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[ 5 7 ] ABSTRACT 
An apparatus is described for use in converting an 
electro-magnetic grab to function as a mechanical 
grab. The apparatus includes a frame within which the 
magnet block of a conventional electro-magetic grab 
is locatible and a two part core assembly of magnetic 
material hydraulically coupled to the grab arms of the 

' apparatus. Energisation of the magnet block causes 
progressive movement of the core assembly towards 
the block actuating closing movement of the arms, 
whilst a hydraulic reservoir assists in procuring move 
ment of the arms after de-energisation of the magnet 
block. 

6, Claims, 4 Drawing Figures 
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APPARATUS FOR HANDLING MATERIAL 

Apparatus has already been proposed for handling 
material such as scrap metal by modifying a conven 
tional magnet block suspended from a crane. Accord~ 
ing to this previous proposal movable lifting arms are 
connected to the block, and a core of magnetic mate 
rial is operatively connected to the arms and arranged 
so that upon energisation of the block the core is at 
tracted towards the block to move the arms from an 
open to a closed position. Such an arrangement suffers 

y from the problem that the attractive force between the 
core and the‘block varies as the inverse square of the 
distance between them so that the closing‘ force on the 
arms is smallest when the arms are in the fully open po 
sition. Consequently when handling a large and heavy 
load the attractive force of the magnet block may 
sometimes be insuf?cient to start the closing movement 
of the arms. An object of this invention is to reduce this 
problem. 
According. to the present invention there is provided 

apparatus attachable to an electro-magnetic grab for 
handling non-magnetic materials including: a frame 
connectible to. the grab, lifting arms movable relative to 
the frame, and a core movable relative to the frame, the 
arms and the‘ core being operatively connected to 
gether so that, in use, when the frame is connected‘ to 
the grab, energisation of the magnet block of the grab 
will attract the core towards the block thus closing the 
armsinto a material-holding position, subsequent dee 
nergisation of the block allowing the arms to open into 
a fully open material-releasing position, the core being 
formed in two parts of magnetic material capable of 
limited relative movement, the parts being arranged so 

' that'in .the'fully open position of the arms the ?rst part 
is located closer to the magnet block than the second 
part, movement of said ?rst part towards the block car 
rying said second part towards the block and partially 
closing the arms, the said second part being capable of 
further movement towards the block after the ?rst part 
has moved its full extent in order to complete the clos 
ing movement ofthe arms. , ‘ 

By forming the core in at least two parts in accor 
dance with the invention the distances‘between‘ one 
core part and the block can be kept suf?ciently small 
to ensure an adequate attractive force to begin the clos 
ing movement of the arms. Movement of the other part 
‘relative to the first part towards the block enables full 
closing'movement of the arms to take place. 
Although the operative connection between‘the core 

_ assembly and the arms may be a simple mechanical 
connection, preferably the second part of the core as 
sembly is connected to a piston and cylinder assembly 
arranged so that upon movement of said second part 
towards the magnet block ?uid is displaced to actuate 
fluid operated rams connected to the arms. Such a hy 
draulic connection enables the small amount of move 
ment of the core assembly to be conveniently trans 
lated into a‘ large movement of the arms. 
Upon de-energisation of the magnet block there is 

residual magnetism left in the block which will hold the 
core parts, close to the magnet block unless the separat 
ingforces can overcome this. Accordingly it may be de 
sirable to have a pressurisable ?uid reservoir opera 
tively connected to the rams in such a way that upon‘ 
closing movement of the arms ?uid is displaced‘ into the 
reservoir thus producing a force tending. to open the 
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arms ‘when the magnet blockis de-energised. This 
force, which could be supplemented by a mechanical 
spring, helps to overcome the residual magnetic force. 

The two parts of the core assembly can be arranged 
in any suitable way. The first part is preferably rigidly 
connected to a ?rst sleeve slidable on a pillar extending ' 
within the frame, and the second part is preferably rig 
idly connected to a second sleeve surrounding and slid 
able relative to said ?rst sleeve. 

in the accompanying drawings: 
FIG. I shows a conventional eIlectro-magnetic grab 

and one embodiment of apparatus according to the in~ 
vention before being connected together; 
FIG. 2 shows a top plan view of one embodiment of 

apparatus according to the invention; 
FIG. 3 shows a side view of the apparatus showing 

two positions of the arms; and . 
FlG. 4 shows an enlarged‘ detail of FIG. 3 in section. 

FIG. 1 shows a conventional electro~magnetic grab 
consisting of a crane 1 from which hangs a hook 2 on 
which a magnet block 3 is suspended by chains 4. For 
picking up magnetic material such as steel scrap the 
block is electrically energised to attract the magnetic 
material and upon de-energisation the‘ scrap will be 
dropped. Apparatus 5 for adapting the electro 
magnetic grab for the handling of non-magnetic mate 
rial such as non-magnetic metal scrap is shown on the 
ground before being connected to the grab. 
The apparatus 5 includes a frame 6 at the top of 

which there is a recess 7 into which the magnet block 
3 can‘ be inserted upon relative lateral movement be 
tween the block 3 and frame 6. The top of the frame 
6 has an annular plate 8 with an opening 9 which forms 
a passage for the chains 4 when the block 3 is being in‘ 
serted into the frame 6. The frame 6 is formed by the 
plate 8, a wall 10, four plates 15 connected to the wall 
10, a ring 11 connected to the bottom of the wall 10, 
and‘ a bottom member 12 connected to the plates 15. 

Four curved lifting arms 13 are pivotally connected 
to the plates 15 of the frame 6 by pivot pins14. A core 
assembly 16 of magnetic material such as soft iron is 
slidably mounted within the frame 6 on a pillar 17 con 
nected to the bottom member 12. and extending verti 
cally within the frame 6. The core assembly 16 is 

_ formed intwo parts 18 and .19. The ?rst part 18 is rig 
idly‘ connected to a ?rst sleeve 20 surrounding and slid 
able on the pillar 17. The second part 19 is rigidly con 
nected by arms 22 to a second sleeve 21 surrounding 
the ?rst sleeve 20 and slidable relative to the ?rst sleeve 
20. The ?rst part 18 is formed of two rings rigidly con~ 
nected together, and surrounding the pillar 17, and the 
second part 19 is also formed of two rings rigidly con 
nected together and surrounding the ?rst part 18. 
A stop 23 connected to the pillar 17 limits downward 

movement of the sleeve 20. In use, upward movement 
of the sleeve 20 is limited by contact of the ?rst part 18 
with the magnet block 3. A projection 24 on the sleeve 
20 limits downward movement of the sleeve 21 on the 
sleeve 20, and in use upward movement of the sleeve 
21 on the sleeve 20 is limited by contact of the second 
part 19 .with the magnet block 3.. As shown in FIG. 4 
when the sleeve 20 is in contact with the stop 23 and 
when the sleeve 22 is in contact with the projection‘ 24 



3 
the upper surface of the part 18 is higher than the 
upper surface of the part 19. 
A rubber‘bellows 25 is connected between the stop 

23 and the lower end of the sleeve 21 to seal the assem 
bly 16 against dirt. A rubber bellows 26 is connected 
between the upper end of the pillar 17 and the sleeve 
20, and a further bellows 27 is connected between the 
upper end of the sleeve 21 and the lower side of the 
core part 18 also to seal the assembly 16 against dirt. 

The arms 13 and the core assembly 16 are opera 
tively connected so that movement of the core assem 
bly 16 towards the magnet block 3 closes the arms 13 
into a material holding position. A piston and cylinder 
assembly 28 is connected between the arms 22 of the 
core assembly 16 and the frame 6 adjacent to each arm 
13, and a hydraulic ram 29 interconnects each arm 13 
and the frame 6. The piston rod end of each assembly 

‘ 28 is pivoted to the'arm 22 and the piston rod end of 
each ram 29 is pivoted to its associated arm 13. A 
pressurisable reservoir 30 for hydraulic fluid is‘ dis 
posed within the pillar 17 and a hydraulic lead 31 con 
nects the reservoir with the piston rod end of the cylin 
der of each ram 29. A hydraulic lead 32 connects the 
other end of the cylinder of each ram 29 with the piston 
rod end of the'associated cylinder 28. 
When not in use the apparatus 5 stands on its arms 

13 with-the arms 13 open as shown in FIGS. 1 and 4 
and the right hand side of FIG. 3. The crane driver can 
easily engage‘the apparatus 5 with the magnet block 3. 
As shown in FIG. 4 the core part 18 is closer to the 
magnet block 3 than the core part 19. The crane 2 can 
lift the apparatus 5 and lower it on to a pile of non 
magnetic scrap. The weight of the apparatus 5 and the 
block 3 force the arms 13 into the scrap until the mem 
ber 12 rests on the scrap. The block 3 is then energised 
whereupon the core part 18 is ?rst attracted to its 
upper position into contact with the block 3. During 
this upward movement of the part 18 the part 19 is car 
ried towards the block 3 because the sleeve 21 is in 
contact with the projection 24. This upward movement 
of the part 19 together with the part 18 results in a par 
tial extension of the piston and cylinder assemblies 28 
so that hydraulic ?uid is displaced via leads 32 parti 
cally to extend the rams 29. When the core part 18 has 
moved its full extent and is in contact with the block 3, 
the second part 19 will be close enough to the block 3 
to be attracted towards it and this further movement of 
the part 19, during which the sleeve 21 will slide on the 
sleeve 20, results in more hydraulic ?uid being dis 
placed from the cylinder assemblies 28 into the rarns 
29. ‘ 

Displacement of ?uid into the rams 29 from the lead 
32 has two effects. First the arms 13 move into the 
closed position, and second, ?uid is displaced from the 
rod end of the cylinders of the rams 29 into the reser 
voir 30. The reservoir effectively stores energy during 
movement of the arms 13 to the closed position so that 
upon de-energisation of the magnet block 3 a force is 
exerted tending to move the core assembly away from 
the magnet block 3. 
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When the arms 13 are closed the crane 1 can lift the 

magnet block 3 together with the apparatus 5 and 
scrap. When the magnet block 3 is de-energised the 
weight of the scrap and the core assembly 16 provides 
a moment about the pivots 14 to open the arms and re 
lease the scrap. The force produced by the reservoir 30 
will add to the moment and will help to overcome any 
residual magnetic force which, with a light load in the 
arms 13, might otherwise prevent the arms 13 from 
opening. 
The apparatus described above enables a conven 

tional electro-magnetic grab to be quickly modified for 
use with non-magnetic materials. However, the appara 
tus could be permanently attached to a magnetic block. 
The provision of the cores assembly in two parts as de 
scribed enables heavier loads to he lifted than could be 
lifted otherwise. 
We claim 
1. Apparatus attachable to an electro~magnetic grab 

for handling non-magnetic materials including: a frame 
connectible to the grab, lifting arms movable relative to 
the frame, and a core movable relative to the frame, the 
arms and the core being operatively connected to 
gether so that, in use, when the frame is connected to 
the grab, energisation of the magnet block of the grab 
will attract the core towards the block thus closing the 
arms into a material-holding position, subsequent de 
energisation of the block allowing the arms to open into 
a fully open material-releasing position, the core being 
formed in two parts of magnetic material capable of 
limited relative movement, the parts being arranged so 
that in the fully open position of the arms the ?rst part 
is located closer to the magnet block than the second 
part, movement of said first part towards the block car 
rying said second part towards the block and partially 
closing the arms, and said second part being capable of 
further movement towards the block after the ?rst part 
has moved its full extent in order to complete the clos 
ing movement of the arms. , 

2. Apparatus as claimed in claim 1 in which said sec 
ond part is connected to a piston and cylinder assembly 
arranged so that upon movement of said second part 
towards the magnet block ?uid is displaced to actuate 
fluid operated rams connected to the arms. 

3. Apparatus as claimed in claim 2 including a press 
urisable ?uid reservoir operatively connected to the 
rams in such manner that, upon closing movement of 
the arms, ?uid is displaced into the reservoir producing 
a force tending to open the arms when the magnet 
block is de-energised. 

4. Apparatus as claimed in claim 3 in which said ?rst 
part of the core assembly is rigidly connected to a first 
sleeve slidable on a pillar extending within the frame. 

5. Apparatus as claimed in claim 4 in which said sec 
ond part is rigidly connected to a second sleeve slidably 
mounted relatively to said first sleeve. 

6. Apparatus as claimed in claim 4 wherein said 
pressurisable reservoir is disposed within said pillar. 

* * * * * 


