truck 3 to a point within the 
width of the chassis as in FIGURE 1. The mast 7 is 
movable convention-ally transversely of the truck in the 
guides 8 indicated diagrammatically in the drawings. The 
mast 7 supports a carriage 21 which is moved up and 
down within the sliding part 22 of the mast by power 
operated means shown as hydraulic cylinders 22a; also 
the carriage 21 can move up and down in the sliding 
mast part 22 under the action of a power operated chain 
24: this construction is conventional and the carriage 21 
normally has the forks of a fork lift arrangement pivoted 
thereto at 25. In the present invention the forks have 
been removed and two beams 9 to be described are each 
pivoted at 25 at their inner ends to the carriage 211, the 
beams each having a downwardly extending bracket 26 
rigid therewith; the carriage 21 has a conventional hy 
draulic cylinder 27 for each beam actuating a bell-crank 
lever 28 pivoted thereto, the lever 28 carrying a roller 29 
riding against the bracket 26. Thus on operation of the 
cylinder 27 the roller 29 moves the lower end of the 
bracket outwardly tilting the beam in the vertical plane 
about the pivot 25. 

It will thus be seen that by means of the aforesaid 
construction of the truck and its mast the beams 9 can 
be raised and lowered on the mast and can also be tilted 
in the vertical plane with respect to the mast, thus pro 
viding two movements by which the position of the load 
can be adjusted in the vertical plane. The brackets 26 
are shown with a guard member in the form of a rubber 
or like pad 11 to cushion the tank should it swing as it 
is moved by the aforesaid apparatus. 
The two beams 9 extend outwardly from the mast to 

a distance, shown in FIGURE 1 as almost the full width 
of the truck but it could extend further than the truck if 
desired. The outward ends of the beams 9 are cross 
braced by girders or like members 30 rigidly secured at 
their ends to the beam and at each end have spaced pro 
jecting lugs 31; thus the beams 9 and the girders 30 form 
a rigid structure and the girders 30 are spaced apart so 
as to accommodate between them, supported on the 
beams 9, a load carrying beam shown in the drawings 
as a pair of beams 14 which at their ends are rigidly se 
cured to the load carrying members 13 carrying at their 
lower ends ?anges 12 which inter-engage with boxes 5 
secured to the tank 2. Two boxes 5 in fact are shown in 
the drawings spaced apart along the tank equi-distance 
from the vertical plane containing the centre of gravity 
of the tank. Additional boxes 5 may be provided if nec 
essary. On each girder 30 the lugs 31 at each end pro 
vide the mounting means’ for supporting the beams 14. 
At the left hand end of the top beam 30 in FIGURE 3 
a rigid link 15a is secured between the lug 31, the top 
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end of this link being connected to the beam 14 by a 
ball joint.v At the left hand end of the bottom girder 30 
in FIGURE 3 there is a link 15b seen also in FIGURE 2 
which is connected at its lower end to the girder 30 by 
a ball joint 16 and at its upper end to the girder 14 by 
a ball joint 16a. At the right hand end of each of the 
beams 14 is pivoted a hydraulic cylinder 18 and ex 
tending from each is a piston rod 19 connected by a ball 
joint at 34 to a cross bar 35 extending between and con 
nected to the right hand ends of the girders 30 (FIG. 2). 
From the aforesaid description of the mounting of 

the members 14 on the beams 9 it can be seen that the 
cylinders 18 can both be actuated in the same way so 
that the beam 14 will pivot about the upper end of the 
links 15a and 15b thereby tilting the load in the vertical 
plane running parallel to the fore and aft axes of the 
vehicle. If, however, only one of the hydraulic cylinders 
18 is actuated the link 15b will permit, in addition to 
the aforesaid fore and aft tilting of the load, a move 
ment of the load about the upper pivot of the ?xed link 
15a thereby giving an additional slewing movement to 
the load. Fixed to at least one of the beams 9 is a 
hydraulic cylinder 20 the piston rod of which is pivoted 
at 36 to brackets 37 fast on the beam 14; if the cylinder 
is actuated this will cause the beam 14 to tilt about the 
ball joint at the bottom of the lever 15b and the pivot 36 
at the bottom right hand corner of the girder 30 in 
FIGURE 3 thereby tilting the load. in the vertical plane 
transversely of the vehicle. 
By these additional slewing and tilting movements of 

the load in addition to those described with reference to 
the tilting about the mast, it can be seen that the load 
can be adjusted in all directions thereby facilitating its 
accurate placing on the truck 3 and enabling the ?anges 
12 to be engaged very accurately in the boxes 5 on the 
tank 2 when the latter is on the truck 3 or any other 
support. 

All the aforesaid hydraulic cylinders are provided with 
hydraulic ?uid from ?exible ?uid ducts (not shown) from 
a pressure tank on the vehicle through a valve located pref 
erably in a valve bank (not shown) in the driver’s cab. 
By this means the driver cannot only control his vehicle 
with regard to its position with respect to the truck 3 
but can also with accuracy introduce his load lifting 
means, i.e. the ?ange 12, into the boxes 5 of the tank 
to be lifted from a truck 3 without causing any damage 
to the tank. Each of the aforesaid tilting and slewing 
movements can be through an angular distance of at 
least 4° either side of the central position. 
The load can be adjusted by tilting or slewing to dis 

pose the members 13 at the correct angle to the axes 
through the boxes 5. Thus a heavy load can be lifted 
onto and off a truck 2 or other support and may be 
The construction in FIGURE 4 shows a normal fork 

supported by the truck 1. Once the members 13 are in 
alignment with the boxes 5 the mast 7 is moved out of 
the truck 1 along guides 8 to move them into the boxes. 
21 on which is a sleeve 22 carrying the I-beam 23 the 
lower ?ange of which engages the box 5 on the load. 
The I-bearn or its equivalent in FIGURES l-3 may be 
on the load and then the box 5 is on the member 13. 
The advantage of the said construction is that the load 

a bearing part of the lifting mechanism constitutes only 
part of the height of the fork beam 9 or member 13 and 
supports the load from above. This means the strains in 
the load can be distributed along the length of the load 
in the direction of the arrows 23 in FIGURE 2 instead 
of being concentrated on the fork engaging portions un 
der the load. The bottom of the load or the supports 
for it can thus be shorter in height than in conventional 
under-load fork receiving portions. 

I claim: 
1. A load transfer vehicle for moving bulk loads e.g. 

bulk load containers between railway wagons and other 
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4 
wagons, said vehicle comprising a wheeled chassis, a load 
lifting and moving apparatus supported on the chassis 
having a mast movalble with respect to the chassis, a sub 
stantially horizontal frame supported on said mast and 
power operated means for raising and lowering said frame 
with respect to said mast, a beam universally supported 
‘by said frame, lifting tackle comprising a ?rst co-operating 
member forming part of said beam, and a. second co-op 
crating member having means for rigidly securing it to 
the upper portion of a bulk load to be moved, one of said 
co~operating members having a channel section sleeve 
with inwardly directed horizontal ?anges and the other 
of said co-operating members having outwardly directed 
horizontal ?anges, power operated means mounted be 
tween said frame and said beam operable to tilt and slew 
said cooperating members and said load supported there 
from in three mutually perpendicular directions with re 
spect to said chassis, said ?rst cooperating member of 
said lifting tackle, by operation of said beam, can be slid 
den longitudinally with respect to the other member when 
secured to the load so that the lifting and moving appa 
ratus can be operated to lift the load from above the load 
at one location, e.g. on a railway wagon, and moved to 
another location such as another vehicle platform. 

2. A load transfer vehicle according to claim 1 char 
acterised in that said sleeve is securely mountable on said 
load and the other co-operating member is part of said 
load lifting tackle movably supported on said frame, said 
sleeve having a slot in its upper wall along which said 
?anged co-operating member passes as the latter moves 
into and along said sleeve. 

3. A load transfer vehicle according to claim 1 char 
acterised in that the other of said coopearting members 
is of I-section the lower ?anges of which constitute said 
?rst co-operating member. 

4. A side loader load transfer vehicle for moving bulk 
loads, comprising 

a wheeled chassis, 
a vertical mast mounted on said chassis for movement 

with respect to said chassis transversely thereof, 
a substantially horizontal frame slidably mounted on 

said mast and projecting transversely of the vehicle 
therefrom, 

means for vertically moving said frame on said mast, 
a beam assembly extending transversely of and above 

the free end of said frame, 
a ?rst link anchored to said frame and projecting up 

wardly therefrom, a ball joint connecting the upper 
end of said ?rst link to said beam ‘assembly, 

a second link aligned longitudinally of said vehicle with 
respect to said ?rst link but spaced therefrom trans 
versely of said vehicle, ball joints at the opposite 
ends of said second link and joining same to said 
frame and said beam assembly respectively, 

a pair ofv extensible links aligned longitudinally of the 
vehicle but transversely spaced with respect to each 
other and in longitudinally spaced relation to said 
?rst link, 

and means selectively for individually and collectively 
extending said extensible links. , 

5. The Vehicle as de?ned in claim 4 including an exten 
sible link acting between said frame and said beam as 
sembly in a direction transverse of said vehicle but longi 
tudinally spaced with respect to said ?rst link. 

6. A side loader load transfer vehicle for moving bulk 
loads, comprising 

a wheeled chassis, 
a vertical mast mounted on said chassis for movement 

transversely thereof, 
a substantially horizontal frame mounted on said mast 

for vertical movement thereon and projecting there 
from transversely of said chassis, 

a load-engageable beam assembly extending longitudi 
nally of said chassis for movement vertically and 
transversely with said frame, said beam assembly 



3,338,436 
5 

including load suspending means engageable with a 
load in response to movement of said beam assembly 
transversely of said chassis, 

mounting means universally connecting said beam as 
sembly to said frame, 

and power means for universally moving said beam 
lassembly with respect to said frame for aligning said 
load suspending means with a load. 

7. The vehicle as de?ned in claim 6 wherein said mount 
ing means comprises a ball joint joining said beam as- 10 
sembly to said frame, a ?xed length link, and ‘ball joints 
pivotally connecting the opposite ends of said ?xed length 
link to said frame and said beam assembly respectively. 

6 
8. The vehicle according to claim 7 wherein said power 

means comprises a pair of extensible links joining said 
beam assembly and said frame. 
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