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This invention relates to an apparatus for handling 
plates and, in particular, to an apparatus that can be 
used to turn plates in addition to lifting them for trans 
porting movement by a travelling crane, in a preferred 
embodiment such apparatus is especially adapted for lift 
ing and turning steel plates and uses electromagnets as 
plate gripping members for this purpose. 

Electromagnets supported from the hooks of travelling 
cranes are commonly employed for transporting heavy 
steel plates, such as armor-plate and the like, in mills and 
in yards or other storage facilities. However, conven 
tional arrangements of lifting magnets of this character 
are not suitable for turning plates when it is necessary to 
inspect the bottom surfaces thereof. In such case the 
usual practice is to wrap or locp a chain about the plate 
to be turned in such manner that it will tilt the plate to a 
vertical position when the free end of the chain is pulled 
upwardly by the hook of a travelling crane. Plate turn 
ing operations of this character are not only time con 
suming and costly, but in addition subject operators to 
hazardous working conditions. 
One of the objects of this invention is to provide an 

apparatus that will eliminate danger to operators and 
which will expedite and reduce the cost of plate turning 
operations. A further object is to provide an improved 
arrangement of electro-magnetic handling apparatus that 
can be safely operated by the hook of a travelling crane 
to both transport and turn heavy steel plates. To these 
and related ends, the apparatus of this invention, gen 
erally stated, comprises a pair of magnets that are mounted 
for rotational movement about parallel and horizontal 
axes, a linkage system interconnecting the magnets for 
simultaneous movement in opposite rotational directions, 
and a supporting frame adapted for suspension from the 
hook of a travelling crane. In a manner to be described, 
both magnets may have initial engagement with the same 
side of a plate in a central area thereof for a plate trans 
porting operation, or a single magnet may be initially 
engaged with one side of a plate adjacent an edge thereof 
to begin a turning operation, which is thereafter con 
tinued by engagement of the other magnet with an oppo 
site side of the plate after it has been lifted and turned 
to a vertical position, and then completed by lowering 
the plate to a horizontal position. 

Other objects and advantages of the invention will be 
come apparent from the following description. 

In the drawings, there is shown a preferred embodi 
ment of the apparatus of this invention. In this showing: 
FIGURE 1 is a side elevational view showing a pair of 

plate gripping magnets and an interconnecting linkage 
system therefor in the relative positions which they oc 
cupy after operation to turn a plate to an intermediate 
turning position in which it is arranged in a vertical 
plane; 
FIGURE 2 is an elevational view taken in a direction 

looking from the right of FIGURE 1; 
FIGURE 3 shows the apparatus suspended from a 

crane hook and in an unloaded condition; 
FIGURE 4 shows the apparatus in an initial or final 

plate engaging position; and 
FIGURE 5 is a fragmentary view showing the lifting 

magnets in an intermediate position during lowering move 
ment from the position shown in FIGURE 1 to com 
plete a plate turning operation. 
The apparatus of this invention comprises a pair of 
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2 
electromagnets and 2 which are respectively supported 
on a frame 3 for rotational movement about parallel hori 
Zontal axes that are defined by pivot pins 4. A linkage 
system 5 interconnects the magnets A and 2 for simul 
taneous rotational movement in opposite rotational di 
rections about the pivots 4 in a manner and for a purpose 
to be described. The magnets 1 and 2 are adapted to be 
energized independently of each other by suitable con 
trols not shown in the cab of the travelling crane from 
which the apparatus is suspended and, for this purpose, 
are provided with separate energizing cables 6. 
As best shown in FIGURES 1 and 2, the frame 3 com 

prises a pair of laterally spaced T-shaped side members 
7 which are arranged in inverted positions in which they 
respectively provide a horizontal base member 8 and a 
vertical member 9 projecting upwardly from the center 
of the base member 8. The side members 7 are held in 
rigidly spaced relation by a cross-bar 10 which has oppo 
site ends thereof rigidly secured to the upper ends 11 of 
the vertical members 9. A clevis 12 pivotally connected 
to the center of the cross-bar 50 provides for suspension 
of the apparatus from the crane hook 13 of a travelling 
crane (not shown). The magnets 1 and 2 are each sus 
pended from the frame 3 by two pairs of links 84 that 
are respectively arranged on opposite sides of the base 
member 8 and have pivot connections 15 at their upper 
ends to the outer ends 6 of the horizontal base member 
8, the lower ends of the links 14 being connected with the 
magnets 1 and 2 by the pivots 4 mentioned above. The 
base member outer ends 16 have additional pivot open 
ings 17 for the pivots 15 which provide an adjustment for 
a purpose to be described. 
The linkage system 5 comprises a pair of identical mo 

tion controlling and transmitting linkages, which are re 
spectively in the nature of and provide the action of a 
pantograph or quadric-crank linkage, at opposite ends of 
the magnets and 2. Each of these linkages comprises 
a pair of motion transmitting links 20 and a pair of mo 
tion controlling links 2, The links 20 have their outer 
ends connected by pivots 22 to the magnets 1 and 2 
respectively, which are located at points outwardly with 
respect to the supporting pivots 4 about which the magnets 
and 2 have rotational movement. The inner ends of the 

links 20 are connected by a common pivot 23 which is 
mounted for guided rectilinear movement in a slot 24 
extending vertically and centrally of the side member leg 
9. The motion controlling links 2 have their inner ends 
connected by a common pivot 25 which is mounted for 
guided rectilinear movement in a vertical slot 26 in the 
leg 9 at a point below the slot 24. The outer ends of 
the links 21 are connected by pivots 27 to the levers 20 
at points that are equally spaced with respect to the com 
mon pivot 23. The linkage 5, as described above, pro 
vides the action of a pantograph and operates to impart 
equal angular movement to the magnets and 2, but in 
opposite directions. 
FIGURE 3 shows the parts of the apparatus in the 

positions which they occupy when it is not supporting a 
plate and is suspended from a crane hook 13. Under this 
condition, the common pivot 23 is at the lower end of 
the guide slot 24 and the pivot 25 is arranged between 
the ends of the guided slot 26. The magnets 1 and 2 as 
shown in FIGURE 3 occupy positions inclined at equal 
angles with respect to a vertical center plane containing 
the axes of the common pivots 23 and 25. 
When a plate handling operation is to be performed, 

the apparatus is lowered to engage the magnets with a 
plate to be moved thereby. If the plate is to be lifted 
and transported by the crane hook 3, each of the magnets 
1 and 2 is engaged with the plate in a central area there 
of. In the event that the apparatus is to be used to turn 
a plate, then only one of the magnets is engaged with 
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the plate to be turned, and such engagement is made in 
an area adjacent an edge of the plate. FIGURE 4 of the 
drawings shows the manner in which the magnet 2 is 
engaged with a plate P preliminary to a plate turning 
operation. 
When the apparatus is lowered from the position shown 

in FIGURE 3 to engage a plate P, either or both of the 
magnets engage with the upper surface of the plate and 
are rotated into the horizontal position shown in FG 
URE 4 upon continued lowering movement of the crane 
hook 13. If only one of the magnets is engaged with the 
plate, as in the case of the magnet 2 in FIGURE 4, 
then the linkage system 5 operates to pivot the other mag 
net to horizontal position. As both magnets move to 
their horizontal position, the common pivots 23 and 25 
move to the upper ends of the slots 24 and 26 as shown 
in FGURE 4. 

Operation of the apparatus to turn a plate P over is 
effected by lowering the crane hook 13 to engage one of 
the magnets adjacent an outer edge of the plate P as 
shown in connection with the magnet 2 in FIGURE 4. 
The magnet 2 is then energized and the crane hook 3 
is pulled upwardly to raise the frame 3. As the frame 3 
noves upwardly in this manner, the parts of the linkage 
System 5 and the magnets 1 and 2 move to the relative po 
sitions shown in FIGURE 3 and finally to the position 
shown in FIGURE 1 in which the plate P is suspended in 
the vertical plane containing the axes of the common pivot 
pins 23 and 25 of the link system 5. In this position, the 
pins 23 and 25 are respectively positioned at the bottorns 
of the guide slots 24 and 26, and the magnets and 2 are 
each arranged in vertical planes in which they face each 
other and engage opposite sides of the plate P. When 
this position is reached, the magnet is energized to hold 
it in engagement with the plate P and the magnet 2 is de 
energized. The crane hook 3 is then lowered and during 
this lowering movement the plate Padheres to the magnet 
1 so that when it is lowered into contact with the surface 
of the ground the bottom edge of the plate P will engage 
the ground surface with a rolling action that will cause 
the magnet 1 and the plate P to swing out to the position 
shown in FIGURE 5. As this lowering movement is con 
tinued, the magnet will pivot to a horizontal position as 
shown in FIGURE 4 in which the position of the plate P 
is reversed and has an opposite surface thereof facing up 
Wardly. As this lowering movement takes place, the mag 
net and plate P move through the relative positions 
shown in FIGURE 5. 
When the apparatus is to be used for handling plates P 

of greater thickness, the pivot pins 5 are inserted in the 
openings 7 to provide a greater spacing of the links 4 
and of the magnets and 2 upon pivotal movement to the 
vertical plate holding position shown in FIGURE 1. 

From the foregoing, it will be apparent that the appa 
ratus of this invention may be readily operated to lift and 
transport a plate or to turn it over for inspection of both 
sides thereof. Attention is particularly directed to the fact 
that the rotational movement of the magnets and 2 that 
takes place during turning a plate over are effected en 
tirely by gravitational force due to the weight of the mag 
nets and the plate P. Attention is further directed to the 
fact that all parts of the apparatus are arranged sym 
metrically with respect to a vertical center plane of the 
frame 3 which contains the axes of the pantograph pivots 
23 and 25. In this respect, it will be further noted that 
the action of the common linkage 5 in connecting the 
magnets 1 and 2 is essentially that of a pantograph and 
insures simultaneous rotation of the magnets and 2 in 
opposite rotational directions during movement between 
the intermediate vertical position thereof shown in FIG 
URE 1 and the final or initial horizontal lift positions 
shown in FIGURE 4. 

While one embodiment of my invention has been shown 
and described it will be apparent that other adaptations 
and modifications may be made without departing from 
the scope of the following claims. 
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4. 
I claim: 
1. In an apparatus for lifting and turning plates, a 

Supporting frame comprising a pair of laterally spaced 
"-shaped side members arranged in inverted positions 

respectively providing a horizontal base member and a 
vertical member projecting upwardly from the center of 
said base member, a cross-bar extending between the 
upper ends of said vertical members, and a clevis at the 
center of said cross-bar for suspension from a crane 
hook, a pair of plate gripping members respectively ar 
ranged in positions extending between the outer ends of 
said base members and parallel to each other and to said 
cross-bar, supporting links at opposite ends of each of said 
gripping members respectively having pivotal connections 
at their upper ends with one of said base member ends 
and pivotal connections at their lower ends with one of 
said gripping members, and an identical linkage System as 
sociated with each of said side members comprising a 
pair of motion transmitting links having pivotal con 
nections at their outer ends with said gripping members 
and a common pivotal connection at their inner ends, a 
second pair of motion transmitting links respectively hav 
ing pivotal connections at their outer ends with one of said 
first pair of links and a common pivotal connection at 
their inner ends, said common pivotal connections being 
spaced vertically relative to each other and having axes 
lying in a vertical plane with respect to which the links 
in each of said pairs and said gripping members have a 
symmetric arrangement, and means mounting each of 
said common pivotal connections on said vertical mem 
bers for guided rectilinear movement in said vertical 
plane. 

2. In an apparatus for lifting and turning plates, a 
supporting frame comprising a T-shaped side member 
arranged in an inverted position providing a horizontal 
base member and a vertical member projecting upwardly 
from the center of said base member, a pair of plate grip 
ping members, a pair of Supporting links having pivotal 
connections respectively at their upper ends with opposite 
ends of said base member and pivotal connections at thei 
lower ends with said gripping members, and a linkage Sys 
tem comprising a pair of motion transmitting links having 
pivotal connections at their outer ends with said gripping 
members and a common pivotal connection at their inner 
ends, a second pair of motion transmitting links respec 
tively having pivotal connections at their outer ends 
with one of said first pair of links and a common pivotal 
connection at their inner ends, said common pivotal con 
nections being spaced vertically relative to each other and 
having axes lying in a vertical plane with respect to which 
the links in each of said pairs and said gripping mem 
bers have a symmetric arrangement, and means mounting 
each of said common pivotal connections on said vertical 
member for guided rectilinear movement in said vertical 
plane. 

3. In an apparatus for lifting and turning plates, a 
supporting frame adapted to be suspended from a crane 
hook, a pair of plate gripping members, a pair of hori 
Zontally spaced pivots mounting said gripping members 
for Swinging movement about parallel axes, means sup 
porting each of said pivots on said frame for limited 
movement relative thereto, and a linkage system com 
prising a pair of motion transmitting links having pivotal 
connections at their outer ends with said gripping mem 
bers and a common pivotal connection at their inner ends, 
a Second pair of motion transmitting links respectively 
having pivotal connections at their outer ends with one 
of Said first pair of links and a common pivotal connec 
tion at their inner ends, said common pivotal connections 
being Spaced vertically relative to each other and having 
axes lying in a vertical plane with respect to which the 
links in each of said pairs and said gripping members have 
a Symmetric arrangement, and means mounting each of 
said common pivotal connections on said frame for guided 
rectilinear movement in said vertical plane. 

4. A lifting and turning apparatus as defined in claim 

f 
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3 characterized by said pivot supporting means comprising 
a pair of mounting links having horizontally spaced pivotal 
connections at their upper ends with said supporting 
frame, and by said gripping member mounting pivots 
being mounted respectively on the lower ends of said 
mounting links. 

5. In an apparatus for lifting and turning steel plates, 
a supporting frame adapted to be suspended from a crane 
hook, a pair of electromagnets respectively having sur 
faces for magnetic engagement with steel plate to be 
handled thereby, and means supporting said electromag 
nets on said frame for rotational movement about spaced 
horizontal axes from vertical positions in which their said 
surfaces are in facing relation and are spaced apart a dis 
stance corresponding to the thickness of said steel plate 
to horizontal positions in which their said surfaces are 
arranged in a common horizontal plane, and a linkage 
system interconnecting said electromagnets for simulta 
neous rotational movement in opposite rotational direc 
tions between said vertical and horizontal positions com 
prising a pair of motion transmitting links having pivotal 
connections at their outer ends with said electromagnets 
and a common pivotal connection at their inner ends, a 
second pair of motion transmitting links respectively hav 
ing pivotal connections at their outer ends with one of 
said first pair of links and a common pivotal connection 
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at their inner ends, said common pivotal connections be 
ing spaced vertically relative to each other and having 
axes lying in a vertical plane with respect to which the 
links in each of said pairs and said electromagnets having 
a symmetric arrangement, and means mounting each of 
said common pivotal connections on said frame for guided 
rectilinear movement in said vertical plane. 

6. A plate turning and lifting apparatus as defined in 
claim 5 characterized by said electromagnet supporting 
means comprising a pair of mounting links having hori 
zontally spaced pivotal connections at their upper ends 
with said supporting frame, and by said electromagnets 
respectively having pivotal supporting connections on the 
lower ends of said mounting links. 
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