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[57] ABSTRACT 
An apparatus for inverting and transferring a layer or 
tier of magnetic elongated elements from a receiving 
station onto an adjacent elevator. The apparatus in 
cludes a plurality of electromagnets, each of which is 
pivotally mounted for movement about a common axis 
between a ?rst position underlying the receiving station 
and a second position overlying the elevator; A linkage 
arrangement is provided for vertically adjusting the piv 
otal axis of the magnets during transfer of the elements 
onto the elevator. 

7 Claims, 4 Drawing Figures 
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MAGNETIC INVERTER 

DESCRIPTION OF THE INVENTION 

This invention relates generally to the art of material 
handling, and in particular to an improved magnetic in 
vcrter. 
The invention is especially useful in the handling of 

magnetic elongated product lengths such as for exam 
ple steel channels, angles and other “shapes” produced 
by a rolling mill. It will be appreciated, however, from 
the following detailed description that other uses are 
also possible. 
Rolled shapes of the type referred to above are nor 

mally directed to a receiving station where they are as 
sembled into tiers supported on spaced skids. The skids 
are then advanced over a laterally located elevator, and 
the elements are stripped from the skids onto the eleva 
tor to form a stack. The elevator is lowered progres 
sively to receive each successive tier. In the case of 
channels, every other tier is normally inverted so that 
the ?anges of the channels will interlock and thus stabi 
lize the stack. In the case of angles, an inverted tier with 
apexes down is usually inserted between every four or 
five tiers with apexes up, again for’ the purpose of stabi 
lizing the stack. The inverted tiers will hereinafter be 
referred to as “locking tiers.” The magnetic inverters 
employed to invert the locking tiers usually include a 
plurality of electromagnets which are mounted for piv 
otal movement about a common ?xed axis. The mag 
nets pivot from a position underlying the skids at the 
receiving station to a delivery position overlying the el 
evator, thereby inverting the tier thus being transferred 
from the skids onto the elevator. Thereafter, the mag 
nets are de-energized to deposit the inverted elements 
on the elevator. However, because the magnets pivot 
about a fixed axis, the elevator must be dropped to a 
lower level than would otherwise be required to accept 
elements being stripped from the skids. Thus, after 
each inverted locking tier is released by the magnets, 
the elevator must again be raised before another tier 
can be stripped off of the skids. 
The upward adjustment of the elevator after each op 

erating cycle of the magnetic inverters represents a dis 
tinct draw back, not only from the standpoint of the 
added controls needed to insure proper operation of 
the apparatus, but also because the overall cycle time 
of the apparatus is increased by the time required to ac 
complish this reverse adjustment. 
Accordingly, it is a general object of the present in 

vention to provide an improved magnetic inverter 
which obviates the draw backs mentioned above. A 
more speci?c object of the present invention is the pro 
vision of a magnetic inverter having means for verti 
cally adjusting the pivotal axis of the electromagnets 
during transfer of a tier of elements from the receiving 
station onto the elevator. By vertically adjusting the 
pivotal axis of the electromagnets, the need to lower 
the elevator to a level beneath that normally required 
to accept elements from the skids is avoided, and this 
in turn obviates the need for reverse upward adjust 
ment of the elevator following each use of the inverters. 
These and other objects and advantages of the pres 

ent invention will become more apparent as the de 
scription proceeds with the aid of the accompanying 
drawings wherein: 

2 
FIG. 1 is a plan view of a portion of a material han 

dling system which includes magnetic inverters em 
bodying the concepts of the present invention; 
FIG. 2 is an enlarged sectional view through one of 

the magnetic inverters taken along lines 2—~2 of FIG. 

1; 
FIG. 3 is a planview of the magnetic inverter shown 

in FIG. 2; and, 
FIG. 4 is a sectional view similar to FIG. 2 showing 

the magnetic inverter operatively extended during the 
transfer of a tier of elements from the support skids 
onto the elevator. 

Referring initially to FIG. 1, there is shown a material 
handling system including magnetic inverters 10 em 
bodying the concepts of the present invention. The ma 
terial handling system further includes a plurality of 
support skids l2 spaced along the length of a “receiv 
ing station” generally indicated at 14. An elevator in 
cluding a plurality of spaced elevator platforms 16 is 
arranged along one side of the receiving station 14. A 
tier of elongated elements, herein shown for illustrative 
purposes as comprising angles 18a, is arranged on the 
support skids 12 at the receiving station 14. A stack of 
angles 18b is shown on the elevator platform 16. 
Referring additionally to FIGS. 2 and 3, it will be 

seen that each of the magnetic inverters 10 has a sta 
tionary housing generally indicated at 20 which is lo 
cated beneath the receiving station 14. The housing in 
cludes a base section 22 with upstanding laterally 
spaced side plates 24 carrying bearings 26. A drive 
shaft 28 which extends longitudinally beneath the re 
ceiving station 14, is journalled for rotation in the bear 
ings 26. 
A crank 30 is mounted on the drive shaft 28 and is 

keyed thereto at 32. The crank 30 has a pair of laterally 
spaced crank arms 34a and 34b joined by an intermedi 
ately extending stop bar 36 (see FIG. 2). A bolt 38 is 
threaded through the stop bar 36 to serve as an adjust 
able stop which is arranged to contact a support mem 
ber 40 when the apparatus is adjusted to the position 
shown in FIG. 2. The crank 30 further includes another 
short arm 42 extending in a direction opposite to that 
of the crank arms 34a and 34b. A second bolt 44 is 
threaded through arm 42 to act in conjunction with an 
other housing support member 46 to limit rotational 
movement of the crank assembly when the apparatus 
is adjusted to the position shown in FIG. 4. 
The housing 20 is further provided with a horizon 

tally extending support plate 48 on which is mounted 
a pair of upstanding laterally spaced brackets 50. A 
“first link means" herein shown as comprising a pair of 
elongated links 52a and 52b, is pivotally attached to the 
brackets 50 by any convenient means such as for exam 
ple bolts 54. The bolts 54 are aligned along a common 
axis which will at times hereinafter be referred to as the 
"first pivotal axis“ and which extends in a direction 
parallel to the rotational axis of the drive shaft 28. The 
links 52a and 52b are pivotally connected at their outer 
ends to a laterally extending shaft 56 which defines a 
“second pivotal axis” also parallel to the rotational axis 
of the drive shaft 28. 
The inverter further includes an electromagnet 58 

having laterally extending ears 60 pivotally connected 
to the shaft 56. A “second link means” connects the 
shaft 56 to the crank assembly 30. As herein shown, the 
second link means includes a pair of curved links 62a 
and 62b, each of which is pivotally connected at its 
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upper end to the shaft 56 and at its lower end at 64 to 
the crank assembly 30. 
A “third link means" connects the electromagnct 58 

to the crank assembly 30. As herein shown, the third 
link means includes a pair of link members 66a and 
66b, the upper ends of which (as viewed in FIG. 2) are 
pivotally connected as at 68 to the magnet at a location 
disposed laterally of the second pivotal axis defined by 
shaft 56, and at their lower ends to a shaft 70 extending 
laterally between the distal ends of the crank arms 34a 
and 34b. 
As is best shown in FIGS. 2 and 4, the apparatus fur 

ther includes an operating means generally indicated at 
72 for rotating the drive shaft 28. The operating means 
may conveniently be comprised of a double acting by 
draulic cylinder 74 having an extensible piston rod 76 
pivotally connected to the crank 30 as at 78. 
The operation of the apparatus will now be reviewed 

with particular reference to FIGS. 2 and 4. 
In FIG. 2, the inverter is in the inoperative position 

with the magnet 58 located beneath the level of the 
support skids 12 and with the piston rod 76 of the hy 
draulic cylinder 74 withdrawn. A stack of angles is 
shown in the process of being formed on the elevator 
platforms 16. At this particular stage, the stack in 
cludes nine tiers, with the ?fth having previously been 
inverted to act as a locking tier. The upright tiers are 
made up of eight angles each and the inverted locking 
tier includes seven angles. Another tier of seven angles 
18a is on the support skids I2, ready for inversion and 
transfer onto the stack. This operation is accomplished 
by actuating cylinder 74 to extend piston rod 76. This 
in turn causes the crank 30 and the operating shaft to 
rotate to the position shown in FIG. 4. At this point, the 
bolt 44 contacts the housing support member 46. The 
magnets 58 of each inverter 10, which were energized 
prior to actuation of cylinder 74, carry the angles 18a 
in an arcuate path of approximately 180° to a position 
overlying the uppermost tier of the stack being formed 
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on the elevator platforms 16. The angles 18a are of 40 
course inverted during their transfer from the skids 12 
to the position shown in FIG. 4. 

It is important to note that while each magnet 58 is 
being pivotally manipulated about the second pivotal 
axis de?ned by shaft 56, the cooperative action of the 
crank 30, and the ?rst link means (52a, 52b), second 
link means (62a, 62b) and third link means (66a, 6612) 
causes the shaft 56 to be vertically adjusted in relation 
to the elevator platforms 16. The extent of this vertical 
adjustment, which is depicted schematically at 80 in 
FIG. 4 compensates for the space taken up by the in 
verted magnet 5Q, placing the inverted angles 18a over 
the elevator platforms to at a level which is approxi 
mately the same as the level of the support skids 12,. 
thereby obviating the necessity of having to lower the 
elevator platforms 16 to a level beneath that normally 
required to accept a tier being stripped from the skids 
12. 
With the apparatus adjusted to the position shown in 

FIG. 4, the magnets 58 are de-energized to deposit the 
angles 18a on the stack. Thereafter, the apparatus is re 
turned to the condition shown in FIG. 2. 

In light of the foregoing description, it will now be ap 
parent to those skilled in the art that modi?cations may 
be made to the preferred embodiment herein disclosed, 
without departing from the spirit and scope of the in 
vention. Moreover, it will be equally apparent that the 
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4 
use of the invention is not limited to the handling of any 
particular product, and that accordingly the invention 
may be employed in a variety of circumstances where 
inversion and transfer of one or more magnetically per 
meable elements is contemplated. 
We claim: 
1. Apparatus for transferring one or more magnetic 

elements located on one level at a ?rst location to a 
second laterally adjacent location at approximately the 
same level, and for simultaneously inverting the ele 
ments during the transfer thereof between said loca 
tions, said apparatus comprising: housing means under 
lying said ?rst location, said housing means including 
means de?ning a ?rst pivotal axis; magnet meanshav 
ing means thereon de?ning a second pivotal axis; an 
operating shaft journalled for rotation in bearings car 
ried by said housing means; crank means mounted on 
said shaft for rotation therewith; link means connecting 
said magnet means to said housing means and said 
crank means; and, means for alternately rotating said 
drive shaft in opposite directions, the said link means 
cooperating with said crank means to pivotally move 
said magnet means about said second pivotal axis be 
tween an inoperative position underlying said ?rst loca 
tion and an operative position overlying said second lo 
cation, while simultaneously vertically adjusting said 
second pivotal axis. 

2. The apparatus as claimed in claim I wherein said 
link means includes ?rst link means pivotally con 
nected at one end to said housing means at said ?rst 
pivotal axis and at the other end to said magnet means 
at said second pivotal axis. 

3. The apparatus as claimed in claim 2 wherein said 
link means is further characterized by second link 
means pivotally connected at one end to said crank 
means and at the other end to said magnet means at 
said second pivotal axis. 

4. The apparatus as claimed in claim 3 wherein said 
link means is further characterized by third link means 
pivotally connected at one end to said crank means and 
at the other end to said magnet means at a location dis 
posed laterally of said second pivotal axis. 

5. Apparatus for inverting and transferring magnetic 
elements from a ?rst location to a second laterally adja 
cent location, said apparatus comprising: housing 
means underlying the ?rst Iocation, said housing means 
including means de?ning a ?rst pivotal axis; a magnet 
having means thereon de?ning a second pivotal axis; 
?rst link means pivotally connected at one end to said 
housing means at said ?rst pivotal axis and at the other 
end to said magnet at said second pivotal axis; a drive 
shaft rotatable about an axis which is parallel to said 
?rst and second pivotal axes; crank means carried by 
said drive shaft for rotation therewith; second link 
means pivotally connected at one end to said crank 
means and at the other end to said magnet at said sec 
ond pivotal axis; third link means pivotally connected 
at one end to said crank means and at the other end to 
said magnet at a location disposed laterally of said sec 
ond pivotal axis; and, operating means for alternately 
rotating said drive shaft in opposite directions, the co 
operative action of said crank means and said link 
means being such that rotation of said drive shaft in one 
direction will cause an upward adjustment of said sec 
ond pivotal axis while at the same time causing the 
magnet to pivot about said second pivotal axis between 
a position underlying the ?rst location to a position 
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overlying the second location, thereby inverting and 
transferring the magnetically permeable elements to 
the second location, whereupon de-energization of the, 
magnet will cause the transferred elements to be depos 
ited at the second location after which rotation of said 
drive shaft in the opposite direction will return the 
magnet to its original position underlying the first loca 
tion. 

6. Apparatus for transferring magnetic elements from 
one location to another laterally spaced location and 
for inverting the elements during the transfer thereof 
between said locations, said apparatus comprising: 
magnet means rotatable about an axis located between 
said location; rotatable crank means; link means con 
necting said crank means to said magnet means; other 
link means connecting said crank means to said axis; 
still another link means connecting said axis to another 
axis which is fixed, parallel to and spaced laterally from 
said ?rst-mentioned axis; and operating means for ro 
tating said crank means in opposite directions, said link 
means cooperating with said crank means during rota 
tion of the latter to rotate said magnet means about said 
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?rst-mentioned axis between a ?rst position underlying 
said one location and a second portion overlying said 
other location while simultaneously vertically adjusting 
said first-mentioned axis. 

7. Apparatus for transferring magnetic elements from 
one location to another laterally spaced location and 
for inverting the elements during the transfer thereof 
between said locations, said apparatus comprising: 
magnet means rotatable about an axis located between 
said locations; crank means rotatably supported by 
housing means underlying said ?rst location; link 
means connecting said crank means to said magnet 
means; other link means connecting said axis to both 
said housing means and said crank means; and, operat 
ing means for rotating said crank means in opposite di 
rections, said link means cooperating with said crank 
means during rotation of the latter to rotate said mag- I 
net means about said axis between a first position un 
derlying said one location and a second position overly 
ing said other location while simultaneously vertically 
adjusting said axis_ 
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